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The Baltimore and Potomac (B&P) Tunnel Project Draft Environmental Impact Statement (Draft EIS) and
Section 4(f) Evaluation describes existing environmental conditions within the Study Area and provides
an analysis of impacts on environmental resources of the Baltimore and Potomac (B&P) Tunnel Project.
The primary purpose of the Project is to address the structural and operational deficiencies of the
existing B&P Tunnel, improve passenger rail services, and support existing and future demands along
the Northeast Corridor. FRA has evaluated four alternatives, including the No-Build Alternative
(Alternative 1), Alternative 3A, Alternative 3B, and Alternative 3C. FRA retained these alternatives
following a comprehensive alternatives development and evaluation process that incorporated input
from the public as well as federal, state, and local government agencies.

FRA is making the B&P Tunnel Project Draft EIS and Section 4(f) Evaluation available for public review at
the B&P Tunnel Project website (www.bptunnel.com).

Printed copies have been placed in the following locations:

Baltimore City Department of Transportation, Transit Bureau
Bentalou Recreation Center

Bon Secours Community Works

Enoch Pratt Library-Central Branch

Enoch Pratt Library-Edmondson Avenue Branch

Enoch Pratt Library-Pennsylvania Avenue Branch

Enoch Pratt Library-Walbrook Branch

John Eagar Howard Recreation Center

Maryland Department of Transportation

Maryland Transit Administration

Comments on this document are due by February 5, 2016 and may be submitted via postal mail to 81
Mosher Street, Baltimore, MD 21217; through the online comment form (www.bptunnel.com); or by e-
mail to info@bptunnel.com.
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EXECUTIVE SUMMARY

The Baltimore and Potomac (B&P) Tunnel Project (“Project”) considers the rehabilitation or replacement of a
1.4-mile long rail tunnel located along the Northeast Corridor (NEC) in Baltimore, Maryland. The B&P Tunnel is
owned by the National Railroad Passenger Corporation (Amtrak) and used for Regional and Acela intercity rail
passenger trains, Maryland Area Rail Commuter (MARC) passenger trains, and Norfolk Southern Railway (NS)
freight trains.

This Draft Environmental Impact Statement (DEIS) and Section 4(f) Evaluation analyzes impacts of the Project on
the natural and human environment. The Federal Railroad Administration (FRA), as the lead federal agency, and
the Maryland Department of Transportation (MDOT) prepared the document in accordance with the National
Environmental Policy Act, 42 U.S.C. § 4321 et seq. (NEPA) to assist readers in understanding the B&P Tunnel
Project, the environmental review process, alternatives evaluated, potential environmental effects and
consequences, and mitigation measures. The Federal Transit Administration (FTA) is involved with the
development of the Project through the NEPA process as a cooperating agency in accordance CEQ regulation 40
CFR 1508.5.

A. Overview of the NEPA Process

The DEIS for the B&P Tunnel Project is a milestone within the NEPA process for the Project. The DEIS provides a
description of the alternatives that are still under consideration and presents impacts at a level of detail
appropriate to evaluate the alternatives. The DEIS also provides documentation of the project decisions,
including the Purpose and Need for the Project, background information on the Project, a description of the
affected environment in the Study Area, and information on the public involvement and agency coordination
that has occurred throughout the DEIS phase of the Project. Technical Reports prepared for the Project were
coordinated with the public throughout the development the project and are available on the project website
at www.bptunnel.com.

Subsequent to this DEIS, a Public Hearing will be held to receive public input and comments on the DEIS.
Comments on the DEIS will be received through February 5, 2016. Following the Public Hearing and comment
period for the DEIS, FRA in coordination with MDOT and Amtrak will identify a Preferred Alternative for the B&P
Tunnel Project. The Preferred Alternative could be Alternative 1: No Build, Alternative 3A, Alternative 3B,
Alternative 3C, or some refinement of any of these alternatives. The identification of the Preferred Alternative
will be based on an assessment of how the Preferred Alternative meets Purpose and Need; an assessment of rail
operations, engineering, transportation, cost, construction; an assessment of all environmental impacts; and on
public and agency comments received.

Two additional steps in the NEPA process include the Final Environmental Impact Statement (FEIS) and Record
of Decision (ROD). FRA in coordination with MDOT will prepare a FEIS to address comments received on the DEIS
and document the identification of the Preferred Alternative. The ROD is the final step in the NEPA process.
Following the receipt of comments on the FEIS, FRA will issue the ROD as the formal decision document for the
selected alternative for the Project.

B. Project Background

The existing B&P Tunnel is located beneath the West Baltimore neighborhoods of Bolton Hill, Madison Park,
Sandtown-Winchester, and Upton as shown in Figure 1. The existing tunnel is currently used by Amtrak, MARC,
and NS. Built in 1873, the existing tunnel is one of the oldest structures on the NEC. It is approximately 7,500
feet (1.4 miles) long, and is comprised of three shorter tunnels and two daylighted sections. The double-track
tunnel was originally constructed with brick and stone masonry; repairs have added additional building materials
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over time. The existing B&P Tunnel was rehabilitated in the 1980s, and continuing repairs are required to
maintain the structures.

The existing tunnel is a crucial link in the greater NEC, which runs through eight states and Washington, DC. The
NEC is the nation’s most congested rail corridor, and one of the highest volume corridors in the world. The NEC
moves over 259 million passengers and 14 million car miles of freight cargo each year. The NEC and tunnel are
owned and maintained by Amtrak, and are also used by eight commuter rail operators and four freight railroads.

C. Purpose and Need

The purpose of the Project is to address the structural and operational deficiencies of the existing B&P Tunnel
and to accommodate future high-performance intercity passenger rail service goals for the NEC, including: to
reduce travel time through the B&P Tunnel and along the NEC; to accommodate existing and projected travel
demand for intercity and commuter passenger services; to eliminate impediments to existing and projected
operations along the NEC; and to provide operational reliability, while accounting for the value of the existing
tunnel as an important element of Baltimore's rail infrastructure.

The need for the project has been defined as follows:

e The existing B&P Tunnel is more than 140 years old and is approaching the end of its useful life with
regard to its physical condition. While the tunnel currently remains safe for rail transportation, it
requires substantial maintenance and repairs and it does not meet current design standards. The tunnel
is considered to be structurally deficient due to its age, the original design, and wear and tear. The tunnel
is also functionally obsolete and unable to meet current and future rail demands due to the combination
of its vertical and horizontal track alignment, i.e. its grades and curves. The low-speed tunnel creates a
bottleneck at a critical point in the NEC, affecting operations of the most heavily traveled rail line in the
United States.

e The existing B&P Tunnel does not provide enough capacity to support existing and projected demands
for regional and commuter passenger service along the NEC.

e The existing B&P Tunnel is not suited for modern high-speed usage due to the current horizontal and
vertical track alignments, which limit passenger train speeds through the tunnel to 30 mph.

e The existing B&P Tunnel is a valuable resource. The disposition of the existing tunnel needs to be
considered in the Project.

D. Alternatives

This DEIS includes a detailed evaluation of four Alternatives for the B&P Tunnel Project: Alternative 1: No-Build,
Alternative 3A, Alternative 3B, and Alternative 3C. These alternatives were retained through a comprehensive
alternatives development and evaluation process that incorporated input from the public as well as federal,
state, and local government agencies. The alternatives development and evaluation process identified 16
Preliminary Alternatives as show in Table 1.
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Table 1: B&P Tunnel Project Preliminary Alternatives

Alternative 1: No-Build Alternative 2: Restore/Rehabilitate Existing B&P
Tunnel

Alternative 3: Great Circle Passenger Tunnel Alternative 4: Presstman Street

Alternative 5: Route 40 Alternative 6: Locust Point

Alternative 7: Sports Complex Alternative 8: Wilson Street — Existing Tunnel

Alternative 9: Mosher Street North Alternative 10: Mosher Street South

Alternative 11: Robert Street South Alternative 12: Robert Street North

Alternative 13: Wilson Street — Under Existing Alternative 14: North Avenue Bridge

Tunnel

Alternative 15: Gilmor Street — Existing Tunnel Alternative 16: North Avenue Tunnel

These 16 alternatives were evaluated in a Preliminary Screening Analysis that resulted in four Alternatives
remaining (Alternatives 1, 2, 3, and 11) based on environmental impacts, public comments, and meeting Purpose
and Need. This process is documented in the Preliminary Alternatives Screening Report.

Alternatives 1, 2, 3, and 11 were further refined to include options for Alternatives 3 and 11 for a total of seven
Alternatives: 1, 2, 3A, 3B, 3C, 11A, and 11B. These seven Alternatives were compared and evaluated, and
Alternatives 2, 11A, and 11B were eliminated. The documentation of this step in the process can be found in the
B&P Tunnel Alternatives Report.

The alternatives retained for further review in this Draft Environmental Impact Statement and Section 4(f)
Evaluation include Alternatives 1, 3A, 3B, and 3C.

1. Alternative 1: No-Build

Alternative 1: No-Build serves as the baseline for analysis of the Build Alternatives. It entails continued use of
the existing B&P Tunnel with no significant improvements aside from routine maintenance. Alternative 1 would
not meet the Purpose and Need for the project, but is retained as the baseline for comparison of the Build
Alternatives.

2. Alternatives 3A, 3B, and 3C

Alternatives 3A, 3B, and 3C would provide a tunnel in a wide arc north of the existing B&P Tunnel. The wide,
continuous arc allows trains to travel at higher speeds in comparison to the existing NEC alignment. Each of the
three alternatives propose tracks in four separate tunnel bores extending between the north and south portals.
The track alignments would remain below ground until exiting through the tunnel portals, where the tracks
would transition back to the surface. Alternatives 3A, 3B, and 3C would each involve open cut and cut-and-cover
sections to bring the tracks to the surface after exiting the portals. Tracks would pass through the portals then
through a cut-and-cover section, followed by an open cut (trench) section prior to connecting with the existing
NEC alignment.

From an engineering standpoint, Alternatives 3A, 3B, and 3C:
e Have identical maximum and minimum design speeds.
e Have similar tunnel depths and vertical grades.
e Provide universal interlocking to the NEC mainline.

e Avoid MTA's Metro Subway tunnel.
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e Service the West Baltimore MARC Station and Baltimore Penn Station

e Include four tracks in four separate tunnel bores, and each includes “duck under” alignments to
permit conflict-free operations.

e Require a ventilation plant at each portal and at an intermediate point along the tunnel.

