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1 Project Purpose and Need Summary

Increasing transportation demand and growing concerns about mobility, economic development, and
quality-of-life have led New Hampshire and Massachusetts citizens and officials to explore transit and/or
intercity passenger rail service options in the 73-mile corridor (Capitol Corridor) between Boston,
Massachusetts and Concord, New Hampshire.! The purpose of this Capitol Corridor Rail and Transit
Alternatives Analysis (AA) Study is to evaluate a diverse set of rail and bus options to improve
connectivity by leveraging existing transportation infrastructure, including Pan Am Railways (PAR),
Route 3, and 1-93. Investment in an improved transportation strategy is needed for several reasons:

"  Projected population growth will result in increased roadway congestion

" New Hampshire’s existing transportation network does not effectively connect existing modes

® The regional economy is singularly dependent on roads for movement of goods and passengers

" Improved transportation options will attract employers to New Hampshire and improve
employment options for New Hampshire residents

®  Young New Hampshire professionals are leaving the area to be closer to employment and
cultural/social opportunities associated with larger urban centers

" New Hampshire’s growing senior population needs more “car-light” mobility options

" Residential development patterns resulting from population growth may negatively impact the
region’s existing quality-of-life

® The existing transportation network cannot accommodate increased levels of demand without
negative environmental consequences

2 Task Objectives

Service development planning is the technical analysis of new passenger rail (and related public
transportation) services by progressively narrowing the set of reasonable alternatives that can best
meet corridor needs. The Service Development Plan (SDP) lays out the overall scope and approach for
the proposed service alternative as selected through the National Environmental Protection Act (NEPA)
screening process. Primary SDP objectives include the following:

® Clearly demonstrate the Rationale for new or improved passenger rail service

® Summarize analysis of the proposed new or improved passenger rail service and describe the
alternative that would best address the Rationale and Purpose and Need as identified through
the NEPA process

1The report “Task 2: Project Purpose and Need” (Appendix 2 to the AA Final Report) provides an in-depth evaluation of the
Capitol Corridor’s historical, current, and future state, and how Massachusetts and New Hampshire citizens would benefit from
a transit investment strategy responsive to transportation needs and the region’s economic, social, and environmental climate
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® Demonstrate the operational and financial feasibility of the new service
® As applicable, describe how SDP implementation may be divided into discrete phases

This Capitol Corridor AA Study was jointly funded by the Federal Transportation Agency (FTA) and
Federal Railroad Administration (FRA) to ensure the broadest possible universe of alternatives was
considered to address the corridor’s transportation issues. While these two funding streams supported
one Study, each agency designated use of their funds for specific tasks and geographies. This SDP
responds to the FRA’s desire to identify and implement corridor projects and programs that will achieve
four results:

1. Serve as a catalyst for growth in regional economic productivity and expansion by stimulating
domestic manufacturing, promoting local tourism, and driving commercial and residential
development
Increase mobility by creating new choices for travelers in addition to flying or driving
Reduce national dependence on oil
Foster livable urban and rural communities

This project also lays the groundwork for developing future intercity rail services north — from Boston
into New Hampshire and beyond. A Passenger Rail Corridor Investment Plan (PRCIP), including
preparation of a NEPA environmental review, will become the foundation for potential future efforts
(i.e., engineering design, environmental reviews, permitting, and construction).

3 SDP Report Organization

This SDP is composed of 10 sections:

= Rationale, Goals, and Objectives

=  Existing Corridor Conditions

= Service Alternatives

= Market Analysis

= Preferred Intercity Rail Service Design and Operations

= Preferred Intercity Rail Stations and Layover Facilities

= Preferred Intercity Rail Required Capital Improvements and Capital Costs
=  Forecast Operating Costs and Revenues

= Preferred Intercity Rail Public Benefits

= Preferred Intercity Rail Implementation and Finance
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4 Rationale, Goals, and Objectives

The fundamental starting point of any transportation planning effort is to identify the Rationale for
improving transportation system service. To meet federal standards, this Rationale conforms to and
supports the Purpose and Need Statement as mandated by the NEPA.2 This Statement defines the public
concern that provoked the need to study infrastructure investment in the environmental review
process. The definition of the transportation problem considers current and forecasted travel demand
and capacity conditions, describes transportation challenges and opportunities faced in markets to be
served by the proposed service, and defines the Study’s goals and objectives.

4.1 Public Concern/Project Need

The New Hampshire Capitol Corridor AA Study,
jointly funded by FRA and FTA, was initiated by
the New Hampshire Department of
Transportation (NHDOT) in cooperation with
the Massachusetts Department of
Transportation (MassDOT) to explore and
evaluate opportunities to improve public
transportation service (intercity rail, commuter
rail, express bus) along the 73-mile corridor
between Boston, Massachusetts and Concord,
New Hampshire (Figure 4.1). The corridor is
currently served by express and intercity bus
service between New Hampshire and Boston
and by commuter rail and express bus service
within Massachusetts.

The most heavily used transit service in the
corridor is the Massachusetts Bay
Transportation Authority’s (MBTA) commuter
rail service, which runs 25 miles between
Lowell and Boston and carries more than
17,000 passenger trips each weekday.
Permanent passenger rail service has not

|
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Figure 4.1: New Hampshire Capital Corridor Study Area
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operated north of Lowell since 1967. A Public Private Partnership, supported by the State of New
Hampshire, operates 80 weekday bus trips within the corridor between Manchester, Nashua, and

Boston. This service typically carries 1,800 passengers per day. A related private enterprise uses a state-

2 See Appendix 2 to the Capitol Corridor AA Final Report (Task 2: Project Purpose and Need)
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owned terminal to operate intercity bus service between Concord and Boston that carries 150
passengers on typical day. Further south, several publicly operated express bus services link
communities up and down the 1-93 corridor in Massachusetts with downtown Boston. All together, the
Massachusetts bus services carry 2,200 passengers on a typical day.

For purposes of the AA Study, the Capitol Corridor is defined as the area included in the Central New
Hampshire Regional Planning Commission (CNHRPC), the Nashua Regional Planning Commission (NRPC),
Rockingham Planning Commission, the Southern New Hampshire Planning Commission (SNHPC), the
Merrimack Valley Planning Commission (MVPC), the Northern Middlesex Council of Governments
(NMCOG), and the Boston Region Metropolitan Planning Organization (MPO).

4.1.1 Study Corridor Dynamics

Metropolitan Boston, like most large American cities, has been continuously extending its reach and
geographic scope for decades. With a 20" century highway network and 21° century communication
links, the economies of Boston, Nashua, Manchester, and Concord have never been more closely
intertwined. Boston’s zone of influence first moved beyond 1-95/Route 128, then I1-495 in
Massachusetts, and now clearly extends into southern New Hampshire. It can be expected to continue
expanding northward, in addition to westward and southward.

Expansion of the metropolitan area and the Boston commuter-shed has contributed to congestion in the
Capitol Corridor, especially near Boston and particularly on 1-93. This congestion results partly from the
fact that Route 3 loses its freeway functionality south of 1-95/Route 128, which negatively impacts traffic
flow on the Lowell-Nashua-Manchester side of the corridor.

The congestion resulting from heavy north-south travel along corridor is exacerbated by sprawl-type
suburban residential development patterns throughout parts of southern New Hampshire. Sprawl-type
development contributes to increased vehicle miles travelled (VMT) throughout the corridor. Denser
development patterns do exist within the corridor, particularly in Nashua, Manchester, and Concord.

Business development and job creation in the northern two thirds of the corridor have not kept pace
with residential growth, especially in the high-technology sectors that are flourishing in the southern
third. This residential/employment disconnect exacerbates transportation issues driving the Capitol
Corridor AA Study.

Existing express and intercity bus services are not attractive to an especially broad market and employ a
park-and-ride strategy with a focus (mainly) on park-and-ride facilities located at or very near freeway
interchanges. This strategy does not promote the dense, sustainable development that leads to reduced
VMT.

4.1.2 Project History and Planning Context

Passenger rail service in the corridor started 175 years ago when a train from Boston first pulled into
Nashua. Freight service on the line has run continuously since that time. Regular passenger rail service
between Concord and Boston ended in 1967, with the exception of a brief restoration of service during a
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1980-81 demonstration project. As the region has grown, traffic congestion on the main highway arteries
has increased with adverse impacts on travel time and reliability for automobile and bus travel.
Consequently, public interest in passenger rail service has grown (as trains are insulated from highway
congestion and less likely to impact air quality).

Since the 1980s, numerous studies and plans have supported the return of passenger rail service and
expanded transit options in this corridor:

" In 1984, the MBTA and the Boston and Maine Railroad (B&M) studied an extension of commuter
rail service to Nashua’s newly opened Pheasant Lane Mall. In the early 1990s, NHDOT
Commissioner Charles O’Leary and Congressman Dick Swett asked MBTA to consider extending
its commuter rail service into Nashua.

" |n 2006, the Community Advisory Committee to the NHDOT Commissioner recommended
expanded passenger rail as one of the five “initial action items” in its final report, a component
of the state’s long-range transportation plan.

" |n 2007, New Hampshire invested $35 million in new express bus services for travel from greater
Manchester and Nashua to Boston. NHDOT has also supported private bus service from Concord
to Boston with the purchase of buses and construction of a new bus terminal in Concord.

® In 2007, the New Hampshire legislature created the New Hampshire Rail Transit Authority
(NHRTA) with a charge to establish passenger rail service in New Hampshire.

" |n 2009, the New Hampshire Climate Action Plan, prepared by the New Hampshire Climate
Change Policy Task Force, recommended expanded passenger service as part of a balanced
transportation system.

® In 2003, the state departments of transportation from New Hampshire, Vermont, and
Massachusetts commissioned a feasibility study for the Boston to Montreal rail corridor: Boston
to Montreal High-Speed Rail Planning and Feasibility Study Phase I: Final Report. The study
describes existing conditions, including within the Boston to Concord portion of the Study
corridor, and presents a ridership analysis of stations in the corridor. The study found that
“further study of associated operational, engineering and cost/revenue factors is warranted.”

® |n 2004, NHDOT developed a Lowell, MA to Nashua, NH Commuter Rail Extension Project
Environmental Assessment in anticipation of extending MBTA commuter rail service to New
Hampshire.

® The 2010 New Hampshire Capitol Corridor Project Overview, a white paper prepared for Amtrak,
detailed the corridor’s state-of-readiness to function as part of the federal High Speed Intercity
Passenger Rail (HSIPR) program.

= Alsoin 2010, NHRTA commissioned the report Economic Impact of Passenger Rail Expansion along
the New Hampshire Capitol Corridor. The report assessed the economic impacts of restoring
intercity passenger rail service between Boston and Concord. The study supports the case that the
implementation of passenger rail along this corridor is a net economic benefit for New Hampshire.
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® |n 2011, the University of New Hampshire (UNH) Survey Center conducted a poll of New
Hampshire residents’ attitudes regarding the extension of commuter rail service on the Capital
Corridor. It suggested that a majority of residents strongly favored extending commuter service
into New Hampshire and a plurality that supported using federal funding to study the issue.

" In 2014, a second poll was conducted that found 68 percent of New Hampshire residents favor
the Capitol Corridor project to extend passenger rail service up the Merrimack River valley into
New Hampshire. Only seven percent of the statewide sample opposed the service expansion,
while 25 percent were undecided or had no opinion.

4.1.3 Population and Employment

While both the New Hampshire and the Massachusetts portions of the corridor are projected to grow
over the next two decades (Table 4.1), the Massachusetts portion is projected to grow at a slightly faster
pace. It can be anticipated that this population growth will increase demand on the transportation
network, which may result in increased levels of congestion and travel times, particularly in corridor’s
southern portion, which already experiences intense peak-hour highway congestion.

Table 4.1: Historical, Existing, and Forecast Population in the Capitol Corridor Study Area

Percent
Total Change
Change 2010-
Geography 1990 2000 2010 2020 2030 2035 2010-2035 | 2035
MA Study Area | 3,474,873 3,666,175 3,782,361 3,942,000 4,093,000 4,182,000 399,639 10.6%
NH Study Area 647,011 733,134 775,520 801,029 832,598 840,034 64,514 8.3%
Total 4,121,884 4,399,309 4,557,881 4,743,029 4,925,598 5,022,034 464,153 10.2%

Source: Metropolitan Area Planning Council (MAPC), NMICOG, MVPC, New Hampshire Office of Energy and Planning (NH OEP)/
CNHRPC. Note: areas include Boston Region MPO, NMCOG, MVPC, CNHRPC, SNHPC, NRPC, and Rockingham Planning
Commission

The nation’s largest population group falls between the ages 35 and 64. The fraction of New Hampshire’s
total population that falls within that age group is higher than Massachusetts, New England, or the
nation. The growth of New Hampshire’s population over age 65 increased at a significantly faster rate
between 2000 and 2011 than in Massachusetts, New England, or U.S.

The median age has increased within the Study corridor, New Hampshire, Massachusetts, New England,
and the U.S. The increase in median age has been greatest within the Study corridor (four years), which
is more than twice the nationwide increase in median age during the same time period (1.7 years).

Residents of New Hampshire and the Study corridor are older and aging at a faster pace than the
surrounding states and the nation. As New Hampshire’s residents age, a robust multi-modal
transportation network that reduces reliance on single-car ownership will be necessary to support
continued mobility and maintain their quality-of-life.

In addition to understanding existing and projected population growth, it is important to ensure that the
specific needs of mobility-challenged populations are considered when developing and evaluating
transport investment strategies. These households rely on public transportation for local and regional
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travel (Table 4.2). Maximizing project benefits to these populations while minimizing adverse impacts is
important to the success of expanded public transportation services (rail or bus) in the Capitol Corridor.