Alternatives 3A, 3B, and 3C differ from one another primarily with regard to the location and impact of the south
portal, and their impact to the existing West Baltimore MARC station. Alternative 3A allows the existing West
Baltimore MARC station to remain in its current location. As a separate project, the MTA could and has been
studying rebuilding the station to accommodate high level platforms several hundred feet south of the existing
station and parking lots. Alternatives 3B and 3C would impact the Station and reconstruct a new West Baltimore
MARC Station as part of the Project in the same location as the existing station.

Table 2 provides a detailed comparison of Operations, Engineering, Transportation, Cost, Construction, and
Environmental criteria used to evaluate and compare Alternatives 1, 3A, 3B, and 3C.

E. Future of the Existing B&P Tunnel

The existing B&P Tunnel is a functioning railroad structure connecting Baltimore Penn Station with the NEC. If
Alternative 1: No-Build is selected as the Preferred Alternative, the tunnel would continue use in its current
configuration and condition, with maintenance limited to that necessary to maintain safe operation. If any of
the Build Alternatives are selected as the Preferred Alternative, the existing tunnel would be replaced by new
tunnels north of the existing location. Under each Build Alternative, the disposition of the existing B&P Tunnel
will need to be evaluated. Three options for disposition of the existing B&P Tunnel include: close with no
additional use (“abandonment”); modify train use (ie. single track); or convert for alternative use.

F. Affected Environment and Environmental Consequences

The B&P Tunnel Project would impact the human and natural environment. This section describes existing
environmental conditions in the Study Area as well as the environmental consequences of the Project.

Because Alternative 1: No Build would involve no significant changes to the existing B&P Tunnel alighment aside
from routine maintenance, no environmental impacts would occur under Alternative 1.

Generally, because the majority of the alighments are below ground, impacts occur at the tunnel portals, along
the surface sections of new tracks (trackways), and at the intermediate ventilation plant location.

1. Socioeconomics
a. Land Use

The Study Area encompasses approximately five percent of the total land in Baltimore City. Most land use is
residential. In 2013, there were 38,059 housing units within the Study Area representing 12.8 percent of the
total housing units within Baltimore City. Approximately 69.3 percent of the housing units were occupied, which
is lower than the proportion of occupied housing in Baltimore City (81.5 percent) and Maryland (89.9 percent).
The Study Area currently contains six publicly-owned housing developments, with a total of 2,467 units,
dispersed throughout the Study Area. There are also 22 affordable housing apartment developments with a total
of 3,111 units.
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Table 2: Summary of Potential Engineering-and Environmental Impacts
Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
1. Travel Time Between Minutes: Amtrak Acela Amtrak Acela Amtrak Acela Amtrak Acela
Baltimore Penn Station and | Seconds 5:43/6:10 3:59/4:02 3:24/3:25 3:27/3:27
Gwynns Falls Bridge Amtrak Regional Amtrak Regional Amtrak Regional Amtrak Regional
(southbound/northbound) 5:50/6:19 4:19/4:19 3:43/3:34 3:46/3:37
MARC MARC MARC MARC
5:50/6:14 4:56/4:17 4:22/3:56 4:33/4:04
. Travel Time Savings over Minutes: Not Applicable Amtrak Acela Amtrak Acela Amtrak Acela
Alternative 1 Seconds 1:56 2:32 2:30
(southbound/northbound) Amtrak Regional Amtrak Regional Amtrak Regional
1:46 2:26 2:23
MARC MARC MARC
1:26 1:53 1:44
. Value of Time Savings for All | Dollars per Not Applicable $32.5 Million per Year | $43.4 Million per Year | $42.3 Million per Year
e Passengers? year
'% . Lowest Design Speed within | MPH 30 mph 50 mph 50 mph 50 mph
E‘_ the Alignment
(o) . Maximum Design Speed MPH 75 mph 100 mph 100 mph 100 mph
along the Alignment
. Average Operating Speed MPH Amtrak Acela Amtrak Acela Amtrak Acela Amtrak Acela
(southbound/northbound) 35/34 mph 54/56 mph 63/66 mph 65/68 mph
Amtrak Regional Amtrak Regional Amtrak Regional Amtrak Regional
34/34 mph 50/52 mph 57/63 mph 59/65 mph
MARC MARC MARC MARC
34/34 mph 44/52 mph 49/57 mph 49/57 mph
. Operational Flexibility and High Medium | Low — only two tracks High — four tracks in High — four tracks in High — four tracks in
Reliability Low in common bore individual bores and individual bores and individual bores and

the ability to platform
at West Baltimore
from two different
tunnel tracks

the ability to platform
at West Baltimore
from two different
tunnel tracks

the ability to platform
at West Baltimore
from two different
tunnel tracks

12040 Projected ridership, 2015 dollars

December 2015
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
8. Meets Projected Year 2040 Yes/No No — two tracks does Yes Yes Yes
Level of Service for not accommodate
Amtrak/ MARC/ Freight projected level of
service; does not
accommodate double-
stack freight
9. Length of Alignment Miles 3.5 Miles 3.66 Miles 3.66 Miles 3.83 Miles
between Baltimore Penn
Station and Gwynns Falls
Bridge
10. Length of Tunnel Miles 1.42 Miles 1.91 Miles 2.03 Miles 2.23 Miles
11. Steepest Vertical Grade % Grade 1.3% 2.0% 2.0% 2.0%
12. Ability to Meet Current High Medium | Low (P) Low (F) High (P) Medium (F) High (P) Medium (F) High (P) Medium (F)
o Project Design Criteria: Low Two tracks in a single Four tracks in Four tracks in Four tracks in
s Passenger (P) and Freight bore; does not individual bores; individual bores; individual bores;
2 (F) accommodate double- | accommodates accommodates accommodates
'gﬁ stack freight double-stack freight, double-stack freight, double-stack freight,
w steep grades for steep grades for steep grades for
freight freight freight
13. Depth of Tunnel Average 15 foot average depth | 130 foot average depth | 130 foot average depth | 140 foot average depth
Depth in Feet
14. Extent of Major Utility Minor None Major — Relocations in | Severe — Relocations Major - Relocations in
Relocations Moderate the general vicinity of extend significant the general vicinity of
Major tunnel portals distances outside of tunnel portals
Severe tunnel portal areas
15. Estimated Number of On- # Spaces 0 0 150 40
c Street Parking Spaces Lost
'% 16. Requires Reconstruction of | Yes/No No No Yes Yes
‘g West Baltimore MARC
by Station
§ 17. West Baltimore MARC Yes/No Yes Yes Yes Yes
[

December 2015
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
18. Allows for High-Level Yes/No No No Yes Yes
Platforms for West
Baltimore MARC Station
between Franklin and
Mulberry Streets
+ | 19. Capital Cost Estimate YOE S S0 $ 3.7 Billion $ 4.0 Billion $ 4.2 Billion
o
o
20. Impacts to Existing Amtrak | Minor Minor — Scheduled Minor — Most work Moderate — Most work | Moderate — Most work
Operations during Moderate maintenance would would be performed would be performed would be performed
Construction/ Major Severe | continue during off- without affecting NEC | without affecting NEC | without affecting NEC
Rehabilitation peak; emergency operations; only final operations; numerous | operations; numerous
repairs could cause cutover would cause track shifts and track shifts and
significant delays. minor impacts. temporary cutovers temporary cutovers
Frequency and would cause moderate | would cause moderate
magnitude of repairs impacts. impacts.
expected to increase
with time.
S 21. Impacts to Existing MARC Minor Minor — Scheduled Minor — Most work Moderate — Most work | Moderate — Most work
s Operations During Moderate maintenance would would be performed would be performed would be performed
g Construction/ Severe continue during off- without affecting NEC | without affecting NEC | without affecting NEC
§ Rehabilitation peak; emergency operations; only final operations; numerous | operations; numerous
O repairs could cause cutover would cause track shifts and track shifts and
significant delays. minor impacts. temporary cutovers temporary cutovers
Frequency and would cause moderate | would cause moderate
magnitude of repairs impacts. impacts.
expected to increase
with time.
22. Impacts to Existing LRT Minor None — Construction Minor — Adequate Minor — Adequate Minor — Adequate
Operations During Moderate would be contained ground cover between | ground cover between | ground cover between
Construction/ Severe within existing tunnel. | proposed tunnel and proposed tunnel and proposed tunnel and

Rehabilitation

LRT track for minimally
disruptive tunneling.

LRT track for minimally
disruptive tunneling.

LRT track for minimally
disruptive tunneling.
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C

23. Impacts to Existing NEC Minor Minor — Scheduled Minor — Most work Minor — Most work Minor — Most work
Freight Rail Operations Moderate maintenance would would be performed would be performed would be performed
During Construction/ Severe continue during off without affecting without affecting without affecting
Rehabilitation peak; emergency freight operations; freight operations; freight operations;

repairs could cause only final cutover freight trains could be | freight trains could be
significant delays. would cause minor scheduled around the | scheduled around the
Frequency and impacts. numerous track shifts numerous track shifts
magnitude of repairs and temporary and temporary
expected to increase cutovers. cutovers.

with time.

24. Temporary Community High Medium | None Low — The portal Medium — Portal Medium — Portal
Impacts During Low construction area is construction would construction would
Construction mostly located in impact residential and | impact residential and

either existing Amtrak | industrial areas east of | industrial areas west of
ROW or industrial the existing NEC. the existing NEC.
property.

25. Surface Right-of-Way Acres Residential: O Acres Residential: 0 Acres Residential: 1.9 Acres Residential: 0.9 Acres
Acreage Required, by land Commercial: 0 Acres Commercial: < 0.1 Commercial: 3.1 Acres | Commercial: 1.7 Acres
use type? Industrial: 0 Acres Acres Industrial: 5.1 Acres Industrial: 6.2 Acres

Other: 0 Acres Industrial: 2.5 Acres Other: 7.0 Acres Other: 7.1 Acres
E Total: 0 Acres Other: 5.3 Acres Total: 17.1 Acres Total: 15.9 Acres
g Total: 7.8 Acres
X | 26. Surface Acreage of Acres 0 Acres 1.4 Acres 4.0 Acres 5.4 Acres
';“ Roadway LOD
% | 27. Estimated Surface Parcels | # of Parcels 0 10 100 40
£ Impacted
-,;’—: 28. Area of Excavation Acres 0 Acres 10.2 Acres 14.9 Acres 17.1 Acres
(including open cut)
29. Area of Permanent Open Acres 0 Acres 5.6 Acres 12.5 Acres 12.9 Acres

2 Does not include existing Amtrak ROW. Includes temporary and permanent
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
30. Estimated Residential # Displaced 0 0 48 24
Building Displacements
31. Estimated Business # Displaced 0 2 9 10
Displacements
32. Estimated Community # Displaced 0 0 5 1
Facility Displacements?
33. Estimated Residential # of Parcels 0 <5 15 <5
Properties Impacted, but
Residence Not Displaced*
34. Estimated Non-Residential | # of Parcels 0 <5 10 10
Properties Impacted with
8 No Displacement?®
§ 35. Right-of-Way Impacts Acres 0 Acres 5.8 Acres 15.1 Acres 13.9 Acres
g within Minority Population
'i Areas
‘£ | 36. Right-of-Way Impacts Acres 0 Acres 0.9 Acres 2.4 Acres 5.0 Acres
:E, within Low Income
g Population Areas
O | 37. Impacts to Baltimore City’s | Minor None — Compatible None — Compatible Moderate — Excavation | Moderate — Excavation
West Baltimore MARC Moderate with West Baltimore with West Baltimore would impact portions | would impact portions
Station Master Plan Severe MARC Station Master MARC Station Master of industrial land of industrial land
Plan Plan proposed for proposed for
redevelopment. MARC | redevelopment. MARC
Station could remain Station could remain
between Franklin and between Franklin and
Mulberry Streets. Mulberry Streets.
38. Parks Potentially Impacted | # of Parks 0 0 1 — Lafayette and 0
Payson Park
39. Estimated Area of Parkland | Acres 0 Acres 0 Acres < 0.1 Acres 0 Acres

Impacted

3 Includes schools, churches, community centers, libraries, hospitals, police and fire stations
4 Permanent or temporary impacts to property
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C

40. Adverse Effects for Historic | Number of 0 6 (6 contributing 8 (87 contributing 10 (132 contributing

Properties Properties historic elements historic elements historic elements
(Number of impacted) impacted) impacted)
Contributing
Elements)

41. Area of Surface Acres 0 Acres 12.0 Acres — Monroe- 25.3 Acres — 20.3 Acres — Baltimore
© disturbance within Historic Riggs, Baltimore & Edmondson Avenue, & Potomac Railroad,
2 District Potomac Railroad, and | Baltimore & Potomac Edmondson Avenue,
3 Midtown-Edmondson Railroad, Greater Greater Rosemont,

Historic Districts Rosemont, Midtown- Midtown-Edmondson,
Edmondson, and and Monroe-Riggs
Monroe-Riggs Historic | Historic Districts
District
42. Known Archaeological # of Sites 0 0 0 0
Resource Sites Impacted
" 43. Stream Impacts Linear Feet 0 Feet 0 Feet 0 Feet 0 Feet
g 44. Wetland Impacts Acres 0 Acres 0 Acres 0 Acres 0 Acres
§ 45, Estimated Street Trees # of Trees 0 0 2 1
e« Impacted
g 46. Forested Land Impacted Acres 0 Acres 1.5 Acres 2.5 Acres 3.7 Acres
§ 47. 100-Year Flood Plain Acres 0 Acres 3.5 Acres 3.5 Acres 3.5 Acres
Impact

48. Use of Section 4(f) Number of 0 5 11 10
= Properties Properties
§ 49. Hazardous Materials Sites | # of Low, N/A 57 Low, 29 Med, 6 71 Low, 37 Med, 6 92 Low, 52 Medium, 9
g Identified Medium, and High (92 Total) High (114 Total) High (153 Total)

o High Priority

E Sites (and

o Total #)

% 50. Estimated Number of # of Buildings, | 0 Severe 0 Severe 175 Severe 111 Severe

© Buildings with Potential Moderate or 0 Moderate 254 Moderate 1,078 Moderate 979 Moderate
Noise Impacts Severe
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
51. Estimated Number of Sites | # of Sites 24 69 138 92
with Potential Vibration
Impacts
52. Permanent Negative Visual | Low None Medium —would High — would construct | High —would construct
Impacts Medium construct new south new south tunnel new south tunnel
High tunnel portal and portal, portal portal, portal
portal ventilation plant | ventilation plant, and ventilation plant, and
in primarily industrial new tracks in new tracks in
area and construct an residential area and residential area and
intermediate construct a new construct a new
ventilation plant in intermediate intermediate
Reservoir Hill ventilation plant in ventilation plant in
residential area Reservoir Hill Reservoir Hill
residential area residential area
December 2015 ES-12
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The majority of the Alternative 3A, 3B, and 3C alignments would be bored approximately 100 feet below the
existing surface. As a result, surface land use impacts would be minimized and restricted to primarily portal and
ventilation plant area locations. No housing displacements would occur under Alternative 3A. Alternative 3B
would potentially displace 48 housing units as a result of south portal construction. These potentially displaced
housing units are located in the Bridgeview/Greenlawn and Midtown-Edmondson neighborhoods. Alternative
3C would potentially displace 24 housing units as a result of south portal construction. These potential housing
unit displacements are located west of the existing tracks, clustered in the Rosemont Homeowners/Tenants
neighborhood. Property acquisition activities, including relocations, would be performed in accordance with the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (Uniform Act) and all applicable
state laws. Two business displacements would occur under Alternative 3A, nine under Alternative 3B, and 10
under Alternative 3C.

The location of the intermediate ventilation plant location is proposed at the south side of the intersection of
Brookfield Avenue and Whitelock Street avoiding existing residences. The parcel is currently owned by the City
of Baltimore and used by the Reservoir Hill neighborhood as a community garden. The parcel is currently zoned
as Neighborhood Business District/Community Business District and would be converted to a transportation use
under Alternatives 3A, 3B, and 3C.

b. Environmental Justice

In 2013, the total population of the Study Area by Census Block Group was 65,762 people. Eighty-seven (87.2)
percent identified as minorities, which was higher than the Baltimore City average of 72.0 percent. Of the 26,358
households for which income was calculated in the Study Area, 8,812 households (33.4 percent) had income at
or below the federal poverty level, which indicates low-income for the purposes of this study. The Study Area
Census Block Groups contained a percentage of low-income households that was substantially higher (33.4
percent) than the Baltimore City average of 22.0 percent.

The U.S. Department of Transportation has defined a “disproportionately high and adverse effect” on minority
and low-income populations as an adverse effect that:

e |s predominantly borne by a minority population and/or a low-income population; or

e Wil be suffered by the minority population and/or low-income population and is appreciably more
severe or greater in magnitude than the adverse effect that will be suffered by the non-minority
population and/or non- low-income population.

As a tool for evaluating the proportionality of impacts and benefits, this analysis identifies “EJ populations”
within the Study Area. An “EJ population” is defined to include any Census Block Group in which the minority or
low-income population meets either of the following thresholds:

e The minority or low-income population in the Census Block Group exceeds 50 percent, or

e The percentage of a low-income population in the affected area is “meaningfully greater” than the
percentage of low-income people in the general population.

To determine whether impacts would be disproportionately high and adverse to identified EJ populations, the
analysis identifies the potential for adverse effects on human health and safety and environmental resources in
the Study Area described in this DEIS. Those impacts by alternative, geographic areas and type of impacts are
identified and determined whether they occur to EJ populations. When impacts to EJ populations are identified,
the impacts experienced by the affected population are compared to those experienced by others residing in
the entire project boundary. A disproportionately high and adverse effect on minority and low-income
population is defined as an impact that:
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e Would be predominately borne by a minority and/or low-income populations in an EJ population, or

e Would be appreciably more severe or greater in magnitude than the adverse effect to the non-
minority or non-low-income population in the affected area.

The DEIS compares the impacts of the Build Alternatives to the No Build and to each other. Alternative 3A has
no high and adverse impacts, whereas Alternative 3B and Alternative 3C have high and adverse impacts in the
following areas: property acquisition; housing displacement; land use/zoning; visual quality; community
facilities; and noise.

Measures that would mitigate the severity of potential effects to less than high and adverse impacts would
include efforts to relocate impacted residents and community facilities within the same community and provide
fair compensation and relocation assistance.

C. Transportation

Transportation infrastructure in the Study Area includes the NEC, MARC commuter rail service, MTA Light Rail
and Metro Subway services, a roadway network, and local bus service. While the Project could create short-term
impacts to the operation of existing streets, long-term impacts are minimal.

Alternatives 3B and 3C would require reconstruction of the West Baltimore MARC Station in order to align with
the new trackway. The reconstructed MARC Station would remain in the same location between Franklin and
Mulberry Streets and adjacent to existing parking facilities. Rail services would be maintained during
construction of any of the three Build Alternatives.

d. Neighborhoods and Community Facilities

The Study Area neighborhoods reflect the typical character of older, established urban areas, with historic
architecture, highly trafficked pedestrian spaces, busy thoroughfares, and quieter residential roads. The
neighborhoods are primarily residential, composed mainly of single-family attached rowhomes and several
garden apartment complexes. The Study Area features a variety of commercial and industrial businesses, such
as convenience stores, bar/restaurants, clothing retail, and automotive care, located along the main
thoroughfares of North Avenue and Pennsylvania Avenue. The Study Area contains a wide range of community
facilities and public services that are locally oriented and serve the region, including churches and other places
of worship, cemeteries, schools, libraries, and parks.

Under Alternative 3A, no community facilities would be displaced. Under Alternative 3B, five churches would be
displaced, one park would require a partial acquisition, and one school would experience temporary impacts
due to construction. Alternative 3C in the south portal area would require displacing one community facility, the
Charles R. Thomas Fire Station at 2249 Edmondson Avenue. The Alternative 3C displacements would be
clustered near the intersection of Lauretta Avenue and North Bentalou Street in the Rosemont neighborhood.