Table 4.2: Zero Car Households in the Study Corridor

Percent of
Zero Car Total Households with
Geography Households Households Zero Cars
Boston Region MPO 193,254 1,263,402 15.3%
Merrimack Valley Planning Commission 13,644 143,769 9.5%
Northern Middlesex Council of Governments 9,099 129,979 7.0%
Massachusetts Total 215,997 1,537,150 14.0%
Central New Hampshire RPC 2,958 54,519 5.4%
Nashua RPC 3,533 87,570 4.0%
Rockingham Planning Commission 2,798 80,423 3.4%
Southern New Hampshire Planning Commission 5,937 124,784 4.8%
New Hampshire Total 15,226 347,296 4.4%
STUDY CORRIDOR TOTAL 231,223 1,884,446 12.3%

Source: American Community Survey 2010 Five-Year Data
Employment

Employment levels within the five Study corridor counties are shown in Table 4.3. Employment has
generally been growing at one to two percent per year over the last five years.

Table 4.3: Number of Jobs in the Five Counties that the Study Corridor Passes Through (2013 Q2)

Geography 2013 Q2 2012-2013 Change
New Hampshire 602,462 1.1%
Hillsborough County, NH 193,248 1.2%
Merrimack County, NH 75,768 1.0%
Rockingham County, NH 139,900 1.6%
Massachusetts 3,352,700 1.3%
Middlesex County, MA 847,700 1.9%
Suffolk County, MA 608,100 1.7%

New Hampshire Source: Longitudinal Employer-Household Dynamics; http://ledextract.ces.census.gov/
Massachusetts Source: Bureau of Labor Statistics, County Employment and Wages in Massachusetts —
Second Quarter 2013; http://www.bls.gov/rol/maqgcew.htm

Massachusetts and New Hampshire each forecast industry growth (by the North American Industry
Classification System) to 2020. Massachusetts organizes the projections by Workforce Investment Areas
(WIAs), while New Hampshire uses the RPC jurisdictions. While the WIA boundaries do not exactly
conform to the Capitol Corridor Study area, the Study area generally falls within four WIAs.

Table 4.4 highlights the fastest-growing industries through 2020. The fastest-growing industry in each
geography is highlighted in bold font. The fastest growing industries in Massachusetts are — with the
exception of construction — service-oriented industries: finance and insurance, professional, scientific
and technical services, and other services. New Hampshire’s fastest-growing industry — with the
exception of professional, scientific, and technical services in NRPC — is health care and social assistance.
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These findings reflect New Hampshire’s comparatively higher older population and the role of Boston as
a regional finance, technology, and business service hub.

Table 4.4: Projected Change in Industry Employment 2010-2020

Massachusetts New Hampshire
Greater Lower Metro | North
Boston | Lowell | Merrimack | North | Shore | Rockingham | Central | Southern | Nashua
NAICS Industry WIA WIA |Valley WIA| WIA WIA RPC NH RPC | NH RPC RPC

Construction 50% 41%
Wholesale Trade 49% 33%
Retail Trade
Transporta.tlon and 349%
Warehousing
Finance and Insurance 60% 20%
Profes.5|ona|, SFIentIfIC and 36% 44% 27% 22% 17% 23% 26%
Technical Services
Adm|nlstratlve(SL!pport/Waste 8% 26% 19% 20% 19%
Mgmt./Remediation
Hea.lth Care and Social 20% 25% 25% 20%
Assistance
Arts, En'Fertainment and 33% 35%
Recreation
Other Services 43% 37%

Source: Massachusetts Executive Office of Labor and Workforce Development, the Bureau of New Hampshire Employment Security

Households within the Study corridor have a median income over $80,000 per year — greater than
median incomes of New Hampshire, Massachusetts, New England, and the nation. This may reflect the
fact that the Study corridor includes the most densely developed areas of Massachusetts and New
Hampshire (where residents tend to have higher incomes) and excludes the majority of the lower
density, rural areas (where residents tend to have lower incomes). Median household income within the
Study corridor has risen by two percent (in 2011 constant dollars) between 2000 and 2011, which
outperformed New Hampshire, Massachusetts, New England, and the nation.

While the Study corridor fraction of the population living below the poverty line is lower than for all of
New Hampshire, all of Massachusetts, or the entire nation, it increased 18 percent increase between
2000 and 2011. As the population living in poverty grows, it will be increasingly important to provide
these residents with lower-cost mobility options that reduce the need to own a car.

4.1.4 Existing and Future Land Use

A legacy of New Hampshire’s and Massachusetts’ colonial and 19" century industrial past is the
prevalence of the traditional town-center pattern of development, which was designed to support
pedestrian rather than vehicular traffic. This style of development has a comparatively high-density mix
of uses in the “downtown” that is easily accessed on foot from the surrounding residential areas. While
some infrastructure elements have been retrofitted to facilitate driving, the historic downtown
development patterns of Boston, Lowell, Nashua, Manchester, and Concord (and other smaller towns
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within the Study corridor) reduce the prioritization of cars and elevate the role of pedestrian and non-
motorized modes of transportation.

Another traditional land use pattern, particularly within the New Hampshire portion of the corridor,
includes rural, farmland, and open spaces. These land uses, and the environmental assets they preserve,
are a critical element of New Hampshire’s identity and a major factor in the continued high quality-of-
life for New Hampshire residents.

As the population has grown over the decades and development has spread outside of these traditional
town-centers, auto-oriented, lower-density residential, and commercial development patterns have
emerged. These patterns, which can be found throughout the Study corridor, are typically dominated by
the segregation of land uses (as opposed to the mixed use patterns that can be found in the town-center
style of development). These separated land uses are connected by comparatively few limited access
roadways, which can result in increased levels of traffic congestion during peak travel times.

Both Massachusetts’ and New Hampshire’s population is projected to grow over the next two decades:
According to recent research one-quarter of New Hampshire residents were born in Massachusetts and
the population of Massachusetts-born residents is growing faster than the population born in the state.3
Regardless of the source of the population growth, it will continue to exert increased development
pressure on New Hampshire’s communities. In the absence of a strategic land use framework, this
pressure could result in increased levels of congestion, encroachment into open spaces, and a reduced
quality-of-life.

Communities throughout New Hampshire and Massachusetts, including those within the Study corridor,
have recognized the potential costs associated with policy and regulatory inaction, and have undertaken
numerous land use and development planning activities designed to encourage more sustainable land
use patterns.

4.1.5 Economic Development and Land Use

Access to Boston-based Employment

Public transportation investment along the Capitol Corridor will improve multi-modal connectivity
between New Hampshire’s residents and Boston, the region’s major employment center. Expanded
access to Massachusetts’ diversified employment base will benefit existing New Hampshire residents,
and may encourage them to stay in their current communities rather than move closer to Boston.

3 Kenneth M. Johnson; Many New Voters Make the Granite State One to Watch in November; Carsey
Institute; http://cola.unh.edu/sites/cola.unh.edu/files/research_publications/IB-NHVoter08.pdf
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Business Attraction in New Hampshire

In addition to improved access to Boston’s employment market, public transport investment in the
corridor may be leveraged to lure businesses into New Hampshire. Millennials — the 18- to 34-year-olds
that rival the Baby Boomers in size and cultural influence — have repeatedly stated a preference for built
environments that support a car-light or car-free urban-style existence. These Millennials are the rising
“creative class” — workers whose career orientation is towards ideas and innovation rather than heavy
manufacturing and assembly lines. As businesses — particularly technology-oriented businesses — look
for lower-cost alternatives to downtown Boston and more Millennial-friendly environments than the
Route 128 corridor, Capitol Corridor communities can increase their attractiveness by investing in non-
automotive transport. Improved connectivity will not only improve access to Boston-based employment,
but can draw these “creative class” workers (and the companies that want to hire them) into the New
Hampshire portion of the Capitol Corridor.

More Strategic and Sustainable Land Use Patterns

Access to the Boston employment market and the attraction of businesses into New Hampshire both
rely on the efficient flow of people between their homes and places of employment. Regardless of any
transport investment, travel in the corridor is anticipated to increase. In the absence of transportation
network investment, this growth in travel will lead to increased levels of congestion and decreased
levels of mobility. Simply expanding the roadway network is not a solution to this problem as it would
likely induce additional demand that, in turn, would further exacerbate congestion.

While mobility problems are most directly solved by transportation investment, land use patterns play a
critical role in supporting the efficient movement of people and goods. In addition to using public
transportation investment to expand transportation network capacity, strategic land use planning that
focuses higher-density, mixed use development near public transportation stations can reduce demand
on the transportation network by supporting trip efficiencies. This land use pattern would reflect a
return to the traditional New England “town-center” development style.

More efficient land use patterns can also encourage the expansion of employment opportunities closer
to home, resulting in shorter travel distances. This would reduce demand on the transportation
network, which would reduce overall travel times and congestion.

Sustainability and Quality-of-Life

A sustainable transportation system is one that meets and balances existing community environmental,
social, and economic needs without compromising resources for future generations.

Environmental

A portion of the New Hampshire character is rooted in the state’s natural beauty, including its mountain
ranges, chains of lakes, sea coast, and protected forest land. The environmental impacts of increased
levels of development and corresponding growth in transportation network demand may negatively
impact these environmental assets unless proactive investments in sustainable infrastructure are pursued.
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New Hampshire’s Energy, Environmental, and Economic Development Benchmark Report,? released by
the New Hampshire Energy and Climate Collaborative in 2012, reports that transportation accounts for
35 percent of the New Hampshire’s energy use and 46 percent of the its greenhouse gas (GHG)
emissions. Total transportation-related energy consumed and GHG emission rates have remained flat in
recent years, even though VMT and per capita VMT have decreased approximately five percent between
the peak in 2006 and the most recent data in 2009. At the same time, public transport use has increased
25 percent between 2000 and 2010.

Because the Capitol Corridor is home to the three largest cities in the state (Concord, Manchester, and
Nashua) as well as two major north-south arteries (Route 3 and [-93), transportation network
investments that support mode shift away from automobiles are likely to support a decrease in per
capita VMT and may support reductions in GHG emissions.

Economic

The New Hampshire Center for Public Policy Studies’ From Tailwind to Headwind: New Hampshire’s
Shifting Economic Trends,® published in 2012, found that state demographic trends are related to
economic trends. The state’s economic advantage has traditionally been rooted in three areas:
consistent population growth, increased productivity, and a more resilient economy than its
competitors. However, data shows that population growth is slowing, labor force participation is
declining (due to an aging population), and the rate of growth in educational attainment is slowing.

Like the Baby Boomer generation before them, the sheer size of the Millennial generation, those born
between approximately 1982 and 2003, means their preferences will shape every aspect of the
country’s economy and culture in the coming decades. Communities that invest in infrastructure and
make policy decisions attractive to this generation will be successful in creating an economic framework
for sustainable growth. This is particularly important for New Hampshire, which is aging at a higher-
than-average rate. A 2013 report by U.S. Public Interest Research Group, A New Direction: Our Changing
Relationship with Driving and the Implications for America’s Future,® came to three conclusions:

" Young people aged 16 to 34 drove 23 percent fewer miles on average in 2009 than they did in
2001 — a greater decline in driving than any other age group. The severe economic recession
was likely responsible for some of the decline, but not all.

® Millennials are more likely to want to live in urban and walkable neighborhoods and are more
open to non-driving forms of transportation than older Americans.

4 http://www.unh.edu/news/releases/2012/jun/ds28climate.cfm
5 http://www.nhpolicy.org/UploadedFiles/Reports/New_Hampshire_New_Reality_2012_finall.pdf
6 http://www.uspirg.org/sites/pirg/files/reports/ANewDirectionvUS.pdf
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= If the Millennial-led decline in per capita driving continues for another dozen years, even at half
the annual rate of the 2001-2009 period, total vehicle travel in the U.S. could remain well below
its 2007 peak through at least 2040 — despite a 21 percent increase in population.

The Capitol Corridor is home to one of the largest private employers in the state (BAE Systems) and the
state’s largest labor pool. Public transport investment within this corridor will provide a lower-cost
commuting alternative that links New Hampshire residents with employment opportunities while
increasing New Hampshire’s attractiveness as a place to do business.

Social

In his 2012 report New Hampshire Demographic Trends in the Twenty-First Century,” Kenneth Johnson of
the Carsey Institute at the UNH documents several trends that can be extracted from the most recent
census data:

" New Hampshire’s population increase is slowing, New Hampshire’s population is aging, the pace
of demographic change is uneven in the state, and the state is becoming more diverse.

®  Young adults are migrating to metropolitan cores, family age residents are migrating to suburbs,
major metropolitan cores are losing older residents, and rural counties are losing young adults.

® Many towns in the Capitol Corridor, including Manchester and Nashua, have the largest
concentrations for young persons (less than 18) in the state.

Quality-of-Life

Granite State Future is a statewide project coordinating development of regional plans in each of the
RPC’s jurisdictions. It recognizes the interconnection between development patterns, availability of
housing choices, and diversity of transportation choices as a means to preserve natural resources and
community vitality and promote energy efficiency. Public transportation investment within the Capitol
Corridor would be a powerful investment that can be leveraged to implement this regional, multi-
discipline vision to maintain New Hampshire’s high quality-of-life.

4.1.6 Project Need Summary

Capitol Corridor dynamics (i.e., population expansion, employment conditions, existing/future land use,
and economic development and land use) have contributed to the need for improved public
transportation service, as summed below.

7 http://gencourt.state.nh.us/house/committees/committee_websites/waysmeans/D0I2013/Report-Johnson-Demographic-
Trends-NH-21st-Century.pdf
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Projected population growth will result in increased roadway congestion. As population density
increases over the coming years, an increased number of multi-modal transportation options to Boston,
the region’s largest employment center, will be critical to mitigate corresponding increases in roadway
congestion, particularly along 1-93 and Route 3.