2. Cultural Resources

Determination of impacts to cultural resources includes definition of an Area of Potential Effects (APE) which is
the geographic area within which the project may directly or indirectly alter the character or use of historic
properties.

a. Historic Architecture

Eighteen historic properties were identified within the APE. Project effects were determined by applying the
Section 106 criteria of adverse effect (36 CFR 800.5). The effects assessment concluded that Alternatives 3A, 3B,
and 3C would have adverse effects on historic properties. Alternative 3A would have an adverse effect on six
historic properties; Alternative 3B would have an adverse effect on eight properties; and Alternative 3C would
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have an adverse effect on 10 historic properties. FRA has received concurrence from the State Historic
Preservation Officer (SHPO) on the effects determination on November 20, 2015

b. Archaeology

The archaeological assessment of the Study Area consisted of the background research on the history of the
area, and on previously identified archaeological sites (within a one-mile radius). Given the severity and extent
of past disturbance, most of the land within the study corridors is considered to have a low probability for
containing any intact prehistoric archaeological resources. However, extensive areas of historic fill exist within
the study corridors. Under certain circumstances, land filling has been instrumental in the protection of historic
archaeological deposits. Therefore, the potential for both pre- and post-contact archaeological sites still exists.
After the selection of a Preferred Alternative, more detailed archaeological impact studies will proceed in
coordination with the SHPO and consulting parties.

3. Section 4(f) Properties

Section 4(f) of the U.S. Department of Transportation Act of 1966 (49 USC 303(c)) is a federal law that protects
publicly-owned parks, recreation areas, wildlife and/or waterfow! refuges, or any significant historic sites,
whether privately or publicly owned. Fifteen historic properties and public parks eligible for Section 4(f)
protection would be potentially impacted by one or more of the Build alternatives.

According to federal law, FRA may only approve use of a public park or historic property if there is no prudent
and feasible alternative and the project includes all possible planning to minimize harm to the resource. FRA
may determine that a project has a de minimis impact on a Section 4(f) property if the project will have no
adverse impact on the resource and the agency with jurisdiction over the park or the State Historic Preservation
Officer concurs after consulting with interested parties.

Alternative 3A would result in potential use of five Section 4(f) properties. Construction of the south portal
approach for Alternative 3A would require demolition of three historic buildings that have been identified as
contributing elements to the Midtown Edmondson historic district. The harm to the historic site would alter
historic characteristics in a manner that would diminish historic integrity, and thus meets the criteria of adverse
effect per 36 CFR 800.5.

Alternative 3B would result in potential use of 11 properties qualifying for Section 4(f). Construction of the south
portal approach for Alternative 3B would require demolition of 82 historic buildings or other contributing
elements to the Midtown Edmondson Historic District. Construction of the south portal approach for Alternative
3B would require demolition of five historic buildings or other contributing elements to the Greater Rosemont
Historic District.

Alternative 3C would result in potential use of 10 Section 4(f) properties. Alternative 3C would result in
demolition of seven historic buildings or other contributing elements to the Midtown Edmondson Historic
District, 31 historic buildings or other contributing elements to the Greater Rosemont Historic District, and 28
historic buildings or other elements contributing to the Edmondson Avenue Historic District.

4, Natural Resources

Natural resources in the Study Area were preliminarily identified based on a review of existing scientific
literature, watershed reports, GIS databases, and mapping. Identified resources include soils; topography,
geology, aquifers, and groundwater; water resources; floodplains and flood hazard areas; coastal zones; wildlife
habitat; threatened and endangered species; and hazardous materials.

a. Streams and Wetlands

No streams of wetlands would be affected by the Alternatives 3A, 3B, or 3C.
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b. Floodplains

Alternative 3A would impact approximately 3.5 acres of the Jones Falls floodplain, and Alternatives 3B and 3C
would each impact approximately 3.5 acres. None of the alignments would impact the floodplain of the Gwynns
Falls.

c. Wildlife

The project would have minor impacts on wildlife and their habitat, since most of the project will take place
underground and ventilation plants will primarily impact urban areas with little habitat value.

d. Threatened and Endangered Species
No state or federally listed threatened or endangered species are known to exist within the Study Area.
e. Street Trees

Street trees within Alternatives 3A, 3B, and 3C, are only likely to be affected in areas where ventilation plants
are proposed or due to cut-and-cover construction impacts near the tunnel portals. Street tree impacts are
anticipated to be zero, two, and one for Alternatives 3A, 3B, and 3C, respectively.

5. Hazardous Materials

There are 92 hazardous material sites within the Study Area of Alternative 3A, including residences, dry
cleaners/laundromats, schools, automotive maintenance facilities, fire stations, community resource centers,
gas stations, industrial properties, and railway yards. Alternative 3B has 114 hazardous material sites, and
Alternative 3C has 153 hazardous material sites.

6. Solid Waste

Alternative 3A, 3B, and 3C have the potential to generate large quantities of material from street and sidewalk
demolition, building demolition, and excavated soil and rock. Between the re-use of some earthen material as
fill and current land fill capacity, the disposal of generated solid waste by the project should be manageable.
Thus, no substantial harmful impacts on the solid waste system would occur as a result of the solid waste created
by any of the Build Alternatives.

7. Air Quality

The B&P Tunnel Project is located in Baltimore City, Maryland, which is presently designated by the
Environmental Protection Agency (EPA) as a moderate nonattainment area for eight-hour ozone and a
maintenance area for carbon monoxide (CO) and particulate matter (PM) equal to or less than 2.5 micrometers
in diameter (fine particulates or PM;s).

As shown, the proposed Project would not have any effects on operational emissions due to no projected
increase in diesel freight train operations and no significant air emissions generated by trains propelled by
electric locomotives. For tunnel ventilation, the expected increases in emissions with the project are well within
the prescribed values. For NO,, the pollutant of most concern, the net change in emissions is also well within the
applicable stationary source Prevention of Significant Deterioration threshold. Based upon these results, it is
unlikely that emissions associated with the ventilation plants for the project will cause, nor substantially
contribute to, a violation of air quality standards. Construction emissions stem from dust generated from earth
moving activities and gaseous emissions generated from diesel-powered equipment at the project site.
Emissions produced during construction activities will be temporary in nature and will not result in a long-term
impacts to local air quality.
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8. Noise

Project noise impacts are assessed based on land use categories and sensitivity to noise from transit sources
under FTA’s guidance manual, Transit Noise and Vibration Impact Assessment. The FTA noise criteria are
delineated into two categories: moderate and severe impact. The moderate threshold defines areas where the
change in noise is noticeable but may not be sufficient to cause a strong, adverse community reaction. The
severe impact threshold defines the noise limits above which a significant percentage of the population would
be highly annoyed by new noise. The level of impact at any specific site is established by comparing the predicted
future Project noise level at the site to the existing noise level at the site. Project noise impacts are expected
from future operations and from construction.

In terms of operations, noise levels in the immediate vicinity of the ventilation plant buildings would be affected
by operation of the ventilation fans. Fans would only operate when NO,; levels in the tunnel exceed a set
threshold or during emergencies when smoke is present. Because of the unpredictable nature of this activity, it
is not possible to predict how many hours per day, on average, the fans would operate.

For Alternative 3A, for both the construction and operating phases, 254 buildings would be subject to a moderate
impact, while none would have a severe impact. For Alternative 3B, 1,078 buildings would have moderate
impacts and 175 would have severe impacts. For Alternative 3C, 979 buildings would have moderate impacts
and 111 would have severe impacts.

Mitigation during construction would include noise barriers, relocation of noise generating activities, time of day
work restrictions, and use of best available control technologies. Ventilation plants would be designed to meet
noise limits established in the Noise Regulations of the Health Code of Baltimore City (Baltimore City Department
of Legislative Reference, 2013).

9. Vibration

Background levels refer to ambient ground vibrations not related to any specific transportation source (e.g.
naturally occurring ground vibration). This background vibration level is assumed to be fairly constant from site
to site. Background vibration levels in the vicinity of the project alternatives are dominated by local traffic, while
background vibration levels in the vicinity of the existing B&P Tunnel are dominated by current rail operations.

Modeled impacts due to ground-borne vibration from train passbys are predicted to exceed the FTA frequent
impact criterion for residential impacts are 69, 138, and 92 for Alternatives 3A, 3B, and 3C, respectively.

10. Construction Impacts

Construction of the tunnels for Alternative 3A, 3B, or 3C would primarily involve horizontal mining with a tunnel
boring machine. The outside approaches, sloping down to the portals, would be built with a combination of
trench cutting and cut-and-cover construction techniques.

Cut-and-cover construction requires removal of everything on the surface above the planned tunnel, excavating
a deep and wide trench in which the tunnel structure is constructed, and restoring the ground cover. Horizontal
excavation by mining involves boring at a portal where the alighment would transition from surface to
underground and excavating horizontally; surface disturbance would only occur at the approaches to the portals
on either end of the tunnel and for ancillary structures like emergency exits. Ancillary structures, such as
ventilation shafts or emergency egress, could be mined in a combination of mechanical excavation and
controlled blasting.

Construction impacts associated with construction of Alternative 3A, 3B, or 3C would include localized impacts
at the mucking shaft and portal cut-and-cover locations; emissions and dust from construction vehicles; blasting
noise and vibration near tunnel portal and ventilation shaft locations; temporary interruptions to vehicular and
pedestrian traffic and temporary loss of on-street parking; and major utility relocations.
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Measures that can be used to lessen construction noise fall into two general categories: design considerations
and construction staging and/or sequencing of operations. Design considerations could potentially include
erection of temporary walls or earth berms between the noise source and the sensitive receptor, the
identification of haul routes that avoid sensitive receptors to the maximum extent possible, and location of
stationary noise generating equipment at a distance from sensitive receptors. Construction activities can be
planned to avoid prolonged noise generating activities and to minimize construction activities during the most
sensitive time of day or night.

11. Indirect and Cumulative Impacts

Federal agencies are required to also consider the potential for indirect and cumulative effects (ICE) from a
proposed project. The ICE analysis was completed using available information on past, present and foreseeable
future development, as well as readily available data from published plans and studies. The ICE analysis
geographic boundary was developed using the boundaries of environmental resources and socioeconomic units
that would be directly and indirectly impacted by the Project. The temporal boundaries for the ICE analysis
generally extend from approximately 1970 to 2040. Planned improvements and developments within the ICE
analysis area are used to qualitatively analyze potential for indirect and cumulative effects.

a. Indirect Impacts

Alternatives 3A, 3B, and 3C, could potentially result in indirect effects. Each of the Build Alternatives could
increase throughput capacity for freight traffic through the Study Area. Alternatives, 3A, 3B, and 3C, could
indirectly result in changesin land use, population density, or growth rate in the city, but any effects would likely
be relatively minor. Construction of a ventilation plant building in the Reservoir Hill neighborhood under
Alternative 3A, 3B or 3C would permanently preclude future development at the proposed site. Alternative 3A
would have minimal indirect community effects given that it would not result in any residential displacements.
Alternative 3B and 3C could have indirect community impacts resulting from conversion of residential areas in
the Midtown Edmondson and Bridgeview-Greenlawn neighborhoods to transportation use. Alternatives 3A, 3B
and 3C would result in a beneficial indirect effect to transportation because each would result in downstream
improvements to the efficiency of passenger rail service along sections of the NEC north and south of Baltimore
as a result of the removed barrier. Indirect effects could also include changing travel behavior from automobile,
air travel, and bus to passenger rail.

b. Cumulative Impacts

A review of master plans and planned development projects in the area does not indicate any projects or plans
that would result in impacts or land use changes similar in nature to those resulting from the proposed Build
Alternatives such as residential displacements, community facility and business displacements, historic building
impacts, or conversion of land to transportation use. Therefore, no cumulative land-use impacts are anticipated
from Alternatives 3A, 3B, and 3C.