New Hampshire’s existing transportation network does not effectively connect existing modes.
Increased levels of corridor transit investment will improve local and regional mobility by linking
travelers to the network of existing transportation modes: roadway, buses, commuter rail, heavy rail,
light rail, bicycles, ferries, and airplanes. These increased linkages will improve ridership and usage
across all modes, while promoting sustainable mobility.

The regional economy suffers from singular dependency on roads for movement of goods and
passengers. Investing in transportation infrastructure that provides an alternative to roadway transport
will link New Hampshire’s businesses, industries, and residents to the national and New England
transportation network.

Improved transportation options will attract employers to New Hampshire and improve employment
options for New Hampshire residents. A mismatch between locations of residence and employment
forces many in New Hampshire to spend comparatively long periods of time commuting to work.
Investing in more efficient transportation modes will not only improve connectivity between existing
centers of residence and employment, but increased levels of multi-modal access may also catalyze
additional business investment within New Hampshire.

New Hampshire is experiencing a young professional “brain drain.” While the region’s overall
population is projected to grow in the coming decades, young professionals are choosing to leave
southern New Hampshire to be closer to the employment and cultural and social opportunities
associated with larger urban centers. Improved transit connectivity will support the attraction and
retention of young professionals within the Capitol Corridor Study area.

New Hampshire is getting older. New Hampshire’s senior population continues to grow. Additional
shared transportation accommodations that support “car-light” mobility will be required to
accommodate these emerging demographic and lifestyle trends, and will continue to make New
Hampshire attractive to residents from childhood through retirement.

Residential development patterns resulting from population growth may negatively impact the
region’s existing quality-of-life. Population growth, if not guided through strategic infrastructure
investments that promote efficiency, will result in uncoordinated development patterns and sprawl,
diminishing the region’s high quality-of-life and negatively impacting its unique character.

The existing transportation network cannot accommodate increased levels of demand without
negative environmental consequences. Expanding existing roadways and constructing new roadways
will not be sufficient to sustainably accommodate the projected growth in travel demand, causing
negative environmental consequences associated with an increased number of VMT and corresponding
congestion.
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4.2 Defining the Transportation Problem

4.2.1 Transportation Facilities and Services - Travel Demand and Capacity

The Capitol Corridor’s robust transportation network includes roadways, highways, transit services,
intercity passenger rail service, freight railroads, airport, and pedestrian and cyclist facilities. Despite the
dense, multi-modal nature of this transportation network, peak highway demand outweighs available
capacity and opportunities exist to improve connectivity between the current modes.

Highway Facilities

The limited access highways that connect New Hampshire’s major population centers to metropolitan
Boston —1-93, US Route 3/Everett Turnpike, I-95/Route 128, 1-293, and, 1-495 — cover 134 miles of
limited access freeway facilities and interchanges, shared between the States of New Hampshire and
Massachusetts. The breakdown on the corridor Figure 4.2: Current Morning Peak Highway

mileage is as follows: Volume-to-Capacity Ratios

= 1-93: 65 miles a®
" US Route 3: 49 miles

= ]-95/Route 128: 11 miles
= 1-293: 11 miles

" 1-495: 9 miles

o

The corridor has experienced rapid population
growth, and many of the new residents commute to
jobs in greater Boston. New Hampshire and

a

Massachusetts expanded the highway system to
accommodate increasing traffic, but the prospects
for additional expansion are unlikely due to financial .
and environmental constraints. At a minimum, the
advent of passenger rail service may delay the need
for further highway widening. Traffic volume at the
state line on US Route 3/Everett Turnpike in Nashua
grew by nearly 26 percent from 2002 to 2009, to
88,200 (average daily traffic), and projections are
for continued traffic growth in the corridor in both
states. More detail on existing highway conditions is @ X
provided in Section 5: Existing Corridor Conditions;
Figure 4.2 shows current morning peak highway =]
volume-to-capacity ratios (more detailed
information is provided in Section 5: Existing
Corridor Conditions, Highway Level of Service).
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The Capitol Corridor has a variety of commuter and local bus operators, as well as MBTA commuter rail
service and Amtrak intercity passenger rail service on the Downeaster line.

Regional and Local Bus Service

Seven regional and four local bus operators provide service within New Hampshire and intercity service
to Boston and beyond. Boston Express (BX) provides the primary commuter service within the Study
area along the heavily congested Massachusetts segments of 1-93. Existing traffic congestion along 1-93
and Route 3 significantly impact scheduled travel times for express and intercity bus services. For
instance, BX’s 6:30am southbound departure from Londonderry (Exit 4) on the 1-93 service is scheduled
for a one-hour trip to Boston South Station. Meanwhile, the 9:50am southbound departure is scheduled
for a two-hour and 20 minute trip, which is a built-in or induced delay of one hour, 20 minutes. More
detail on existing bus services (Base) is provided in Section 5: Existing Corridor Conditions.

MBTA Commuter Rail Service

On a typical weekday in 2014, Lowell was served by 44 MBTA revenue trains to and from Boston’s North
Station. The 25-mile trip serving up to seven intermediate station stops takes 44 to 49 minutes. Six
weekday non-revenue “deadhead” trains run between Lowell and Boston to stage the service because
there is no facility for the overnight storage or maintenance of the trains in Lowell. Typical weekday
MBTA ridership on the entire line is 17,500 passenger trips, including both northbound and southbound
travel. Lowell is the busiest station on the line with 4,280 weekday boardings and alightings. The running
time between Lowell and Boston ranges between 45 and 49 minutes with a maximum allowable speed
of 70 mph. The daily schedule includes approximately 150 daily deadhead train miles. More detail on
existing commuter rail service is provided in Chapter 5: Existing Corridor Conditions.

Amtrak Downeaster Service

Intercity passenger rail service between Boston and Portland was restored in 2001 after an absence of
more than 35 years. The Downeaster service features five daily round trips between Portland and
Boston North Station, with eight intermediate stops — Woburn, Haverhill, Exeter, Durham-UNH, Dover,
Wells, Saco, and, in season, Old Orchard Beach. On November 1, 2012, two daily Downeaster trains
were extended to Freeport and Brunswick, Maine. Ridership on the Downeaster service in FY2013 was
nearly 560,000 passengers, up 3.4 percent from the year before. Most trains make the Boston-Portland
trip in two hours, 30 minutes.® More detail on existing intercity passenger rail service is provided in
Section 5: Existing Corridor Conditions.

8 Amtrak Fact Sheet, Fiscal Year 2013, State of New Hampshire
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The New Hampshire Main Line (NHML) was, and remains, a principal artery of the B&M network and a
key economic link between the Granite State and the national economy. Since the 1980s, the B&M has
belonged to a regional amalgam of railroads initially called the Guilford Rail System, later changing its
name to PAR. Headquartered in Billerica, Massachusetts, PAR owns and operates the former B&M and
Maine Central Railroads as an integrated system, roughly running from Bangor to Albany with numerous
branches in New Hampshire and other New England states. North of Chelmsford, PAR refers to the route
as its “Northern Branch.” More detail on existing rail freight rail service is provided in Section 5: Existing
Corridor Conditions.

Air Travel

Expanded public transportation in the corridor could create an additional connection between the
Manchester-Boston Regional Airport (Manchester Airport or MHT) and Boston — a system in which the
three principal Boston-area airports are connected by rail (with the MBTA Blue Line connection at
Boston-Logan Airport and the MBTA commuter rail connection to Providence’s TF Green Airport).
Manchester Airport is an important economic engine for New Hampshire and the region, creating jobs,
facilitating commerce, and providing access to the global marketplace. Manchester Airport contributes
over $1 billion annually to the region's economy and accounts for more than 3,500 jobs in the three-
county region contiguous to the airport. A connection to the airport through an intermodal station
adjacent to the airport access highway would create new rail-air connectivity.

Manchester Airport strongly supports the development of passenger rail service in New Hampshire as
part of a multi-modal solution to meet the growing and changing transportation needs of the region.
The airport incorporated a review of passenger rail service (and an anticipated airport rail station) as a
focus of its 2011 Master Plan Update and determined that there are important synergies between
passenger rail and air passenger transportation systems. Manchester Airport will benefit from both rail
ridership by enplaning passengers (air travelers originating from the area and using passenger rail
service to travel to the airport from their home or business) and deplaning passengers (air travelers
accessing New England through Manchester Airport and using passenger rail service to travel from the
airport to their final destination).

4.2.2 Travel Patterns and Market Analysis

Market analysis provides a critical first step to estimate travel demand in the Capitol Corridor. The
market analysis provides “big-picture” travel flows in the Study area and identifies their relationship to
the corridor by quantifying the total size of the travel market and key origin-destination travel patterns.

The geographic area of the Capitol Corridor travel market is defined by the existing track alignment
along the banks of the Merrimack River extending north from Lowell through the proposed station
locations of Nashua and Manchester, and ending in Concord. This corresponds roughly with the US
Route 3 corridor in New Hampshire. The full length of the corridor varies by alternative, but, at its
maximum, generally runs from Concord’s intercity bus terminal adjacent to the rail corridor in the north,
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to Boston’s North Station in the south. This section focuses on the New Hampshire market® in the
proposed Study area, considering three main work and business travel markets:

" New Hampshire to Massachusetts
" New Hampshire to New Hampshire
® Massachusetts to New Hampshire

Mobility of individuals and their ability to reach places of employment, particularly to locations outside their
areas of residence, is highly dependent on the availability of an automobile. Workers without an automobile,
or access to one, are transit-dependent if they live outside walking or biking distance of their jobs.

Corridor population®® within the proposed service catchment area is an important indicator of the
potential use of transportation infrastructure and services. The corridor connects the three largest cities
in New Hampshire: Concord, Manchester, and Nashua. These cities, as well as the other communities on
the corridor, represent nearly 39 percent of the population and just over 41 percent of employment in
the entire State of New Hampshire. Concord, Manchester, and Nashua alone account for 24 percent of
the population and just over 27 percent of the employment in the state.

" New Hampshire-to-Massachusetts Work-Trip Market: The New Hampshire communities within
the corridor generate approximately 200,000 work trips, of which over 28,000 (14 percent) are
destined for locations in eastern Massachusetts. Of these 28,000 trips, approximately 10,000 (35
percent) are destined to locations along the existing MBTA Lowell commuter rail line. These
trips are the main component of the New Hampshire-to-Massachusetts work-trip market that
would be served by the Capitol Corridor.

® The main destinations of the New Hampshire work trips are Lowell and Boston/Cambridge.
Lowell attracts just over 2,000 work trips from the corridor communities and Boston/Cambridge
attracts just over 4,000. The Boston/Cambridge trips face severe congestion during work
commuting times and are considered a very strong market for the Capitol Corridor service.

" New Hampshire-to-New Hampshire Work-Trip Market: Of the approximately 200,000 work
trips generated by the New Hampshire corridor communities, just over 170,000 remain in New
Hampshire and a large majority of these nearly 148,000 stay within the corridor itself. Not all of
these trips are part of the market that the Capitol Corridor project would serve, but they do
show the relatively large number of work trips within New Hampshire.

9 The New Hampshire market is considered to be communities along the corridor and consists of Concord, Manchester, Nashua,
as well as Bow, Pembroke, Hooksett, Goffstown, Bedford, Londonderry, Merrimack, Litchfield, and Hudson

10 population, employment, and commuting to work numbers are from the U.S. Census Bureau, 2006-2010 American
Community Survey five-year estimates
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The intra-New Hampshire market consists primarily of the work trips among the major cities of
Concord, Manchester, and Nashua. Excluding intracity trips, the work-trip market between
these cities approaches 10,000 trips each weekday.

® Massachusetts-to-New Hampshire Work-Trip Market: This market is the smallest of the three
major work-trip markets, with a total of 1,370 work trips from the Massachusetts communities
in the corridor to the cities of Concord, Manchester, or Nashua. The majority of these trips are
from the cities of Lowell (773) and Boston (300). Similar to the trips from New Hampshire to
Boston, the trips from Boston face the severe congestion during peak commuting hours.

4.3 Goals and Objectives

A set of goals and objectives (Table 4.5) were developed to determine how well a public transportation
(intercity rail, commuter rail, or express bus) investment along the Capitol Corridor will address regional
and corridor needs and build on current and recent planning. Research and analysis to date demonstrates
that integrated transportation and land use planning can play a positive role in supporting an economically,
environmentally, and socially sustainable community. A major public transportation investment would be a

significant step in implementing this integrated planning approach within the Capitol Corridor.

Table 4.5: Capitol Corridor AA Study Goals and Objectives

Goals

Objectives

Transportation and Mobility
Leverage the existing
transportation network to
improve access and mobility
within the corridor and
throughout the region

Provide alternatives to address congestion within the Study corridor

Expand the transit network capacity

Increase transit ridership and mode share by expanding the existing rider base and
attracting choice riders

Provide travel time savings

Improve the efficiency, convenience, and reliability of transit service

System Integration

Invest in transportation
improvements that
complement the existing multi-
modal transportation network

Increase corridor modal connectivity

Provide connections to other corridors within the region

Increase access to the Manchester Airport through additional transit service
Balance system capacity (MBTA, BX, Concord Coach)

Ensure operating efficiency

Economic Development and
Land Use

Support the vision for growth
laid out in local/regional
development plans

Improve access to higher-paying jobs in greater Boston

Support development patterns/lifestyle choices that attract younger, highly educated
professionals to New Hampshire

Leverage younger, highly educated employee base to attract new businesses/grow
existing ones

Promote Transit-Oriented Development (TOD) to mitigate sprawl development
patterns

Improve the potential for additional freight rail business through infrastructure
upgrades

Sustainability

Support transportation
investments that contribute to
an environmentally,
economically, and socially
sustainable community

Leverage existing transportation infrastructure to qualify for federal transportation
investment dollars

Mitigate potential adverse environmental impacts resulting from anticipated
development

Support growth patterns that attract and retain residents from childhood through
retirement

Improve access to other tourism, recreation, and cultural attractions in greater Boston
and New Hampshire
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5 Existing Corridor Conditions

5.1 Railway Facilities and Services

The first passenger train in New Hampshire arrived in Nashua from Lowell, Massachusetts in October
1838.1 Passenger rail service along this alighment was soon extended to Manchester and Concord with
further extensions into the White Mountains and westerly to Hanover and White River Junction. The
NHML was, and remains, a principal artery of the B&M network. Consequently, the line functions as a
key economic link between the Granite State and the national economy. NHML passenger service ran
for almost 130 years until it was abandoned in 1967. Passenger service was briefly restored in 1980, but
abandoned again when federal funding expired. Freight service has been operated continuously for 175
years.

Based on a review of 20" century passenger timetables, the fastest trips between Boston and Concord
were offered in the 1950s when the new light and self-propelled Budd RDC (Rail Diesel Cars) made the
73-mile trip in as little as 82 minutes. During the steam age, in the first half of the century, the shortest
travel times were 120 minutes for the same destination pair.

In the first quarter of the 20™ century, 29 passenger stations existed between Boston and Concord (see
Table 5.1). With the rise of the highway network, that number was gradually reduced to 16 in 1945.

Table 5.1: Passenger Service Summary 1910-1954

Year Number of Stations Nashua Trains Manchester Trains | Concord Trains
1910 29 30 28 28
1926 29 26 24 24
1945 16 18 17 17
1954 16 19 22 21

Source: Jacobs’ analysis of historic public timetables

The numbers of weekday passenger trains serving the line also declined from a high of 30in 1910 to a
low of 18 in 1945. In 1954, with the introduction of new Budd RDC cars and post-war prosperity, the
B&M slightly expanded the frequency of passenger trains along the line. However, by the late 1960s, the
passenger service was no longer profitable and was discontinued due to the growth of the interstate
highway system. Existing passenger rail service is shown in Figure 5.1.

11 New Hampshire Department of Transportation, New Hampshire State Rail Plan 2012, p. 21
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Figure 5.1: Existing Passenger Rail Services
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A review of B&M employee timetables showing speed limits for the line during the 1950s and 1960s
indicated that the maximum allowable speed along most of the line between Lowell and Concord was 70
miles per hour (mph) with numerous speed restrictions for curves, densely settled urban areas with a
high-density of grade crossings and railway yards (see Figure 5.2).

Figure 5.2: Historic and Existing Speed Profiles for NHML from Lowell, MA to Concord, NH
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When passenger service was abandoned due to declining ridership in the late 1960s, the B&M stopped
maintaining the line for passenger speeds and lowered the maximum allowable speeds to 40 mph south
of Manchester and 30 mph north to Concord. Currently, the short segment between Lowell and
Chelmsford is part of the B&M'’s existing freight main line and is still operated and maintained at a 60
mph freight standard. The maximum allowable passenger speeds between Lowell and Boston are
between 60 and 70 mph.
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5.1.1 Track Configuration

Once a busy main line railway, the NHML was double tracked to Concord and beyond. However, today
the railway is largely single tracked north of Chelmsford with some passing sidings, yards in Nashua and
Manchester, and numerous turnouts to customer sidings.? A track configuration chart for the segment
north of Lowell can be found in Figure 10.1. The 48-mile segment between Lowell and Concord has 26
switches off the main line to yards, customers, sidings, and branches. The most notable freight
customers along the line are Public Service of New Hampshire (PSNH), Quebec Cement, Anheuser Busch,
and Nashua Corporation. The PSNH power plant in Bow regularly receives unit trains of coal
(approximately 100 annually) and is by far the state’s largest volume receiver of rail freight. This may
change in the future as PSNH considers a potential future conversion to natural gas turbines.

The NHML has two active branches:

® The Hillsboro Branch leads west from Nashua approximately 30 miles to Bennington, New
Hampshire. The eastern most 12 miles to Wilton are owned and operated by PAR. The 18 miles
between Wilton and Bennington are owned by the State of New Hampshire and operated by the
Milford-Bennington Railroad.

" New England Southern Railroad (NEGS) operates north from Concord using 18 miles of the
state-owned line that runs north from Concord toward Lincoln.

5.1.2 Ownership

In Massachusetts, the southernmost 34.5 miles of the line were acquired by MBTA in the 1960s. At that
time MBTA acquired most of the main line assets of B&M and the New Haven Railroads in eastern
Massachusetts. Today, the southernmost 25.4 miles of the route between Boston and Lowell are busy with
passenger traffic operated by the MBTA and Amtrak, and some local freight services operated by PAR.

In New Hampshire, the NHML is property of PAR. In 2011, PAR conveyed trackage rights to MBTA to operate
passenger trains on the NHML northward into New Hampshire between the state line and Concord.

5.1.3 Railway Signal System and Traffic Regulation

The train control signal system for the route supports Northeast Operating Rules Advisory Committee
(NORAC) Rule 261 between North Station and Manchester. Rule 261 allows for bi-directional operation with
automatic wayside block signals on all main line tracks. North of Manchester, there are no wayside signals
and operations are governed by Data Communication System (DCS) rules, wherein a Form D train order
issued over the radio by the railroad dispatcher in Billerica, Massachusetts is necessary to move a train.

12 The line is double-tracked for the 25 miles between Boston’s North Station and the Gallagher Intermodal Terminal in Lowell
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5.1.4 Track Conditions and Potential for Upgrades

Inspection of MBTA and PAR timetables and track charts coupled with a hi-rail inspection trips in April
and June 2014 between Lowell, Massachusetts and Concord, New Hampshire provided the following
information concerning track conditions.

Railway track is the structure consisting of rails, fasteners, tie plates, ties, and stone ballast that guides
and supports the train as it moves down the railroad. More than 150 years of development has led to
near universal standards for track design, but marginal innovations are made every few years. The
predominant track form worldwide consists of flat-bottom steel rails that support and guide rail vehicle
wheels. The rails are seated on steel plates fastened to and supported by timber ties. The ties are laid in
a bed of crushed stone, also known as ballast.

For generations, rails were laid in 39-foot sections tied together with joint bars and bolts. The joints in
the rail are a weak point in the track structure, subject to substantial maintenance to provide a smooth
route for the vehicle wheels. Loose and damaged joints diminish ride quality, tie life, and maximum
allowable speeds. Beginning in the 1950s, U.S. railroads started welding their rails into long continuous
ribbons that significantly improved ride quality and eliminated most maintenance associated with joints.
The conversion to welded rail has been a long process. Today, most heavily trafficked and higher-speed
railways use track constructed with continuously welded rails fastened to the ties with an array of
resilient, elastic steel fasteners that further reduce maintenance and improve ride quality. Routes with
less traffic have generally not been updated with welded rail or the newer fastening devices.

In recent decades, the U.S. rail industry has been using heavier rail for main line track construction. Heavier
rail can support greater axle loads and higher train speeds with less stress, damage, and resulting
maintenance compared to lighter rail. Rail weight is graded in pounds per yard. For most new construction,
MBTA and Amtrak use rail in the range of 132 to 136 pounds/yard, but substantial portions of both networks
use rail in range of 112 to 115 pounds/yard. For instance, most of Amtrak’s Downeaster route between
Boston and Brunswick runs on 115-pound rail. PAR’s main line is built with 100, 112, and 115 pounds rail.

The traditional rule of thumb for track life has been that timber ties should be replaced after 20 years
and rail should be expected to last 50 years. MBTA has had several bad experiences with concrete ties
and is not installing them on their commuter rail road. With the materials technology and manufacturing
advances of the second half of the 20 century, both rail and ties are showing longer lifecycles, but
there is considerable variability in longevity. Depending on a variety of circumstances, some timber ties
last as long as 40 years, while other ties fail in as little as four years after installation. Heavier traffic
tends to reduce track life. Moisture from poor drainage and weak ballast support also tends to hasten
wooden ties’ deterioration.

" Inspections: U.S. railway track used for passenger operations is subject to two inspections per
week that visually check for track defects and obstructions. The most common defects are loose
or missing fasteners that are fixed by the inspection patrol, as discovered. In addition to
frequent inspections, a program of renewal and replacement is required to keep the track up to
the desired FRA standard.

State Project Numbers 16317 and 68067-A
23| Page



. /.
New Ha m SN ve
New Hampshire Capitol Corridor Rail & Transit Alternatives Analysis (Parts A & B)
Task 9: Service Development Plan — November 2014

Department of Transportation

= Ballast: Once installed, operating track is maintained by periodically renewing (supplementing)
the ballast while refining any deviation in the grade and cross level of track.

" Ties: There are typically 24 ties per 39-foot section of rail. Only eight to 10 of those ties need to
be in good condition to support 60 mph passenger trains. The remainder can be allowed to
deteriorate. To maintain a constant distribution of good ties in the track structure, the ties are
periodically renewed to replace the worst with new ties.

® Rail: Rail is regularly ground to keep the surface smooth and in good condition. The rail is also
subject to regular ultrasonic inspection to find hidden defects in the steel. Where the rail is
jointed, defective rails are cutout and replaced. The mechanism for replacing a bad spot in a
string of welded rail requires cutting to remove the bad spot and welding in a plug rail to replace
it. Wholesale rail replacement programs are infrequent, unless anticipated changes to traffic on
the line require greater strength or higher allowable speeds.

5.1.5 Track Class and Maximum Speeds

Standards for track maintenance and maximum speeds are set by FRA. Tracks maintained to a higher
standard are allowed to operate at a higher speed. Passenger train speeds generally range between 60
mph for FRA Track Class 3 up to the Class 7 maximum speed of 125 mph (see Table 5.2). Currently, the
Northeast Corridor between Boston and Washington is the only route in the U.S. that permits speeds in
excess of 125 mph.*1* Most passenger routes and main line freight routes are maintained to FRA Class
3 or 4. Branch lines and other lightly used routes are maintained to FRA Class 2 or 1.

Table 5.2: FRA Track Class and Maximum Allowable Speeds (mph)

Track Class Freight Trains Passenger Trains

Excepted 10 N/A
1 10 15
2 25 30
3 40 60
4 60 80
5 80 90
6 110
7 125
8 160
9 200

49 Code of Federal Regulations (CFR) 213.9 - CLASSES OF TRACK:
OPERATING SPEED LIMITS (Classes 1-5), and 49 CFR 213.307 - CLASS OF
TRACK: OPERATING SPEED LIMITS (Classes 6-9)

13 U.S. Department of Transportation (USDOT), FRA, Code of Federal Regulations (CFR), Title 49, Track Safety Standards Part
213, Subpart A to F, Class of Track 1-5, July 11, 2013

14 U.S. Department of Transportation (USDOT), FRA, Code of Federal Regulations (CFR), Title 49, Track Safety Standards Part
213, Subpart G, Class of Track 6 and Higher, July 11, 2013
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5.1.6  Current Track Class and Speeds

Within the southern 25 miles of the NHML between Boston and Lowell, MBTA currently operates daily
commuter rail service, independent of most freight operations, with some segments maintained to a 70
mph speed standard. Most trackage is rated for 60 mph passenger operations. It is presumed that any
future passenger rail trains operating within this section of commuter rail territory would use existing
track and be restricted to the current timetable speeds.

Existing rail traffic north of Lowell consists solely of freight movements with varying levels of train
volume depending on the location. The greatest traffic is on the southern portion of the route between
Lowell and North Chelmsford, Massachusetts. Traffic density between North Chelmsford and Concord,
New Hampshire decreases as the route extends north of the New Hampshire state line into Nashua,
Manchester, Bow, and Concord with typically no more than two train movements per day north of Bow.

North from Lowell is a three-mile section of track to North Chelmsford that experiences heavy freight traffic.
This segment of PAR’s east-west main line is maintained for a maximum freight speed of 40 mph (Class 3).

At North Chelmsford the line splits at a wye. The western leg is PAR’s east-west main line and the
northern leg is the lesser-traveled NHML. The NHML line runs northerly another seven miles to the New
Hampshire state line where right-of-way and track ownership changes from MBTA to PAR.

PAR’s ownership continues 39 miles to the north through the cities of Nashua, Manchester, and Concord
with mostly 40 and 30 mph freight speeds on predominately Class 3 track north to Bow with Class 2 track
north to Concord. Figure 5.3 shows the historic passenger train speeds and the current freight train
speeds between Lowell and Concord.
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Figure 5.3: Historic Passenger Speeds and Current Freight Speed for NHML from Lowell, MA to Concord, NH
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5.1.7 Track Conditions

The track conditions along the route are consistent with the assigned FRA Track Class and maximum
speeds. Over the 25 miles where MBTA operates its Lowell commuter rail service, all rail is welded with
the latest major tie renewal completed in 1992. The oldest rail on this segment was manufactured in
1980. Much of the track uses 132-pound rail, but approximately 20 of the 51 track miles between
Boston and Lowell uses 115-pound rail.

The character of the PAR main line between mile post (MP) 25.5 and MP 28.5 varies radically from the
MBTA service segment. The track is jointed here, and the northbound track is primarily constructed with
100 pound rail manufactured in 1927. The southbound track is mostly constructed with 112-pound relay
rail from 1965. Relay rail is rail that had been previously used at a different location where it was removed
and reinstalled at its present location. Field inspection indicates that tie conditions along this segment are
commensurate with the track class (e.g., at least 10 out of every 24 ties are in good condition).