Alternative 3A would not have any reasonably foreseeable cumulative socioeconomic or environmental justice
impacts. Alternatives 3B and 3C would have community impacts such as displacements, noise, visual impacts,
and loss of street connectivity that is similar in nature to the I-70 highway project.

Any reasonably foreseeable cumulative effects of the Build Alternatives along with planned projects along the
NEC would be beneficial improvements to regional and high-speed rail service. Alternatives 3A, 3B, and 3C would
improve travel times, improve reliability and safety, increase capacity, and allow for more high-speed travel.

G. Agency and Public Coordination

FRA and MDOT have provided opportunities for agencies and the public to stay informed of the B&P Tunnel
Project and provide input into the study, including the alternatives. Agency and public input was received from
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five Interagency Review Meetings, three Public Open Houses, ten community meetings, several individual
community association meetings, the B&P Tunnel Project website, an online comment form, and via e-mail.

All comments received to date have been read, summarized, and responded to in previous deliverables and this
DEIS. The comment period for this DEIS extends through February 5, 2016. Future Project activities providing
additional opportunities for public comment prior to the completion of this project include a public hearing,
public and community meetings, and updates to the project website. Comments received through future
activities will be responded to in the Final Environmental Impact Statement prior to FRA issuing the final decision
for the project in the Record of Decision.
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I. INTRODUCTION

The Federal Railroad Administration (FRA) prepared this Draft Environmental Impact Statement (DEIS) and
Section 4(f) Evaluation in coordination with the Maryland Department of Transportation (MDOT) and in
compliance with the National Environmental Policy Act of 1969 (NEPA) (42 United States Code [USC] Part 4321
et seq.), the Council of Environmental Quality (CEQ) NEPA Regulations (40 Code of Federal Regulations [CFR]
Part 1500-1508), the FRA Procedures for Considering Environmental Impacts (64 Federal Register [FR] Part 28545
[May 26, 1999]), and FRA’s Update to NEPA Implementing Procedures (78 FR Part 2713 [January 14, 2013]). The
Federal Transit Administration (FTA) is involved with the development of the Project through the NEPA process
as a cooperating agency in accordance CEQ regulation 40 CFR Part 1508.5.

The Baltimore and Potomac (B&P) Tunnel Project (“Project”) considers the rehabilitation or replacement of a
1.4-mile long rail tunnel located along the Northeast Corridor (NEC) in Baltimore, Maryland. The B&P Tunnel is
owned by Amtrak and used for Regional and Acela intercity passenger trains, Maryland Area Rail Commuter
(MARC) passenger trains, and Norfolk Southern Railway (NS) freight trains.

Built in 1873, the B&P Tunnel is one of the oldest structures on the NEC. The narrow, single-bored, double-track,
existing B&P Tunnel was constructed out of brick and stone masonry; additional materials were added over time.
The Study Area surrounds the existing 1.4-mile B&P Tunnel in west-central Baltimore City. It includes Amtrak’s
NEC between Baltimore’s Pennsylvania Station (Baltimore Penn Station) to the north and the Gwynns Falls
Bridge to the south, as shown in Figure 2. The extent selected is intended to maximize capture of potential
resources that could directly, or indirectly, be impacted by the B&P Tunnel Project. The Study Area for each
alternative extends 500 feet on either side of the centerline and 500 feet to the northeast and southwest, past
the termini.

NEPA requires the preparation of an Environmental Impact Statement (EIS) for all federal projects or actions that
are likely to have a significant impact on the environment. This DEIS is a tool for FRA and MDOT to make informed
decisions regarding the Project alternatives in accordance with NEPA. The DEIS includes a review of the
alternatives, their ability to meet the needs of the study, and their likely impacts to the social, cultural, and
natural environment. All technical reports and memoranda referenced in the DEIS are available for review on
the Project website at www.bptunnel.com. The comment period for this DEIS ends February 5, 2016.
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Il. PURPOSE AND NEED

A. Project Background

The existing B&P Tunnel is a crucial link in the greater NEC Main Line, which runs through eight states and
Washington, D.C. The NEC is the nation’s most congested rail corridor and one of the highest volume corridors
in the world (Amtrak, 2010a). The NEC came under the control of one owner, Penn Central, in 1969 and under
Amtrak in 1971. Currently, the fully electrified NEC provides a direct connection between Washington, D.C.,,
Baltimore, Philadelphia, New York, and Boston. The NEC moves over 259 million passengers and 14 million car
miles of freight cargo each year (Amtrak, 2010a). It is a shared resource used by Amtrak, eight commuter rail
operators, and four freight railroads.

As shown in Figure 2, the existing B&P Tunnel is located beneath several West Baltimore neighborhoods,
including Bolton Hill, Madison Park, Sandtown-Winchester, and Upton. The tunnel is currently used by MARC,
Amtrak, and NS. Built in 1873, the tunnel is one of the oldest structures on the NEC. It is approximately 7,500
feet (1.4 miles) long and is comprised of three shorter tunnels: the John Street Tunnel, the Wilson Street Tunnel,
and the Gilmor Street Tunnel. The narrow-profile, single-bored, double-track tunnel was originally constructed
out of brick and stone masonry, though repairs have added additional building materials over time.
Electrification was added in the 1930s, and the tunnel was rehabilitated in the 1980s. Continual repairs are
required to maintain the aging structures.

B. Prior Studies - Baltimore’s Railroad Network

Following a July 18, 2001 fire from a CSX train derailment that occurred in the nearby Howard Street Tunnel,
Congress mandated that FRA provide a comprehensive assessment of the region’s complex rail system. In
response to the Congressional mandate, FRA completed two studies, Baltimore’s Railroad Network: Challenges
and Alternatives (FRA, 2005) and Baltimore’s Railway Network: Analysis and Recommendations (FRA and MDOT,
2011). The 2005 report characterized the state of the rail network and the demands placed on it. The study
evaluated the existing B&P Tunnel, as well as other components of Baltimore's rail network, and underscored
the importance of the B&P Tunnel to the NEC. The study also recommended potential actions that could improve
passenger and freight railway capabilities in the Baltimore region, which included replacement of the existing
B&P Tunnel. The 2011 report supplemented the findings of the 2005 report and evaluated passenger and freight
alternative routes through Baltimore. The 2011 report states that “the physical condition of the [existing B&P
Tunnel] requires that it be rebuilt or replaced within the next 10-20 years.” In addition, “the conditions in the
[existing] B&P Tunnel—as well as its criticality to the protection of a reliable passenger service—preclude its
expanded use for most freight and constrain the flow of commerce to and through the Baltimore region” (FRA
and MDOT, 2011).

C. National High-Speed Rail Program Investments

The Passenger Rail Investment and Improvement Act of 2008 (PRIIA) and the American Recovery and
Reinvestment Act of 2009 (ARRA) established guidelines for the development of intercity and high-speed rail
corridors. These two Acts called for a collaborative effort by the federal government, states, railroads, and other
key stakeholders to help transform America’s transportation system through the creation of a national network
of high-speed rail corridors. To achieve this vision, FRA published the High-Speed Rail Strategic Plan in April 2009
(USDOT, 2009) and launched the High Speed Intercity Passenger Rail (HSIPR) Program in June 2009.
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The ARRA and annual appropriations have provided $10.1 billion to date to expand passenger rail access to new
communities and provide Americans with faster and more energy-efficient travel options. This funding has
helped transform travel in America through targeted investments in five key “megaregions” around the country
(Seattle-Portland, San Francisco-Los Angeles, Charlotte-Raleigh-Washington, D.C., Midwest hub, and Northeast
Corridor) that together hold roughly 65 percent of the population and are expected to contain the bulk of future
population growth. Baltimore, Boston, New York, Philadelphia, and Washington, D.C. make up the Northeast
megaregion, which is the densest and most economically productive megaregion in the country. This
megaregion depends on its ability to accommodate frequent business travel among the cities, thus requiring
efficient, reliable, and convenient transportation connections (Amtrak, 2010b).

The HSIPR program is improving the safety, reliability, and accessibility of rail infrastructure for passengers
around the country through renewal of corridor infrastructure and stations. The national program is expected
to:

e 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;

e increase mobility by creating new choices for travelers in addition to flying or driving;
¢ reduce national dependence on oil; and
e foster livable urban and rural communities.

Through the HSIPR program, FRA is investing $950 million to upgrade some of the most heavily used sections of
the NEC. The investments will increase speeds from 135 to 160 mph on critical segments, improve on-time
performance, and add more seats for passengers, enabling one of the nation’s busiest corridors to continue to
set ridership and revenue records. As noted previously, the preliminary engineering and NEPA analysis for the
existing B&P Tunnel is one of the NEC projects funded through the HSIPR program. The B&P Tunnel Project is
critical to existing and future NEC operations because the current tunnel is a bottleneck in the rail corridor, does
not have detour options in or near Baltimore, and is approaching the end of its useful life.

The Baltimore Metropolitan Council and MDOT amended the Fiscal Year 2011 State Transportation
Improvement Program (TIP) list to add federal funds to the 2011-2014 Baltimore Regional Transportation
Board’s (BRTB) TIP for the existing B&P Tunnel Improvement Project (TIP # 92-1101-99). This project is funded
through a High-Speed Intercity Passenger Rail (HSIPR) grant for preliminary engineering and NEPA analysis. The
BRTB approved funding for the study on May 24, 2011 (Resolution #11-26).