Traffic density and composition on the line changes north of the wye at North Chelmsford. Fewer trains
are operated, but one of the regular trains is a long (approximately 90 car), heavy (over 10,000 tons) coal
train bound for the power plant in Bow at MP 68, approximately 40 miles north of the wye. Similar to the
PAR main line, the rail is almost all jointed. There are approximately two miles of welded rail just north of
downtown Manchester. Nearly all of the rail is 112 pounds manufactured during the first half of the
1940s. Records supplied by PAR indicate that the last major tie renewals took place in the 1990s, but field
inspections indicate that the line seems to be in a near constant state of spot tie renewal to maintain
sufficient track structure to safely support the coal train. North to Manchester the line is rated as FRA
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Class 3. North to Bow, the nominal track condition is FRA Class 2. Informal inspection of the line indicates
that the coal train’s requirements force PAR to keep approximately half of the ties in good condition to
support and guide the heavy train. Where the vertical profile of the railroad is not restricted by grade
crossings, the bed of ballast supporting the coal train tends to be deep with full ballast shoulders.

5.1.8 Railway Bridges

A review of PAR track charts and inspection and rating reports indicate 25 bridges exist along the NHML
between Lowell’s Gallagher Terminal and Concord. The FRA requires all rail carriers to implement bridge
management programs that include annual inspections of railroad bridges and determination of the
structure’s safe load capacity. PAR reports rate the 25 structures along the route subject to passenger
rail restoration generally fair to good, with one bridge noted in poor condition.

The locomotive is the heaviest vehicle in a passenger train with a typical weight of 250,000 pounds. All
of the rated bridges along the route are qualified to carry this load. Most of the bridges are rated to
safely carry cars with a gross weight of 286,000 pounds or more. The bridge classified as being in the
poorest condition is rated to carry a capacity of 263,000 pounds. The two longest bridges crossing the
Merrimack River are not rated and should be inspected before passenger service is restored.

5.1.9 Highway Grade Crossings

There are 35 locations identified between Lowell’s Gallagher Terminal and Stickney Avenue in Concord
where roadways or pedestrian paths cross the railway at grade. Grade crossings are of particular
concern as they present the greatest accident hazard on the railway due to the potential for
vehicle/pedestrian conflicts with trains. Grade crossings will require sensitive treatment should
substantially greater volumes of trains be reintroduced along the route. Federal safety regulations
require trains to sound their horns at all grade crossings. A federally sanctioned “quiet zone” may be
established cooperatively with the local community working with the railroad to make substantial
investments that reduce the likelihood of accidents.

The density of 35 crossings along the 48-mile route is relatively low for a suburban railway. The railway
generally hugs the bank of the Merrimack River and only several of the streets are heavily travelled. Most
of the grade crossings lead to relatively small riverfront residential enclaves or industrial sites. Of the 35
grade crossings, 21 are public roads, 13 are private driveways, and one is an informal community crossing.

Public grade crossings are roadways under the jurisdiction of, and maintained by, a public authority.
Private grade crossings are on privately-owned roadways, such as those leading into an apartment
complex, housing estate, or commercial/industrial development. A private crossing is not intended for
public use and is not maintained by a public road authority. Nationwide, there are approximately
148,000 public crossings and 95,000 private crossings.

" Lowell: No grade crossings on the Study corridor in the City of Lowell
® Chelmsford: Three private crossings in the Town of Chelmsford; one of these actually functions as
a public crossing since it leads into a substantial new residential development on the riverfront
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Tyngsborough: Two private crossings in the Town of Tyngsborough; one leads to an older
established residential enclave, the other to several commercial buildings and a boat launching
ramp

Nashua: Four public crossings in the City of Nashua, three of which are heavily travelled; there is
also one private unprotected crossing and one informal crossing used by local residents to
recreationally access undeveloped land along the riverfront

Merrimack: Four private crossings in the Town of Merrimack, all of which are lightly travelled
Bedford: No public or private grade crossings in the Town of Bedford

Manchester: Thirteen public and one private crossing in the City of Manchester; seven crossings
are located along a single mile of the route adjacent to Manchester’s Mill District; Granite Street
is undoubtedly the most heavily trafficked crossing along the Study corridor

Hooksett: Two public crossings in the Town of Hooksett; neither grade crossing is heavily
travelled

Bow: Two public and two private grade crossings in the Town of Bow; three lead into a single
farm or industrial plant and one is a busy local street

Concord: No roadway grade crossings along the Study corridor in the City of Concord

5.1.10 Current Rail Passenger Services

On a typical weekday in the spring of 2013, Lowell was served by 44 MBTA revenue trains to and from

Boston’s North Station. The 25-mile trip serves up to seven intermediate station stops. The running time

between Lowell and Boston ranges between 45 and 49 minutes with a maximum allowable speed of 70

mph. Six weekday non-revenue deadhead trains run between Lowell and Boston to stage the service

because there is no facility for the overnight storage or maintenance of the trains in Lowell. Typical weekday

MBTA ridership on the entire line is 17,500 passenger trips, including both northbound and southbound

travel. Lowell is the busiest passenger station on the line with 4,280 weekday boardings and alightings.

The current NHML MBTA service provides 64 weekday passenger trains to and from North Station (see

Table 5.3). Of those trains, 44 are revenue trains running between Boston and Lowell and six are the

aforementioned non-revenue deadhead trips. The remaining 14 trains are a mix of peak-period, short-

turn trains between Woburn and Boston and a variety of express and reverse-peak trains running

between Boston and Haverhill via the Wildcat Route.* The line also serves 10 Amtrak Downeaster trains
from Portland to Boston North Station via Woburn and the Wildcat Route.

15 The Wildcat Route is a single-track, 2.88 mile railroad branch line that connects the MBTA Lowell Line in
Wilmington, Massachusetts to the MBTA Haverhill Line at Wilmington Junction.
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Table 5.3: MBTA Service, Ridership and Revenue Statistics (2012S)

MBTA
Amtrak Typical Average Typical Total
Weekday Weekday Weekday Revenue per Weekday
Revenue Revenue Southbound Cash Passenger Passenger
Station MP Trains Trains Boardings Fare Boarding Revenue
Lowell 25.5 - 44 2,141 $6.75 $6.67 $28,566
North Billerica 21.8 - 44 1,427 $6.25 $6.38 $18,195
Wilmington 15.2 - 47 758 $5.25 $5.09 $7,711
Woburn 12.6 10 57 1,743 $4.75 $4.77 $16,640
Mishawum 11.9 - 6 50 $4.75 $4.95 $495
Winchester 7.8 - 49 1,002 $4.25 $4.34 $8,701
Wedgemere 7.3 - 48 740 $4.25 $4.36 $6,459
West Medford 5.5 - 49 884 $1.70 $1.83 $3,244
North Station 0.0 10 58 n/a n/a n/a n/a
Totals - 10 58 8,745 - $5.15 $90,011

Source: MBTA Conductor’s Audit Reports Thursday - February 9, 2012 and Jacobs Analysis

The Lowell service requires four train sets in the morning and five train sets in the afternoon. As shown
in Table 5.4, the peak five trains are required to be six, five, six, seven, and five cars long. The seven-car
train regularly carries 652 passengers. All but one car assigned to the Lowell service is a single-level
coach. The maximum length of any train berthing at North Station is eight cars. As ridership on the
NHML grows, the number of higher capacity bi-level coaches on the route will need to be increased.

Table 5.4: MBTA NHML Peak Train Lineup

Peak Single-Level Bi-Level Peak
Set Train Coaches Coaches Seats Riders
N 310 6 - 684 579
(] 304 4 1 636 493
P 306 6 - 684 600
Q 308 7 - 798 652
R 327 5 - 570 480

Source: North Side Equipment Cycle Seating Requirements for 198 Scheduled
Weekday Trains, MBTA, February 29, 2012

A stringline diagram, also referred to as a time-distance diagram, is helpful for planning the flow of
railroad traffic. These diagrams are a graphical depiction of the timetable and provide a visual
representation of trains scheduled to operate on a corridor. The diagrams show distance and station
locations along the x-axis and time along the y-axis. The stringlines show the time and location of each
scheduled trip. The slope of line indicates direction and relative speed with upward lines representing
northbound trips and downward lines representing southbound trips. Intersecting lines show when and
where trains will meet and identify where passing sidings or double tracking will be required.

A stringline diagram illustrating current weekday passenger operations on the line is shown in Figure
5.4. For reference, North Station is located at MP 0 and Lowell is at MP 25. Nashua, Manchester, and
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Concord are located at MPs 39, 55, and 73, respectively. The timetable of services can be found in
Section 6: Service Alternatives.

Figure 5.4: Existing NHML MBTA Passenger Rail Services

mwm —_
1:00 ::?—::‘:
2030

20000

19-30

1900

1830

18:00

1730

17:00 —— B
16:30 M
w00 =— =
15:30 -
15200 -{.—_

14:30

14:00

1330

o =/ =
P e —

1200

e —
10000
a:30 %<
a:00

700 — New Hampshire Main Line:

600 Tt = Current Schedule of Weekday Passenger Trains
530

5400
0 2 4 6 B 1012 14 16 18 20 22 24 26 28 3D 37 34 36 3B 40 42 44 46 4B 50 52 54 56 5B 60 62 64 66 GE TO ¥2 74

Stringline diagrams are used to identify potential schedule conflicts (meets/passes), potential open slots
for new service, and resource planning (crews, locomotives, etc.). The schedule is also impacted by
certain track restrictions that determine line capacity such as physical track layout, number of tracks,
and the number and spacing of sidings. If a stringline becomes vertical, it means that the train must stop
at that location for the duration of the vertical line. Required changes in scheduled departures and

arrivals, station dwell times, and train meets can Figure 5.5: Amtrak Downeaster Service

be identified and adjusted in the stringline e

diagram and then used to update the timetables. D:":::""
Old Qrchard Beach

Amtrak Downeaster service between North e s

Station and Brunswick, Maine also operates on
the NHML line as far north as Woburn (Figure
5.5). It then uses the “Wildcat Route” to travel
northeasterly Haverhill, Massachusetts and on to
Maine. Each Downeaster train serves passengers
to and from the north at North Station and
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Woburn. No southbound Amtrak passengers are allowed to board at Woburn and no northbound tickets
to Woburn are sold from North Station. The Downeaster averages 1,400 passengers per day at all
stations. The typical daily passenger traffic at Woburn is 30 boardings and alightings.

5.1.11 Rail Freight Service

The New Hampshire rail system is composed of five primary owners of the railroad lines: PAR, New
Hampshire Northcoast Corporation, New England Central Railroad, St. Lawrence & Atlantic Railroad, and
the State of New Hampshire (see Figure 5.6). In addition to these five primary owners, four of which are
also railroad operators, six additional freight railroads either operate on small segments of track in New
Hampshire or over track owned by others, such as the state-owned lines Claremont-Concord Railroad,
Green Mountain Railroad, Milford-Bennington Railroad, New Hampshire Central Railroad, New England
Southern, and Twin State Railroad.

New Hampshire’s population and industry are well served by three intermodal terminals located near
the state’s borders in Worcester, Massachusetts; Ayer, Massachusetts; and Auburn, Maine. New
Hampshire and the rest of New England is often referred to as a cul-de-sac in the national rail network,
since the area is primarily a freight destination, and no major rail routes traverse the region. Rail
volumes in New England tend to be considerably lower than other parts of the nation, with only a single
Class | rail connection between Boston and Albany, New York.

Approximately 85 percent of national rail freight tonnage is bulk commodities, such as agriculture and
energy products, automobiles and components, construction materials, chemicals, equipment, food,
metals, minerals, and pulp and paper. Figure 5.7 illustrates that the commodities most commonly
shipped to New Hampshire are coal and petroleum products bound for local consumption.
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Figure 5.6: New Hampshire Railroads by Owner and Type
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Figure 5.7: New Hampshire Freight Rail Traffic by Commodity/Direction (% of carloads)
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The commodity most commonly shipped from New Hampshire is sand and gravel bound for cement and
asphalt plants in Massachusetts. Almost 80 percent of the rail cars moving through the state are through
movements between Maine, Eastern Canada, and the balance of the U.S.

The NHML connects to the national freight network only at Lowell, Massachusetts. This corridor
currently receives three quarters of all rail freight tonnage shipped into New Hampshire. While the
freight received is quite diverse, traffic flow is dominated by coal for electric generation shipped to Bow,
New Hampshire. Clay, concrete, glass, and stone also comprise much of the remaining rail freight
tonnage moving on the corridor. Other products shipped along the corridor include farm products,
lumber and wood products, food, chemicals, and some nonmetallic minerals. Significantly more freight
rail traffic is shipped into southern New Hampshire than is shipped out. Shippers categorize the small
amount of outbound freight rail traffic as miscellaneous freight.

Most rail traffic currently shipped to New Hampshire is for local consumption and the volume of
outbound rail traffic other than building materials is quite minor. Unless there is a major shift in New
Hampshire’s economy to produce, process, or consume large volumes of bulk commaodities, it is unlikely
that the total volume of rail traffic to or from the Granite State will grow at a rate that varies
significantly from expected population growth. That is not to say that rail freight in the state would not
benefit from improvements to a key rail line serving the state’s major population centers, but the
magnitude of benefit for long journeys on the national network will likely be relatively small.

State Project Numbers 16317 and 68067-A
33|Page



’ /.
New Ham wATve

New Hampshire Capitol Corridor Rail & Transit Alternatives Analysis (Parts A & B)

Department of Transportation

5.2 Highway Facilities and
Level of Service

The Capital Corridor’s limited access
highways that connect New
Hampshire’s major population centers
to metropolitan Boston are 1-93, US
Route 3/Everett Turnpike, 1-95/Route
128, 1-293, and, 1-495. An overall
corridor Study map showing the

subject corridors is shown in Figure 5.8.

These highways cover 268 round trip
miles of limited access freeway
facilities and interchanges, shared
between the States of New Hampshire
and Massachusetts. The breakdown on
the corridor mileage is as follows:

® 130 round trip miles on 1-93
= 22 round trip miles on 1-293
® 98 round trip miles on US Route 3
= 22 round trip miles on Route
128/1-95
® 18 round trip miles on
1-495

Most analysis focuses on 1-93 since it is
the only direct link into Boston from
the Study corridor. US Route 3, 1-293, I-
95/Route 128, and 1-495 all feed into I-
93 for the purposes of travel along the
Capitol Corridor to and from the
regional core.

5.2.1 Highway Geometrics

Task 9: Service Development Plan — November 2014

Figure 5.8: Study Corridor Highways
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1-93 southbound offers three lanes for travel between Hooksett and I-293 where it drops a lane until it

reaches the state line in Massachusetts. A fourth general purpose (GP) lane is added in the vicinity of

Wilmington near the Route 125 interchange.

Near Medford and Somerville, Massachusetts, south of Exit 30, 1-93 southbound splits into one high
occupancy vehicle (HOV) lane and three GP lanes. After Exit 28, the three GP lanes on 1-93 southbound
drop to two GP lanes for approximately 1,360 feet before regaining the third GP lane at Exit 29.
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[-93 is currently being widened to four GP travel lanes in each direction in New Hampshire between Exits
1 and 5 from the Massachusetts state line to Manchester, New Hampshire for a distance of
approximately 19.8 miles. The project is expected to be completed in 2018. For the purposes of this
Study, the widening project is presumed to be complete.

US Route 3/The Frederick Everett Turnpike southbound generally carries two GP travel lanes from
Concord to |-89 where it adds a third lane. US Route 3 carries three GP lanes from 1-89 to the 1-93 split.

After the 1-93 split, US Route 3 generally carries two GP lanes from Manchester to New Hampshire
Route 101, where US Route 3 widens and fluctuates between three and four lanes. It narrows and
fluctuates between two and three GP lanes from Exit 13 in Merrimack, New Hampshire to Exit 8 in
Nashua, New Hampshire. From Exit 8 and to the Massachusetts state line, US Route 3 fluctuates
between four and three GP lanes. In Massachusetts, US Route 3 generally carries three GP lanes from
the state line to Route 1-95/128 in Burlington, Massachusetts.

1-95/Route 128 northbound generally carries four GP lanes between US Route 3 and 1-93. North of |-93,
[-95 has a lane drop from four to three GP travel lanes.

1-495 northbound generally carries three GP lanes between US Route 3 and 1-93.

1-93 northbound generally carries four GP travel lanes from Exit 29 in Somerville, Massachusetts to Exit
41 in Wilmington, Massachusetts. After Exit 41, a lane is dropped and there are three GP lanes up to the
state line. In New Hampshire, 1-93 northbound carries two GP lanes from the state line to Exit 5 in
Manchester, New Hampshire. After Exit 5, 1-93 northbound fluctuates between two and four lanes up to
Exit 7 where it generally settles to three GP lanes up until the US Route 3/Frederick Everett Turnpike
merge. As noted above, I-93 is currently being widened to four GP travel lanes in each direction in New
Hampshire from the state line to Manchester, New Hampshire for a distance of approximately 19.8 miles.

US Route 3 northbound generally carries three GP travel lanes from Burlington, Massachusetts though
the state line to Merrimack, New Hampshire. Starting before Exit 10, US Route 3 northbound fluctuates
between three and two lanes up to the I-93 merge. North of the 1-93 merge, US Route 3 northbound
fluctuates between three and four GP lanes. After the 1-89 interchange, US Route 3 northbound carries
two GP lanes up to Concord, New Hampshire.

1-95/Route 128 southbound carries three GP travel lanes into the 1-93 interchange and adds a fourth
lane south of the interchange, which carries through to and beyond US Route 3.

1-495 southbound carries three GP travel between 1-93 and US Route 3.

5.2.2 Breakdown Lanes and Managed Lanes

Peak period breakdown travel lanes on 1-93 northbound and southbound between Exits 45 and 47 exist
at this time, but will be permanently removed with the reconstruction of the Methuen interchange at
Route 110/113 and 1-93.

State Project Numbers 16317 and 68067-A
35|Page



. /.
/U Env %"(,-ifu__,af/f Ve
New Hampshire Capitol Corridor Rail & Transit Alternatives Analysis (Parts A & B)
Task 9: Service Development Plan — November 2014

Department of Transportation

An existing managed lane on 1-93 southbound begins in Medford, Massachusetts. After Exit 30 and
before Exit 28, 1-93 southbound splits into one HOV lane and three GP lanes. There is a four-foot painted
buffer separation between the HOV lane and the adjacent GP lanes. The HOV lane ends at the Leonard
P. Zakim Bunker Hill Bridge at the 1-93/Route 1 merge. There are no other entrances or exits for the
southbound HOV lane between the Mystic Avenue on-ramp entrance and the Zakim Bridge. Buses,
carpools (defined as two or more occupants), motorcycles, and vanpools using the HOV lane can save up
to 10 minutes during the morning peak-period commute. The HOV restrictions apply between 6:00am
and 10:00am, Monday through Friday.

5.2.3 Highway Level of Service

Level of service (LOS) is commonly used to describe the operating conditions for ground transportation
facilities. LOS for freeway facilities is calculated from vehicular speed, volume, and density. LOS ranges
from LOS A to F, where LOS A describes free-flow operations, LOS E describes operations at capacity,
and LOS F describes breakdown conditions and unstable traffic flow.

LOS analysis for freeway sections is based upon density of vehicles. Density is measured in passenger-
cars-per-mile-per-lane (pc/mi/In). LOS is a term used to denote different operating conditions that occur
at a given roadway segment under various traffic volume loads. It is a qualitative measure of the effect of
a number of factors including roadway geometrics, speed, travel delay, freedom to maneuver, and safety.

The LOS for ramp merge and diverge points are based upon the density of vehicles upstream of the
merge and downstream of the diverge points. Weave sections are defined as the roadway segment
bounded by an on-ramp followed with an off-ramp, creating a potential conflict for vehicles trying to
enter the roadway and vehicles trying to exit the roadway within the same stretch of pavement.

Given the regional scale of this Study, LOS and volume-to-capacity (v/c) were identified as appropriate
performance measures to evaluate the limited access freeway conditions during the weekday peak hours.
The LOS criteria for freeway sections, ramp junctions, and weaving segments are shown in Table 5.5.

Table 5.5: Highway LOS Thresholds

Freeway Ramps Weaving
LOS Density Den_sit)( Density
(cars/mile/lane) (cars/mile/lane) (cars/mile/lane)
A 0-11 0-10 0-10
B >11-18 > 10-20 >10-20
C >18-25 >20-28 >20-28
D >25-35 >28-35 >28-35
E >35-45 >35 >35-43
F Overcapacity Overcapacity >43

Source: 2000 Highway Capacity Manual
Year 2013 existing weekday morning peak-hour LOS and v/c ratios for inbound traffic towards metropolitan
Boston are shown in Figure 5.9. Under current conditions, there is severe traffic congestion inbound towards
Boston during the weekday morning peak hour. The vehicular demand exceeds capacity with a v/c ratio
greater than 1.25 from Exits 36 to 27. Various sections between Exits 36 and 27 have LOS E conditions. 1-93
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between 1-95/Route 128 and 1-495 is generally over-capacity with LOS E and F conditions. 1-95/Route 128
between US Route 3 and 1-93 is generally over-capacity with traffic congestion.

The existing weekday evening peak-hour LOS and v/c ratios for outbound traffic from metropolitan
Boston are shown in Figure 5.10. Under current conditions, there is severe traffic congestion outbound
from Boston during the weekday afternoon peak hour. Vehicular demand exceeds capacity with a v/c
ratio greater than 1.25 for various segments between Exits 27 to 39. Various sections between Exits 27
and 39 have LOS E and F conditions. North of Exit 39 and up to 1-495, |-93 is generally at or over capacity.
I-95/Route 128 between US Route 3 and 1-93 is generally over-capacity with traffic congestion, and
predominately at or near capacity closer to US Route 3.

State Project Numbers 16317 and 68067-A
37|Page



New ;L{mﬁwfx‘ifra"

y

Departnent of Transportation

New Hampshire Capitol Corridor Rail & Transit Alternatives Analysis (Parts A & B)
Task 9: Service Development Plan — November 2014

Figure 5.9: Year 2013 Morning Peak-Hour Highway LOS
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Figure 5.10: Year 2013 Peak-Hour LOS
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Travel speed and time data for the network was collected via real-time, GPS-equipped, anonymous cell

phone technology — through two internet mapping sources (www.google.com/maps and

www.bing.com/maps). The internet data established current travel speeds and hot spot locations for

congestion between the major population centers in New Hampshire and Boston. The data collection

was undertaken in June 2013 during the weekdays — excluding Mondays and Fridays.
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Year 2013 existing weekday morning peak-period travel speeds for inbound traffic towards Boston are

shown in Figure 5.11. The existing weekday evening peak-period travel speeds for outbound traffic from
metropolitan Boston are in Figure 5.12.

Figure 5.11: Year 2013 Weekday Morning Inbound Speeds
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Figure 5.12: Year 2013 Weekday Evening Outbound Speeds
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5.2.5 Travel Time Contours

Year 2013 existing weekday morning peak-hour travel time contours for inbound traffic towards Boston
are shown in Figure 5.13. The existing weekday evening peak-hour travel time contours for outbound
traffic from Boston are shown in Figure 5.14.

Figure 5.13: Year 2013 Evening Inbound Peak-Period Travel Time Contours
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Figure 5.14: Year 2013 Evening Outbound Peak-Period Travel Time Contours
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Travel times from Concord to Boston during the inbound morning commute are bottom-heavy due to
the gradual increase in congestion approaching Boston. Nearing Boston, congestion is severe with
speeds less than 30 mph. Travel times inbound currently take up to 20 minutes from Medford, Malden,
and Everett — areas only four miles from Boston — with an average speed of 12 mph. Expanding radially
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by another four miles, the travel times into Boston double to 40 minutes — still with an average speed of
12 mph. Between [-95 and 1-495, travel times into Boston can take up to 60 minutes by vehicle.

Travel times outbound from Boston during the afternoon commute are top-heavy due to the severe
congestion experienced exiting Boston northbound — but not as severe as the morning peak hour. Travel
times outbound currently take up to 20 minutes to Medford, Malden, and Winchester — areas only
seven miles from Boston — averaging just over 20 mph. Expanding radially by another seven miles, the
travel times exiting Boston double to 40 minutes — still averaging just over 20 mph. Travel times to
Lawrence currently take less than 60 minutes, and commutes to beyond Salem, New Hampshire take
less than 70 minutes. Travel times from Boston to Concord take less than 90 minutes in weekday
afternoon peak-hour traffic.

5.2.6 Highway Conditions Summary

Severe traffic congestion is evident entering and exiting Boston via I-93 North during the weekday peak
periods. When travel speeds drop below 30 mph, traffic volumes are generally understood to exceed
road capacity by over 25 percent. Average peak-period speeds on I-93 have been shown to drop to as
low as 12 mph for the last eight miles inward to Boston.

The current freeway infrastructure on 1-93 North is a contributing factor to the severe traffic congestion
experienced entering and departing Boston. After Exit 28 in Somerville, the three GP lanes on 1-93
southbound drops to two GP lanes for over 1,000 feet before regaining the third lane at Exit 29. This
lane drop, less than four miles away from Boston, is currently a choke point causing severe congestion
on 1-93 on typical weekday morning conditions.

In New Hampshire, 1-93 North is currently being widened to four GP travel lanes in each direction
between Exits 1 and 5 from the Massachusetts state line to Manchester, New Hampshire for a distance
of approximately 19.8 miles. This will add tremendous peak-hour vehicular capacity and facilitate more
efficient traffic operations in New Hampshire.

However, the future lane imbalance with the I-93 SB lane drop from four lanes to three lanes between
the New Hampshire state line and Exit 41 in Wilmington, Massachusetts for approximately 11.5 miles is
expected to be a key choke point and source of congestion in the future morning peak period.

In the northbound direction during the afternoon peak period, after Exit 41 and the Route 125
interchange, 1-93 northbound drops a lane and consist of three GP lanes to the New Hampshire state line.
In the future, this reduction from four to three lanes at Exit 41, and back to four lanes in New Hampshire is
expected to be choke point and a source of peak-hour congestion in the weekday afternoon.

Additionally, the peak-period breakdown travel lanes on 1-93 northbound and southbound between
Exits 45 and 47 will permanently be eliminated with the reconstruction of the Methuen interchange at
Route 110/113 and 1-93.

With regards to managed lanes and the benefits of higher travel speeds and higher person throughputs,

an existing managed lane on [-93 southbound begins in Medford, Massachusetts. After Exit 30 and
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before Exit 28, 1-93 southbound splits into one HOV lane and three GP lanes. There is a four-foot painted
buffer between the HOV lane and the adjacent GP lanes. The HOV lane ends at the Bunker Hill Bridge at
the 1-93/Route 1 merge. There are no other entrances or exits for the southbound HOV lane between

the Mystic Avenue on ramp entrance and the Zakim Bridge.

While there is a managed lane for I-93 southbound that spans approximately two miles, it does not span

the nine mile breadth of inbound congestion during the morning peak period, which begins just south of

I-95/Route 128. There are no managed lanes northbound on 1-93 to improve travel speeds or user

throughput during the weekday afternoon peak period.

5.3 Corridor Bus Services

In total, seven regional and four local bus transit operators provide service within New Hampshire and

intercity service to Boston and beyond. All of these services are subject to the same highway congestion

that affects automobile traffic on I-93 and other elements of the corridor highway network. Each of

these services has access to the HOV lane on 1-93 that travels 2.5 miles between the Shore Drive

overpass in Somerville and the Zakim-Bunker Hill Bridge, potentially saving up to 10 minutes compared

with morning peak travel in the GP lanes.