D. Purpose of the Project

The purpose of the Project is to address the structural and operational deficiencies of the existing B&P Tunnel
and to accommodate future high-performance intercity passenger rail service goals for the NEC, including:

e To reduce travel time through the B&P Tunnel and along the NEC,

e To accommodate existing and projected travel demand for intercity and commuter passenger services,

e To eliminate impediments to existing and projected operations along the NEC, and

e To provide operational reliability, while accounting for the value of the existing tunnel as an important
element of Baltimore’s rail infrastructure

E. Need for the Project

The need for the Project has been defined as follows:

e The existing B&P Tunnel is more than 140 years old and is approaching the end of its useful life with
regard to its physical condition. While the tunnel currently remains safe for rail transportation, it
requires substantial maintenance and repairs, and it does not meet current design standards. The tunnel
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is considered to be structurally deficient due to its age, the original design, and wear and tear. The tunnel
is also functionally obsolete and unable to meet current and future rail demands due to the combination
of its vertical and horizontal track alignment, i.e. its grades and curves. The low-speed tunnel creates a
bottleneck at a critical point in the NEC, affecting operations of the most heavily traveled rail line in the
United States.

e The existing B&P Tunnel does not provide enough capacity to support existing and projected demands
for regional and commuter passenger service along the NEC.

e The existing B&P Tunnel is not suited for modern high-speed usage due to the current horizontal and
vertical track alignment, which limits passenger train speeds through the tunnel to 30 mph.

e The existing B&P Tunnel is a valuable resource. The disposition of the existing tunnel needs to be
considered in the Project.

1. Physical Condition

The existing B&P Tunnel’s two-track cross-section is horseshoe-shaped with an approximate spring line width of
27 feet and centerline height of about 21 feet. The majority of the existing B&P Tunnel is supported by a multiple
course brick-lined arch and masonry sidewalls. One of the existing B&P Tunnel’s tracks is typically designated
for northbound traffic and the other for southbound traffic. Safety refuge areas (referred to as manholes) are
located in the sidewalls of the tunnel. There is no physical separation of the tracks, which prohibits major
improvements to the existing tunnel while in service due to safety and operational requirements. The existing
track layout causes difficulties for maintenance and repair. Short working windows require multiple
mobilizations for repairs, thus slowing progress and substantially increasing maintenance costs.

Saturated soil beneath the tunnels is causing its aging floor slabs to sink, forcing Amtrak to repeatedly make
repairs (NEC Infrastructure and Operations Advisory Commission, 2013). Also, drainage through the tunnel’s
walls, leakage from existing utility lines, poor drainage of the tunnel’s invert, and insufficient clearance were
noted in a prior study of the tunnel (FRA and MDOT, 2011). Most recently, the Existing B&P Tunnel Visual
Inspection prepared for the B&P Tunnel Project provides a review of the tunnel’s structural integrity, water
infiltration®, drainage system function, railroad components, safety, and security. The inspection was performed
from July 8, 2014 to July 18, 2014 and generally reviewed the NEC from Milepost 96 to Milepost 97.5. It covered
the full lengths of the three tunnel sections, the north and south portals, and the two intermediate day-light
sections between the three tunnels.

The Inspection Report is summarized by tunnel section in the outline below. The report identifies glistening
surfaces and/or wet conditions for all three of the tunnel sections. Leaking water through the tunnel walls can
lead to structural, electrical and mechanical problems. Leaking water could also carry fill material required for
stability from behind the walls; this is a particular problem for horseshoe-shaped tunnels (such as the B&P Tunnel
segments) that rely on fill material outside of the tunnel structure to provide resistance to the compressive
forces transferred from above. These materials and the proper balance of force is necessary for the continued
stability of the tunnel. Once a leak develops and water establishes a flow path, the problem of leaking may
continue to develop over time as water flows through the path of least resistance. The water leakage in all three
tunnels may have detrimental structural effects to the tunnel segments.

In addition, the Wilson Street Tunnel and the John Street Tunnel both have “multiple rows of missing brick”,
indicative of deterioration over time of the tunnels’ masonry and concrete elements.

5 Water infiltration in the existing B&P Tunnel relates to water leaking into the tunnel. This water can carry fine deposits and can leave
voids behind the tunnel’s liner and under slabs. The water infiltration also has the potential to prematurely age sump pumps and increase
maintenance requirements and costs.

December 2015 6



Draft Environmental Impact Statement and Section 4(f) Evaluation BaPRdicr

a. Gilmor Street Tunnel

Of the three tunnel sections, the Gilmor Street Tunnel is currently in the best physical condition. However, issues
with this tunnel include sections of brick and mortar loss. Other problems include:

e transverse (crossways) cracks,
e spalls (chips/fragments) in the bench wall (elevated walkway used by maintenance personnel),

e shallow delaminations (divisions of thin layers) in the gunite (proprietary name of an early form of
shotcrete that is a mix of Portland cement and sand) coating, and

e glistening surfaces due to moisture, which may indicate the possibility of water flow that could lead to
structural, mechanical, or electrical problems in the tunnel.

b. Wilson Street Tunnel

Of the three tunnel sections, Wilson Street Tunnel is currently in the poorest physical condition. The majority of
the tunnel is wet and actively leaking. Many of the leaks come from behind the tunnel’s liner and produce
efflorescence (crystalline deposits). Other problems include:

e spallsin the bench wall,

e shallow delaminations in the gunite coating,

e inflow of water from the invert (floor),

e large amount of debris in invert,

e brick debris on top of duct bench,

e deteriorating manholes, and

e multiple rows of missing brick over extended lengths.

c. John Street Tunnel

The leakage and moisture conditions in the Wilson Street Tunnel continue into the John Street Tunnel, but are
not present over its entire length. Most of the leakage has pooled in the invert where the drainage system is
clogged. Other problems include:

e spallsin the bench wall,

e deteriorating manholes,

e thick efflorescence,

e multiple rows of missing brick, and
e missing mortar.

2. Existing Track Alignment

The existing B&P Tunnel’s grades and horizontal alignment limit train speeds, increase travel time, and impact
the NEC's ability to support high-speed rail systems. A railroad’s efficiency is dependent on its vertical and
horizontal alignment, i.e. its grades and curves. Steep grades and the presence of curvature result in additional
resistance by increasing friction between the wheels and the rail. The NEC’s curvature, especially near
Winchester Street (where the existing B&P Tunnel turns sharply at the entrance of the Gilmor Street Tunnel),
prohibits high-speed service.

According to Baltimore’s Railroad Network: Challenges and Alternatives (FRA, 2005), the NEC has “very difficult
tunnel alignments” and “especially noteworthy are the restrictions imposed by the [existing] B&P Tunnel” for
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the roughly two miles between Mileposts 95.9 and 97.7. Table 3 shows the maximum allowable speeds on
Amtrak’s NEC through Baltimore in and adjacent to the existing B&P Tunnel.

Table 3: Maximum Allowable Speeds on Amtrak's NEC through Baltimore

Route Sezment Max Speed Max Speed
& Passenger Service Freight Service
Unlc?n Tunnels, north of Baltimore Penn 45 mph 30 mph
Station
Existing I?&P Tunnel, south of Baltimore 30 mph 20 mph
Penn Station
South of existing B&P Tunnel to Baltimore
Washington International (BWI) Rail Station 110 mph >0 mph or less

Note: These maximum allowable speeds are general guidelines, always subject to site- and time-specific considerations.
Source: Baltimore’s Railroad Network: Analysis and Recommendations, Table 2-7 (FRA and MDOT, 2011).

The table shows that the maximum allowable speed for Amtrak trains in the existing B&P Tunnel is 30 mph for
passenger service and 20 mph for freight service. All trains must slow down in order to stop at Baltimore Penn
Station. Trains traveling from the north must slow down to pass through the B&P Tunnel before gaining speed
south of the B&P Tunnel (up to 110 mph for passenger services).

Southbound trains entering the existing B&P Tunnel slow for a sharp (8 degree) curve then ascend on a mile-
long 1.34 percent grade, the steepest grade on the NEC between Philadelphia and Washington, D.C. Figure 3
shows the elevation changes along the NEC. The elevation of the existing B&P Tunnel ranges from 150 feet above
mean sea level to 70 feet above mean sea level. (FRA and MDOT, 2011).

Additionally, the approach section to the tunnel at the West Baltimore MARC Station is located on a curve
(referred to as Curve 381) that limits train speeds to 55 mph. In addition to limiting the speed along the NEC at
this location, Curve 381 also prohibits equal level alighment between the boarding platforms of the station and
the MARC trains, resulting in a physical gap between the two. As such, the MARC Station is not accessible
pursuant to the Americans with Disabilities Act (ADA) requirements. The need to provide ADA compliant facilities
at the West Baltimore MARC Station has been the subject of previous planning studies conducted by MTA.

3. Bottleneck in NEC Operations

The NEC is the most heavily traveled rail corridor in the United States (NEC Master Plan Working Group, 2010).
The NEC traverses eight northeast states and Washington, D.C. It is shared by eight commuter railroads and
three freight railroads. It connects the five major metropolitan areas of Washington, D.C., Baltimore,
Philadelphia, New York, and Boston. According to the NEC Infrastructure Master Plan (Amtrak, 2010a), this rail
network is a centerpiece of the transportation infrastructure that contributes to the economic vitality of the
Northeast region. By linking all the major northeastern cities, it moves more than 259 million passengers and 14
million car-miles of freight per year (Amtrak, 2010a).
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Figure 3: Elevation Changes along the NEC
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Source: Baltimore’s Railroad Network: Analysis and Recommendations, Figure 2-20 (FRA and MDOT, 2011).

Due to the age of the existing B&P Tunnel and the technological advancement of the rail system in the more
than 140 years since it was built, the existing B&P Tunnel limits the functionality of railroads through Baltimore
and along the NEC. The existing B&P Tunnel is “a major chokepoint for intercity, commuter, and freight
operations in the northeast” (Amtrak, 2010a). The tunnel creates a bottleneck in NEC operations due to its
reduced travel speeds. The NEC, which has active use of three and four tracks elsewhere, has only two tracks
through the existing B&P Tunnel, which must accommodate a mixture of regional and commuter passenger
trains and freight service. The following sections review the existing travel times through the Study Area, the
operational needs of the NEC, and the lack of rail connectivity/rerouting options.

a. Existing Travel Time

Travel times through the existing B&P Tunnel are listed in Table 4. Amtrak times are measured between a stop
at Baltimore Penn Station and passing block signals 993/994 (at approximately Milepost 99.2, Gwynns Falls
Bridge) while MARC times are measured between a stop at Baltimore Penn Station and a West Baltimore Station
stop (Milepost 98.5). Trip times through the existing B&P Tunnel range from 5 minutes and 48 seconds to 7
minutes and 16 seconds. As indicated in the table, travel time is longer for northbound trains that stop at
Baltimore Washington International (BWI) Rail Station because they must diverge at the Bridge Interlocking
before entering the existing B&P Tunnel.