BX provides the primary commuter service from
the Study area to Boston along the heavily
congested Massachusetts segments of Interstate
93. The service was initially introduced by NHDOT
as a mitigation measure during highway
construction along 1-93. Concord Coach also
provides intercity service to Boston along the
central spine of New Hampshire as far north as
Berlin, New Hampshire. Figure 5.15 shows BX and
Concord Coach bus routes. In Massachusetts, the
MBTA and Merrimack Valley Regional Transit
Authority (MVRTA) also provide commuter service
to Boston along I-93 from communities to the
north of the city.

Additional New Hampshire regional bus service
between communities outside of the Study area
and to Boston operates through the Study area or
along Study corridor segments. Dartmouth Coach
provides service from Dartmouth University in
Hanover, New Hampshire and White River
Junction, Vermont to Boston and travels non-stop
through the Study area along 1-89 and 1-93.

Figure 5.15: BX and Concord Coach Bus Routes
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Service to and from the New Hampshire Seacoast is operated by C&J from Dover, Durham; Portsmouth,
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New Hampshire and Newburyport, Massachusetts to Boston and New York City. Finally, Greyhound
provides intercity service from Boston to Manchester, Concord, and points north and west and from
Boston to Nashua via Worcester and Leominster, Massachusetts.

Local bus service within the New Hampshire Study area portion is provided by Concord Area Transit
(CAT), Manchester Transit Authority (MTA), and Nashua Transit System (NTS). Local bus service in
Massachusetts is also provided within the Study area by the Lowell Regional Transit Authority.
Interconnections between these local providers are limited.

5.3.1 Boston Express (BX)

BX is a privately operated network of commuter buses that were originally procured by the State of New
Hampshire as a mitigation measure for the expansion project on I-93. NHDOT allocated capital
investment to acquire the buses and construct a number of park-and-ride facilities.

Two routes provide service to Boston South Station from the downtown Manchester bus terminal on
Canal Street at Granite Street and via park-and-ride facilities on Route 3 or I-93. The Route 3 service
makes stops at Exit 8 in Nashua and Exit 35 in Tyngsborough, Massachusetts, while the 1-93 service
makes stops at Exit 5 in North Londonderry, Exit 4 in Londonderry, and Exit 2 in Salem.

The 1-93 service operates 24 peak period trips per day at 15-30 minute headways and 31 off-peak trips
30-60 minute headways. The Route 3 service operates 14 peak-period trips per day at 20-30 minute
headways and 32 off-peak trips per day at 45-120 minutes headways.

Most BX trips follow [-93 directly to Boston South Station, but many of the southbound peak period trips
on the 1-93 service travel through downtown Boston to serve commuters on the way to or from South
Station. Northbound trips to New Hampshire do not circulate through downtown, but depart directly
from South Station and travel north on |-93.

Existing traffic congestion along 1-93 significantly impacts BX’s scheduled travel times. For instance, the
6:30am southbound departure from Londonderry (Exit 4) on the I1-93 service is scheduled for a one-hour
trip to South Station. Meanwhile, the 9:50am southbound departure is scheduled for a two-hour and 20
minute trip, which is a built-in or induced delay of one hour and 20 minutes.

Average daily ridership on the I-93 service is approximately 1,200 boardings and on the Route 3 service,
approximately 600 daily boardings (Tables 5.6 and 5.7).

Table 5.6: BX 1-93 Service

1-93 Southbound Service 1-93 Northbound Service
Average Weekday Ridership (March 2013) 613 602
Peak Trips 12 12
Off-Peak Trips 17 14
Span of Service 4:00am-9:50pm 7:15am-11:55pm
Peak Headways 20-30 min 15 min
Off-Peak Headways 30-60 min 60 min
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Table 5.7: BX Route 3 Service

Route 3 Southbound Service Route 3 Northbound Service
Average Weekday Ridership (March 2013) 298 306
Peak Trips 7 7
Off-Peak Trips 16 16
Span of Service 5:30am-8:35pm 7:15am-11:00pm
Peak Headways 30 min 20-30 min
Off-Peak Headways 90-120 min 45-90 min

Figure 5.16 shows the average weekday ridership and service velocity by the southbound time of arrival
in Boston for March 2013. The black line shows scheduled service velocity in miles per hour by time of
day. As would be expected, service velocity is substantially higher for midday and evening trips. The red
line shows average daily ridership for each scheduled trip. BX suffers due to traffic congestion on 1-93
because its service velocity is lowest when demand for its service is highest.

Figure 5.16: Average Weekday Ridership and Service Velocity by Southbound Time of Arrival in Boston (March 2013)
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Most peak users of the BX service are regular commuters as evidenced by their use of the discounted
multi-ride commuter tickets. The off-peak riders are much more likely to travel using a full-fare, one-way
ticket. Figure 5.17 shows the number of passengers per hour who use a multi-ride commuter ticket
(blue) and the number who purchase full-fare, single-ride tickets.
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Figure 5.17: Hourly BX Total Revenue Collected by Fare Type and Departure Time of Day
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BX operates commuter service on a franchise from the State of New Hampshire and receives an annual
subsidy. The subsidy is assessed each year based on operating revenue shortfalls. Its sister operation,
Concord Coach, operates as an entirely private entity and does not receive operating support for its
intercity service. Both services use buses purchased with financial assistance from the State of New
Hampshire. All the park-and-ride lots in the corridor used by BX and Concord Coach were constructed
and are owned by state or local governments.

5.3.2 Concord Coach

Formerly known as Concord Trailways, Concord Coach Lines, Inc., is an intercity bus company originally
founded in 1967, and expanded in 1988 with the purchase of the Trailways franchise. Concord Coach
Lines operates along the 1-93 corridor with service from Berlin and Littleton, New Hampshire through
Concord to Boston South Station and Logan Airport (see Table 5.8 for a summary of service). It also
operates service in the I1-95 corridor between Bangor, Maine and Boston. NHDOT tracks Concord Coach
boardings at the Concord, New Hampshire bus station on Stickney Avenue. In 2012, ridership averaged
approximately 150 passenger boardings per day.

Concord Coach operates a total of 13 northbound and 12 southbound trips per day between Concord,
South Station, and Logan Airport in Boston. Two round trips per day operate between Concord and
Littleton. One round trip per day operates between Concord and Berlin and a truncated weekend-only
service operates between Concord and as far north as North Conway. BX tickets are cross-honored on all
trips between Manchester, North Londonderry, Salem, and Boston.

Table 5.8: Concord Coach 1-93 Bus Service

Southbound Service Northbound Service
Ridership Not available Not available
Peak Trips 4 5
Off-Peak Trips 8 8
Span of Service 5:00am-8:50pm 7:15am-11:20pm
Peak Headways 60 min 60 min
Off-Peak Headways 60-120 min 60-120 min
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5.3.3 Massachusetts Bay Transportation Authority (MBTA)

MBTA operates four peak-period, weekday-only express bus services within the Study corridor along I-
93 from Woburn, Burlington, and West Medford to Haymarket and State Street in downtown Boston.
Together these four routes carry almost 2,000 weekday passenger trips (Table 5.9). These routes are
subject to the same peak-period traffic congestion on 1-93 that adversely impacts motorists and other
express bus services.

Table 5.9: MBTA 1-93 Bus Service

Weekday Boardings
Route Garage Terminals Inbound | Outbound Total
325 Charlestown Elm St. — Haymarket Station 171 149 320
326 Charlestown West Medford — Haymarket Station 227 207 434
352 Charlestown Burlington — State Street 180 197 377
354 Fellsway Woburn Line — State Street 365 427 792
Total 943 980 1,923

5.3.4 Merrimack Valley Regional Transit Authority (MVRTA)

The MVRTA Boston Commuter Bus provides four inbound trips in the morning and four outbound trips
in the evening via I-93. These buses carry 257 passenger trips on a typical weekday and are subject to
the same peak congestion that impacts other users of [-93.

53.5 Greyhound

Greyhound provides intercity service from Boston to Manchester, Concord, and points north and west.
Four daily Montreal-bound trips depart from Boston, three of which stop at Manchester Airport, two in
Manchester, and one in Concord. Of the four daily southbound trips from Montreal to Boston, one stops
in Concord and Manchester, while all four stop at Manchester Airport. Greyhound also provides one trip
per day between Boston, Nashua, Manchester, and Concord via Worcester and Leominster,
Massachusetts.

5.3.6 Dartmouth Coach

Dartmouth Coach provides intercity service from New Hampshire’s Upper Valley to Boston and New
York City. It does not make any stops or provide any service to communities within the Study area.

5.3.7 Manchester Transit Authority (MTA)

The MTA provides bus service throughout Manchester and operates express service to Nashua and
Concord. Thirteen routes provide scheduled service to Manchester and surrounding destinations. Two
express routes provide service from downtown Manchester to Concord and from downtown
Manchester to the Nashua Mall. Concord Express originally served the Manchester Airport, but that
service was eliminated to low ridership.

5.3.8 Nashua Transit System (NTS)

The NTS comprises nine local routes that begin and end their trips at the downtown Transit Center
behind City Hall. Each route operates 12-13 round trips per day on hourly headways.
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5.3.9 Concord Area Transit (CAT)

The CAT operates three weekday routes serving the City of Concord and surrounding communities. Each
route operates 12-13 hours per day.

5.3.10 Lowell Regional Transit Authority (LRTA)

The LRTA operates 12 local routes and one downtown shuttle serving the City of Lowell and the towns of
Billerica, Burlington, Dracut, Chelmsford, Tewksbury, Tyngsborough, Westford, and Wilmington,
Massachusetts. All 12 routes now operate on hourly headways. The downtown shuttle operates on 30-
minute headways from 7:30am - 7:00pm.

6 Service Alternatives

The Study team held numerous meetings with a wide variety of stakeholders, including public officials
from New Hampshire and Massachusetts, all regional public transportation providers, Amtrak, PAR, and
the general public. The project Rationale derived from the process of assembling and evaluating
information concerning existing and likely future travel conditions in the corridor. This research and
consultation led the team to understand the opportunities and constraints it faced in framing
alternatives for improved corridor public transport service. As the Study was jointly funded by the FRA
and FTA, the range of alternatives considered and developed covered both bus and rail service options.
Bus service options included modifications to the frequency and operating conditions of the existing BX
commuter bus system. Rail service options included extensions of MBTA’s Lowell Line service and
options for intercity rail services that would overlay on the existing mix of passenger and freight rail
services.

The most salient transport problem addressed in developing the alternatives was improving connections
between southern New Hampshire and the regional core in downtown Boston. The principal travel
obstacle in the corridor is the extreme peak-period highway congestion that slows Boston-bound travel
to a 12 mph crawl for the final eight miles of a typical morning peak trip into the city.

The Study team consulted with MBTA, PAR, NHDOT, MassDOT, BX, and others to develop a set of two
base, nine rail, and three bus service options for preliminary screening (Tables 6.1 and 6.2). Using
preliminary estimates of cost, demand, and revenue, the Study team consulted with project
stakeholders and the general public to screen the 12 initial build options down to seven intermediate
options and then five final options (three rail, one bus, one no build) for refinement and more detailed
analysis. This section introduces the 12 preliminary build options then reviews the intermediate and
final options in more detail.
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Table 6.1: Preliminary Rail Service Options

Weekday Revenue Trains Route | stations
Options Nashua Manchester Concord Miles Served
No Build 0 0 0 26 8
Intercity Passenger Rail Options
Intercity 8 8 8 8 73 6
Intercity 12 12 12 12 73 6
Intercity 18 18 18 18 73 6
Commuter and Regional Rail Options
Concord Regional 30 8 8 73 13
Concord Commuter 26 22 18 73 13
Manchester Regional 34 16 0 56 12
Manchester Commuter 30 20 0 56 12
Nashua Commuter 34 0 0 39 10
Nashua Minimum 16 0 0 35 9
Table 6.2: Preliminary Bus Service Options
Weekday Revenue Trips
< 9
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(3| B |le| 5| 2|35 |8 § 2 g 82
Options s|Z2| 8|82 | 2] 8 1]3 =5 R=S
No Build 18| 46 17 | 39| 24 23 80 58 3,932 0%
Expanded Base 32| 40| 39| 40| 38 38 120 | 120 5,850 49%
Bus on Shoulder 18| 46 17 39| 24 23 80 58 3,932 0%
Expanded Bus on Shoulder 32| 40 39 40| 38 38 120 | 120 5,850 49%

6.1 Preliminary Intercity Rail Service Options

The Study team devised a hierarchy of three conceptual options that could be operated as an
independent intercity rail service that would extend 73 miles northward from North Station to Concord
(Figure 6.1). These options are based on NHML historic and current physical attributes, the schedule of
passenger services on the line, and general service parameters for Amtrak services in corridors of less
than 150 miles. Each service would have the following characteristics:

® Operate independently of MBTA and Amtrak Downeaster passenger services already serving the
route’s southernmost 25 miles

® Require no upgrades to infrastructure south of Lowell

® Require upgrades to rail infrastructure north of Lowell
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* Upgrade 48 miles of existing track to Figure 6.1: Intercity Rail Service Options
FRA Class 4 providing for maximum Concard

passenger train speeds of 70 mph,
since no historic records show higher
speeds along the route since its
opening in the 1800s

®  Establish Crown Street in Nashua as a e
passing point for northbound and
southbound passenger trains MHT | Bedford
(Intercity 12 and 18)

® Install one or more industrial sidings
between Nashua and Concord Nashua (Exit 8) O
allowing passenger trains to pass or
meet freight trains

Tyngsborough (Exit 36) [J

® Install a passing siding on the PAR

Lowell

main line west of North Chelmsford to
reduce the need for trains to stand

Wilmington

east of North Chelmsford on the route

O Existing Bus Park and Ride Lots Andexsoh/Wiabury
between Lowell and Nashua ®  Existing MBTA Rail Stations
. @ Boston Express Bus Route Wi hestic Cantes
® Install NORAC Rule 261 signals @ Concord Coach Bus Route Wedgemare
@S Existing MBTA Lowell Line Service Wesvinadiod
between Ma nchester an d Co ncord @ Proposed Intercity Rail Service
. . — — |\l
(approximately 18 miles) 6 o 25 s "

" Install MBTA Positive Train Control
(PTC) protection

Services would stop at six passenger stations north of Boston. The distance and travel time to Boston for
each station are listed in Table 6.3.

Table 6.3: Initial Preliminary Design Miles and Travel Time to Boston

Station Miles to Boston | Time to Boston
Concord 73.3 1:36
Manchester 55.5 1:22
Bedford/MHT 50.1 1:09
Nashua 38.8 0:56
Lowell 255 0:38
Woburn 12.6 0:23

The projected travel times compare favorably with historic minimum travel times between Concord and
Boston (see Table 6.4).
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Table 6.4: Historic Minimum Concord-Boston Travel Times

1910 1926 1945 1954
Travel Time 2:00 2:05 1:35 1:22
Average Speed (mph) 37 35 46 54

Source: Jacobs analysis of archived public timetables

6.1.1 Intercity 8

The eight-train-per-day Intercity 8 option would provide four daily round trips over the 73-mile route,
stopping at five intermediate stations including the Manchester Airport (see the preliminary timetable in
Table 6.5). The end-to-end trip time would be approximately 96 minutes. The service would entail 586
daily train miles. Presuming an average cost of $36 per train mile, Intercity 8 would cost approximately
$7.7 million per year to operate.

Table 6.5: Intercity 8 Preliminary Timetable

380 382 384 386 Station MP 381 383 385 387

6:38 10:38 14:53 19:53 Concord, NH 73.3 10:07 14:22 18:57 23:37
6:52 10:52 15:07 20:07 Manchester, NH 55.5 9:41 13:56 18:31 23:11
7:05 11:05 15:20 20:20 % Bedford/MHT 50.1 s 9:33 13:48 18:23 23:03
7:18 11:18 15:33 20:33 % Nashua 38.8 E 9:20 13:35 18:10 22:50
7:36 11:36 15:51 20:51 | = | Lowell 25.5 9:02 13:17 17:52 22:32
7:52 11:52 16:07 21:07 Anderson/Woburn 12.6 8:46 13:01 17:36 22:16
8:15 12:15 16:30 21:30 North Station 0.0 8:30 12:45 17:20 22:00

The service could be extended with possible connections to private bus services for North Country
destinations. No substantial changes in express bus service for commuting to Boston via US Route
3/Everett Turnpike or 1-93 would be expected. Local bus service to the intercity rail stations could be
offered, but would not be integral to the service design. The service would use a single four-car train set
stored in Concord. A spare locomotive and a spare coach would also be required.

6.1.2 Intercity 12

The 12-train-per-day Intercity 12 option would operate six daily round trips (see the preliminary
timetable in Table 6.6). The service would provide travelers in both New Hampshire and Massachusetts
with more convenient morning northbound trips and evening southbound trips that would not be
available with Intercity 8. The service would entail 880 daily train miles. Presuming an average cost of
$36 per train mile, Intercity 12 would cost approximately $12 million per year to operate.

As with Intercity 8, the service could be extended with possible connections to private bus services for
North Country destinations. No substantial changes in express bus service for commuting to Boston via
US Route 3/Everett Turnpike or 1-93 would be expected. Local bus service to the rail stations could be
offered, but would not be integral to the service design. The service would use two four-car train sets.
One would be stored in Concord and the other in Boston. A spare locomotive and one spare coach
would also be required.
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Table 6.6: Intercity 12 Preliminary Timetable

Southbound
Train 380 382 384 386 388 390
Concord, NH 6:33 8:33 10:33 16:33 18:33 22:33

Manchester 6:47 8:47 10:47 16:47 18:47 22:47

Bedford/MHT 7:00 9:00 11:00 17:00 19:00 23:00

Nashua 7:13 9:13 11:13 17:13 19:13 23:13
Lowell 7:31 9:31 11:31 17:31 19:31 23:31
Woburn 7:47 9:47 11:47 17:47 19:47 23:47

North Station 8:10 10:10 12:10 18:10 20:10 0:10

Northbound
Train 381 383 385 387 389 391
North Station 6:20 8:23 10:23 16:23 18:23 22:23

Woburn 6:36 8:39 10:39 16:39 18:39 22:39
Lowell 6:52 8:55 10:55 16:55 18:55 22:55
Nashua 7:13 9:13 11:13 17:13 19:13 23:13

Bedford/MHT 7:26 9:26 11:26 17:26 19:26 23:26

Manchester 7:34 9:34 11:34 17:34 19:34 23:34

Concord, NH 8:00 10:00 12:00 18:00 20:00 0:00

6.1.3 Intercity 18

The 18-train-per-day Intercity 18 option would provide nine daily round trips (see the preliminary
timetable in Table 6.7). This would constitute bi-hourly, bi-directional service 18 hours per day between
Concord and Boston. It represents an upper limit on the density of intercity service that could be
considered between Central New Hampshire and Downtown Boston. The service would entail 1,319
daily train miles. Presuming an average cost of $36 per train mile, Intercity 18 would cost approximately
$17 million per year to operate. As with the other options, Intercity 18 could be extended with possible
connections to private bus services for North Country destinations. No substantial changes in express
bus service for commuting to Boston via US Route 3/Everett Turnpike or I-93 would be expected. Local
bus service to the intercity rail stations could be offered, but would not be integral to the service design.
Like Intercity 12, the service would use two four-car train sets. One would be stored in Concord and the
other in Boston. A spare locomotive and one spare coach would also be required.
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Table 6.7: Intercity 18 Preliminary Timetable

Southbound
Train 380 382 384 386 388 390 392 394 396
Concord, NH 6:33 8:33 10:33 12:33 14:33 16:33 18:33 20:33 22:33

Manchester 6:47 8:47 10:47 12:47 14:47 16:47 18:47 20:47 22:47

Bedford/MHT 7:00 9:00 11:00 13:00 15:00 17:00 19:00 21:00 23:00

Nashua 7:13 9:13 11:13 13:13 15:13 17:13 19:13 21:13 23:13
Lowell 7:31 9:31 11:31 13:31 15:31 17:31 19:31 21:31 23:31
Woburn 7:47 9:47 11:47 13:47 15:47 17:47 19:47 21:47 23:47

North Station 8:10 10:10 12:10 14:10 16:10 18:10 20:10 22:10 0:10

Northbound
Train 381 383 385 387 389 391 393 395 397
North Station 6:20 8:23 10:23 12:23 14:23 16:23 18:23 20:23 22:23

Woburn 6:36 8:39 10:39 12:39 14:39 16:39 18:39 20:39 22:39
Lowell 6:52 8:55 10:55 12:55 14:55 16:55 18:55 20:55 22:55
Nashua 7:13 9:13 11:13 13:13 15:13 17:13 19:13 21:13 23:13

Bedford/MHT 7:26 9:26 11:26 13:26 15:26 17:26 19:26 21:26 23:26

Manchester 7:34 9:34 11:34 13:34 15:34 17:34 19:34 21:34 23:34

Concord, NH 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 0:00

6.2 Preliminary Commuter Rail Options

Meetings with MassDOT and MBTA in the Spring of 2013 indicated a willingness to work with NHDOT on
the provision of passenger service along the NHML from New Hampshire to North Station. This
cooperation could come in the form of MBTA operation of trains into New Hampshire or the operation
of intercity trains along the same route. It was stated that with the imminent relocation of the Spaulding
Hospital immediately west of North Station that two new station tracks at the terminal would be
opened providing capacity for one additional peak Amtrak train in each direction. MBTA would also be
willing to extend its service into New Hampshire provided that the service extension was essentially
transparent to existing MBTA passengers using services offered between Lowell and Boston and that the
net cost of the service extension to Massachusetts taxpayers would be zero.

The “net cost of zero” would be achieved via a “Pilgrim Partnership” arrangement with NHDOT that would
mimic successful rail service funding and operational arrangements between Rhode Island and
Massachusetts that allow MBTA to offer passenger rail service into Rhode Island. The broad outline of the
“Pilgrim Partnership” calls for the host state to provide MBTA with an ongoing flow of capital funds. The
funds, much of which would be federal formula grants, would be spent at the MBTA’s prerogative on
rolling stock and facilities necessary for its overall commuter rail operation. Some of the funded assets
may be used for the interstate service, but none of the assets are dedicated or obligated to that service.
With that capital funding in-place, MBTA would agree to operate trains into the neighboring state in
exchange for the passenger revenue collected from out-of-state passengers. The funding host state would
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be responsible for upkeep of the fixed infrastructure in its state and any fees charged by the host railway.
The MBTA would then pay for management, training of crews, fuel, and maintenance of rolling stock.

The Study team devised a hierarchy of six conceptual rail services that could be operated as an
extension of MBTA Lowell service northward into New Hampshire. These options were based on NHML
historic and current physical attributes, the schedule of passenger services on the line, and parameters
of MBTA'’s offer to operate the service as integral portion of its other services to and from North Station.
Each service would have the following characteristics:

" Extend existing MBTA service into New Hampshire

® Be generally transparent to existing MBTA customers

® Have no impacts on existing Amtrak service between North Station and Maine
® Require no upgrades to infrastructure south of Lowell

® Require upgrades to rail infrastructure north of Lowell

o Upgrades to existing track (up to 48 miles) to FRA Class 3 providing for maximum
passenger train speeds of 60 mph
Installation of second main line track between North Chelmsford and downtown Nashua
Installation of at least one siding between Nashua and Bow allowing passenger trains to
pass or meet freight trains serving this segment

o Installation of NORAC Rule 261 signals between Manchester and Concord
(approximately 18 miles)

o Installation of MBTA PTC protection

Class 3 track was selected for the preliminary options to reduce costs. An upgrade to Class 4 would cost
more for track upgrades and maintenance. The estimated difference in running times between Nashua
and Lowell with an upgrade to Class 4 would be one minute. Class 4 track would cut approximately six
minutes on the running time between Concord and Lowell. For one commuter rail option (Concord
Commuter), the team used Class 4 speeds (up to 70 mph) to establish an economic harmony between
the existing MBTA schedules and rolling stock and crew requirements.

The six conceptual commuter rail services are described below. The services would stop at up to five
passenger stations north of Lowell. Table 6.8 lists the five stations with their distance to Boston and
projected maximum and minimum travel times.
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Table 6.8: Initial Preliminary Commuter Rail Designs: Miles and Minutes to Boston

Maximum Travel Minimum Travel

Station Miles to Boston Time to Boston Time to Boston
Concord 73.3 1:54 1:46
Manchester 55.5 1:32 1:25
Bedford/MHT 50.1 1:24 1:17
Downtown Nashua 38.8 1:14 1:02
Nashua South 35.5 1:08 0:54

6.2.1 Concord Regional Rail Service

Concord Regional Rail provides a mix of commuter train service for Nashua with a lower frequency

regional service provided for Manchester and Concord. The service adds six new stations to the line with
eight weekday trains for Concord and Manchester and 30 weekday trains for Nashua. All MBTA
deadhead trains are eliminated. A layover facility for one train set would be required in Concord and for

three trains in the vicinity of Nashua. The service would require an additional train set conservatively

estimated at seven coaches. Additional coaches on the other five train sets assigned to the service

would be required to carry the new passengers onto the NHML services. Up to 12 coaches and one

locomotive would be added to the MBTA’s weekday line-up of equipment for one new seven-car train

and five additional coaches on existing consists assigned to the service.

6.2.2 Concord Commuter Rail Service

Compared with Concord Regional, Concord
Commuter provides a more ambitious LOS for
Concord (and Manchester). It is the only
commuter rail option that would require Class
4 track and would necessitate extensive track
upgrades, with maximum speeds between
Lowell and Concord restored to their historic
maximum of 70 mph where possible. Like
Concord Regional, it adds six new stations to
the line, but provides 18 trains to Concord, 22
to Manchester and Bedford/Manchester
Airport, and 26 trains to Nashua. Four MBTA
train sets assigned to the line are stored
overnight in the vicinity Concord.

Owing to the higher maximum speeds, the
travel times from Concord, Manchester and
Nashua would be somewhat shorter,
approximately 105 minutes, 90 minutes, and
66 minutes respectively. The largest time
savings resulting from the higher speeds is for

Figure 6.2: Concord Rail Service Options
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the 73-mile trip to Concord. Like Concord Regional, the service would require an additional train set
conservatively estimated at seven coaches. Up to 12 coaches and one locomotive would be added to the
MBTA’s weekday line up as in Concord Regional. Concord Regional and Concord Commuter Rail Service
options are shown in Figure 6.2 above.

6.2.3 Manchester Regional Commuter Rail Service

Manchester Regional provides a mix of commuter train service for Nashua with a lower frequency
regional service provided north to Manchester. MBTA service would be extended 30 miles to downtown
Manchester. The service adds five new stations to the line with 16 weekday trains for Manchester and
34 for Nashua. As with Concord Regional and Concord Commuter, all MBTA deadhead trains are
eliminated. A layover facility for four train sets would be constructed in the vicinity of Manchester. Up to
12 coaches and one locomotive would be added to the MBTA’s weekday line-up of equipment.

6.2.4 Manchester Commuter Rail Service

Manchester Commuter provides more extensive . . . .
. . Figure 6.3: Manchester Rail Service Options
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service for Manchester and Concord until service is implemented further north. MBTA service would be
extended 13 miles from Lowell to downtown Nashua. The service adds two new stations to the line with
34 weekday trains for Nashua. A layover facility for four train sets would be constructed in the vicinity of

State Project Numbers 16317 and 68067-A
58| Page



¢ /.
New f{{ft 111 STV E

New Hampshire Capito