Table 4: Current Trip Times Through the Existing B&P Tunnel

Trip Direction MARC Amt.rak . Acela®
Commuter! Regional/Intercity?

Southbound 5 min, 48 sec 6 min, 20 sec 5 min, 52 sec

Northbound (No stop at BWI) N/A 6 min, 5 sec 5 min, 56 sec

Northbound (Stop at BWI) 6 min, 18 sec 7 min, 16 sec 7 min, 1 sec

ITrainset assumed for MARC Commuter trains: HHP-8 locomotive plus 7 MARC Ill cars

2 Trainset assumed for Amtrak Regional/Intercity trains: AEM7 locomotive plus 8 Amfleet cars
3 Trainset assumed for Acela trains: standard Acela trainset

Source: General Orders Timetable (Amtrak, December 2012 and 2014)
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4. Operational Needs of the NEC

Three major providers use the existing B&P Tunnel: Amtrak, MARC, and NS. The providers have documented the
need for improvements along the NEC, particularly in Baltimore City and the area surrounding the existing B&P
Tunnel. The following reports discuss the operational needs of the NEC, including the bottleneck created by the
existing B&P Tunnel:

e Baltimore’s Railroad Network: Challenges and Alternatives (FRA, 2005)

e The Northeast Corridor Infrastructure Master Plan (Amtrak, 2010a)

e A Vision for High-Speed Rail in the Northeast Corridor (Amtrak, 2010b)

e Baltimore’s Railway Network: Analysis and Recommendations (FRA and MDOT, 2011)

e The Amtrak Vision for the NEC (Amtrak, 2012)

e (Critical Infrastructure Needs on the Northeast Corridor (NEC IOAC, 2013)

e MARC Growth and Investment Plan - Update 2013 to 2050 (MTA, 2013)

e Washington Terminal Yard Future Operating Plans (MARC/Amtrak 2020 and 2030 Plans) (LTK
Engineering Services, 2014)

e NECFUTURE (FRA, 2015)

e Baltimore Penn Station Master Plan (Amtrak, 2015)

a. Baltimore’s Railroad Network: Challenges and Alternatives (2005)

FRA and MDOT developed Baltimore’s Railway Network: Challenges and Alternatives (FRA and USDOT, 2005) in
response to the November 2001 request from Congress. The study evaluates the condition and capabilities of
the railroad network's fixed facilities and examines the benefits and costs of various alternatives for reducing
congestion and improving safety and efficiency in the rail operations throughout the larger Baltimore region.
Part 1 of the report characterizes the state of the network and demands placed on it. The study evaluates the
existing B&P Tunnel, among other components of Baltimore's rail network, and emphasizes its importance to
the overall NEC system. The study explains that “the conditions in the [existing] B&P Tunnel — as well as its
criticality to the protection of a reliable passenger service — preclude its expanded use for most freight and
constrain the flow of commerce to and through the Baltimore region.” The study also describes the history of
renovations made to the existing B&P Tunnel as well as its current car plate (i.e. height and width) clearance
restrictions and “difficult geometry,” noting that the “sharp curve at the south portal of the tunnel prevents
southbound trains departing [Baltimore’s Penn Station] from accelerating beyond 30 mph.”

Part 1 of the 2005 study examines the horizontal and vertical track alignment of the existing B&P Tunnel,
explaining that “grade, particularly in combination with curvature, has a major impact on the tractive effort and
horsepower required to move a train of a given tonnage over a line. Collaterally, grades affect the speed,
schedule, and on-time performance of a freight train, and to a lesser degree, a passenger train. Curves, in
themselves, can severely limit train speeds because of the forces they create as trains pass over them, and the
safety, ride quality, maintenance, and cost issues that these forces raise — issues that are worsened in mixed
traffic conditions. For example, allowable superelevations (banking) on curves may differ for passenger and
freight service. Where both services regularly share the same tracks, compromises must be made that may allow
neither service to operate optimally.”

The potential actions that could improve passenger and freight railway capabilities in the Baltimore region are
detailed in Part 2 of the study. Replacement of the existing B&P Tunnel is a stated objective of the study. The
study explains that “the tunnel’s basic geometry was substandard when it was completed [in 1873].” Information
from this study will be considered and incorporated into subsequent stages of the planning process during
development of alternatives.
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b. The Northeast Corridor Infrastructure Master Plan (2010)

The Northeast Corridor Infrastructure Master Plan (Amtrak, 2010a), prepared by Amtrak, provides a regional,
corridor-wide perspective of the NEC Main Line and all its feeder lines. The Master Plan identifies an initial
baseline of infrastructure investment needed to maintain the current NEC system in a state of good repair;
integrates intercity, commuter and freight service plans; and moves the NEC forward to meet the expanded
service, reliability, and trip-time improvements that are envisioned by the Northeast states and the District of
Columbia. The plan identifies the existing B&P Tunnel as one of several major assets along the NEC that are
approaching the ends of their useful lives, and which impede the overall speed, capacity, and reliability of the
NEC Main Line. This plan states that the existing B&P Tunnel is “a major chokepoint for intercity, commuter, and
freight operations in the northeast.”

C. A Vision for High-Speed Rail in the Northeast Corridor (2010)

The need for high-speed rail in the NEC for present and future transportation networks is documented by Amtrak
in A Vision for High-Speed Rail in the Northeast Corridor (Amtrak, 2010b). The report identifies general alignment
constraints, such as dedicated tracks and curvature limits that would be required to implement next-generation
high speed rail service along the NEC. This report includes a graphic from the 2010 NEC Master Plan, identifying
the existing B&P Tunnel as a “previously identified chokepoint” and reiterates that the NEC through Baltimore
exceeded 75 percent utilization capacity in 2008 and will exceed 100 percent by 2030. The report explains that
“Amtrak services must play an expanded role in meeting the corridor’s mobility and economic support needs.
The NEC’s daily use by major commuter rail operations and by numerous freight trains further underscores this
importance. The benefits of the proposed Next-Gen High-Speed Rail system investment would extend beyond
intercity rail passengers to air passengers, rail commuters, and highway drivers who will realize transportation
network capacity gains.”

d. Baltimore’s Railroad Network: Analysis and Recommendations (2011)

Baltimore’s Railway Network: Analysis and Recommendations (FRA and MDOT, 2011) is a feasibility study by FRA
and MDQOT that focused on large-scale, regional rail issues. The study supplements the findings of Baltimore’s
Railroad Network: Challenges and Alternatives (FRA and USDOT, 2005). It focuses on the principal elements of
Baltimore's network of passenger and freight rail lines extending from Perryville—the junction of Amtrak's NEC
with the NS principal route from Harrisburg and points west—to Halethorpe, where CSX Transportation and
Amtrak lines from Washington, D.C. cross. Therefore, this 2011 study includes the existing B&P Tunnel, but
covers a much larger area than the proposed B&P Tunnel Project. In Phase | of the report, a number of passenger
and freight alternative routes through Baltimore are developed and evaluated. Phase Il of the report further
refines the engineering and cost aspects of two preferred alternatives.

The study states that “the conditions in the [existing] B&P Tunnel—as well as its criticality to the protection of a
reliable passenger service—preclude its expanded use for most freight and constrain the flow of commerce to
and through the Baltimore region.” The study explains that “Amtrak’s route through Baltimore is crucial to the
viability of all intercity rail passenger service in the United States.” Specifically, one-fifth of Amtrak’s passenger-
trips and one-third of its total revenues stem from trips making use of at least one of the NEC’s Baltimore tunnels.
Most of these trips depend on both the existing B&P Tunnel and the Union Tunnel (FRA and MDOT, 2011).

The study discusses the deteriorating condition of the existing B&P Tunnel and the tunnel’s effects on NEC
operations due to limited travel speeds, capacity, freight loading flexibility, and lack of detour route options.
Track alignment through the existing B&P Tunnel and clearance are discussed in detail in the study. The study
explains that “the physical condition of the tunnel requires that it be rebuilt or replaced within the next 10 to 20
years.”
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e. The Amtrak Vision for the NEC (2012)

The Amtrak Vision for the NEC report provides an update to the Vision for High-Speed Rail in the Northeast
Corridor (Amtrak, 2010b), identifying recent developments in NEC planning and highlighting key findings related
to how Amtrak can translate various strategies and concepts for growth and improvement of the NEC into reality.
The report states that the entire network is often operating at or near capacity and is routinely hampered with
congestion and delays. It recognizes that significant efforts are underway that address rehabilitation needs and
reducing existing congestion. The NEC consists of aging infrastructure that will require extensive repair for safe
and efficient operations at current traffic levels. Significant investments in the existing NEC will help eliminate
key bottlenecks that limit service frequency and negatively affect reliability and performance. This report lists
milestones over the next 30 years, with increases in tunnel and terminal capacity. Improvements to the existing
B&P Tunnel are identified as a key project for trip-time and frequency improvements between Washington, D.C.
and New York.

f. Critical Infrastructure Needs on the Northeast Corridor (2013)

Critical Infrastructure Needs on the Northeast Corridor (NEC IOAC, 2013) was prepared by the NEC Infrastructure
and Operations Advisory Commission. The report was developed through a consensus-based process by the NEC
Commission’s members, which include representatives from the NEC States, USDOT, and Amtrak. This report
recognizes that additional investment is necessary to renew and enhance the NEC as a world-class, high-
performance rail corridor supporting the economic development and international competitiveness of the
region and the nation with job creation, improved reliability of existing services, and a foundation for future
mobility and economic growth. The report notes that the existing B&P Tunnel is one of the oldest structural
assets on the NEC, it “severely” limits train speeds in Baltimore, and identifies it as “a major capacity bottleneck
for both passenger and freight trains.” “Development of the [existing] B&P Tunnel replacement project would
mitigate a chokepoint, eliminate speed restrictions, and enhance freight access to the port of Baltimore” (NEC
IOAC, 2013). The report identifies the B&P Tunnel Project as a necessary project on the NEC, and states that
“while the alignment and design of any new tunnel is yet to be determined, planning will consider options for
supporting higher speed train service and creating separate routes for passenger and freight trains through
Baltimore.” The report also explains that “new tunnels could free the existing tunnels for renewal, ultimately for
additional capacity, and make Amtrak and MARC less susceptible to maintenance-related delays.”

g. MARC Growth and Investment Plan - Update 2013 to 2050 (2013)

MARC Growth and Investment Plan - Update 2013 to 2050 (MTA, 2013) by MTA presents a summary of the
commuter rail program whose service areas include Baltimore and Washington, D.C. and surrounding areas,
with an average of 36,000 daily trips using the Penn, Camden, and Brunswick Lines. The plan identifies ridership
and parking trends, re-aligns agency priorities, updates objectives for MARC service, and summarizes the growth
of the Penn, Camden and Brunswick Lines. While the average annual growth from 2007 to 2012 in ridership for
the Camden Line and Brunswick Lines were 0.5 percent and 1.7 percent, respectively, the Penn Line reported
3.5 percent growth. The Plan states that ridership demand is expected to continue to grow at historical rates.
Challenges identified in the plan include insufficient track capacity on all three lines. In addition, the Plan notes
that MARC's flexibility and ability to expand service is constrained by existing infrastructure and interactions
with other rail operators.

The MARC Growth and Investment Plan also identifies a new station at West Baltimore under the State of Good
Repair long-term plan (2020-2029). The November 2008 West Baltimore Master Plan noted opportunities and
plans for economic growth in the area. The USDOT Ladders of Opportunity Program identified the West
Baltimore MARC Station as one of seven national locations where the USDOT will help foster sustainable
economic development related to planned transportation projects.
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h. Washington Terminal Yard Future Operating Plans (MARC/Amtrak 2020 and 2030
Plans) (2014)

Amtrak and MARC developed the Washington Terminal Yard Future Operating Plans as draft conceptual
Amtrak/MARC operating plans for the 2020 and 2030 time horizons for use in conjunction with the Washington
Union Station (WUS) and Washington Terminal Yard (WTY) Master Plans. Based on this ongoing study, MARC
expects a 3 percent ridership increase per year on the Penn Line, which is the equivalent of an approximately 60
percent ridership increase through 2030 when compounded annually.

i NEC FUTURE (2015)

NEC FUTURE (FRA, 2015) is a comprehensive planning effort to define, evaluate, and prioritize long-term future
investments in the Northeast Corridor (NEC), from Washington, D.C. to Boston. The Federal Railroad
Administration (FRA) launched NEC FUTURE in February 2012 to consider the role of rail passenger service in the
context of current and future transportation demands. Through the NEC FUTURE program, FRA will determine
a long-term vision and investment program for the NEC. The Tier 1 Draft Environmental Impact Statement (Tier
1 Draft EIS) for NEC FUTURE was completed in December 2015 and assesses the broad impacts of investment
programs to improve passenger rail service within the NEC FUTURE Study Area. A Service Development Plan
(SDP) will be prepared based on the selection of the investment program identified through the NEC FUTURE
Tier 1 EIS Process. The SDP will provide the platform for implementation of the program by the federal
government, states, the NEC Infrastructure and Operations Advisory Commission (NEC Commission), and the
NEC railroads.

FRA developed projections for the future passenger train volume through the B&P Tunnel for the year 2040 as
part of the NEC FUTURE program. These projections identified the need for a minimum of four tracks through
Baltimore to serve the future passenger demand along the NEC.

j. Baltimore Penn Station Master Plan (2015)

Amtrak is in the early planning stages of developing a master plan for the future needs at Baltimore Penn Station
(Amtrak, 2015). The plan will outline a series of incremental and phased improvements to the station facility and
select land assets to guide the station into the future. The master plan will build off three studies: the Operations
and Facilities Study, which will assess the long-term operational and facility requirements for Baltimore Penn
Station to meet the growing capacity demands; the State of Good Repair Study; and the Commercial
Development Study. Early coordination between the B&P Tunnel Project team and Baltimore Penn Station
representatives indicate that neither project would impact the other. Planned high level platforms at Baltimore
Penn Station would not have any material effect to the alternatives considered for replacing the B&P Tunnel.

5. System Linkage and Rerouting

There are no practical detours available to route rail traffic around the existing B&P Tunnel for maintenance or
in case of emergencies without rail services experiencing extensive delays. In an emergency or bottleneck
situation, there is no way to route NEC traffic over the CSX, or vice versa. This lack of inoperability came to the
forefront during the Howard Street Tunnel fire, when CSX had to route trains via Cleveland, Ohio (FRA and
MDOT, 2011). Another constraint associated with system linkage is related to the close proximity of the Union
Street Tunnel and its passenger and freight restrictions with substantial elevation changes.

With no practical detour route options for the existing B&P Tunnel, a major maintenance problem in the tunnel
could have a substantial impact to rail operations, since the NEC does not have inherent redundancy at this
location. The existing B&P Tunnel’s two tracks are in the same structural envelope, which means that incidents
that affect service on one track, most likely affect the other track as well, reducing the possibility of single-
tracking around an issue. Single-tracking can be accomplished in some cases if a train can safely pass on the
other track, but since there is no physical separation between the tracks, tunnel repairs typically impact service
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on both tracks. Currently, if the existing B&P Tunnel were closed for major renovations/repairs or an emergency,
passenger train service along the NEC through Baltimore would be stopped.

A three-hour delay and an additional 111.6 miles are added to Norfolk Southern freight trains’ travel time and
route when they must bypass the existing B&P Tunnel (Plate C Clearance) by leaving the main line at Manassas
Junction and traveling to Front Royal in Virginia where they connect to Roanoke, Virginia; Hagerstown, Maryland;
and Harrisburg, Pennsylvania. Use of the Hagerstown route eliminates the expensive and time-consuming need
to exchange high dimension cars in order for a train to be routed through Baltimore.

6. Capacity to Support Existing and Projected Demands

Roughly 50 million people, or one out of every six Americans, live in the NEC region (NEC IOAC, 2013). “It is the
country’s economic powerhouse, generating $1 out of every $5 in gross domestic product....The density that
supports this immense productivity, however, also creates congestion challenges for [the] transportation
network....Every day, over 700,000 people, nearly half of all railroad commuters nationally, travel over portions
of the NEC....Overall, ridership on Amtrak’s NEC services has grown 37 percent since 2000” and the demand for
rail service along the NEC is at record levels (NEC IOAC, 2013). “Contributing factors to this growth include a
relative rebound in population and employment growth in its major urban markets, increasing delays affecting
other major transportation options including highways and air travel, and the reliability and convenience of rail
in serving core-city markets for both intercity and local travel. The NEC, however, cannot continue to
accommodate this rising demand due to infrastructure that is highly constrained and in need of repair” (NEC
IOAC, 2013).

As population increases and dependency on rail transportation grows, the demand for more efficient, better rail
service within the Northeast megaregion is expected to rise. This will increase the service demands for the
number of passenger trains for Amtrak and MARC along the NEC and require additional capacity and improved
operations throughout the Project limits.

a. Existing Use
i Commuter and Passenger Rail

As shown in Table 5, 57 MARC trains currently use the existing B&P Tunnel each day. Of those, 17 trains travel
through the tunnel during the four-hour evening peak period. MARC has approximately 4,600 passenger trips
that use the tunnel per day with 1,900 passenger trips using the tunnel during the four-hour evening peak period.

Amtrak has a total of 88 trains that currently use the existing B&P Tunnel per day, made up of 33 Acela Express
trains, 43 Northeast Regional service trains, and 12 long-distance trains. Of those, 18 trains travel through the
tunnel during the four-hour evening peak period. Amtrak has approximately 17,000 passenger trips that use the
tunnel per day, with 3,400 passenger trips using the tunnel during the four-hour evening peak period.

i Freight Rail

Approximately 50 Class 1 and regional freight trains use the NEC each day to serve industries, power plants and
ports in the Northeast and Midwest. This heavy volume of freight traffic reinforces the NEC's role as a vital link
in the national freight network. However, due to capacity, speed, and loading constraints, all rail freight
movements between the northeast and southwest parts of the Port of Baltimore are difficult and costly to
accomplish. Due to clearance limitations in the B&P Tunnel, NS cannot route many types of shipments to the
southwest part of the Port and CSX cannot route many shipments to the northeast part of the Port. This lack of
connectivity and routing flexibility diminishes the Port’s efficiency and attractiveness. The Port is a major
economic player in the Baltimore region and generates $1.5 billion in business revenue annually (Amtrak,
2010a).
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Table 5: NEC Trips through the Existing B&P Tunnel Corridor

Number of Trains Number of Passengers
(2014) (2014)
. . 4-Hour PM . 4-Hour PM
Types of Service Daily Peak Period Daily Peak Period
Intercity 88 18 17,000 3,400
MARC . . 57 17 4,600 1,900
Commuter Rail Service
NS Freight 2 0 N/A N/A
TOTAL 145 35 21,600 5,300

Source: (Amtrak, December 2012 and 2014)

Amtrak has statutory and contractual obligations to permit the continued operation of freight trains. Currently,
NS operates two trains through the existing B&P Tunnel daily for freight purposes, none of which travel through
the tunnel during the four-hour peak evening period, as shown previously in Table 5. Due to the tunnel
clearances, freight usage is limited and most freight on the NEC is routed around the existing B&P Tunnel.

Vertical clearance is a limiting characteristic of the existing B&P Tunnel. The existing vertical clearance of the
B&P Tunnel (“Plate C”) is unable to support passage of larger, newer freight cars (“Plate H”). Table 6 shows the
critical dimensions and examples of associated car types. “Plate” refers to a standard-sized opening of the
tunnel, giving vertical and horizontal clearance of the train.

Table 6: Critical Dimensions and Associated Car Types

Maximum Height | Width at Maximum . P
pats Above the Top of Rail Height Above Top of Rail hklealicaivpesatt e lRIgte
C 15'6” 7°0” Conventional box cars, flats (depending
on load), gondolas, coal hopper cars
H 202" 8'6%” Double-stack container cars, tri-level
auto rack cars, high-cube box cars

The existing B&P Tunnel’s Plate C clearances do not allow sufficient clearance for modern, efficient Plate H
double-stack container cars, tri-level auto carriers, and high-cube box cars (FRA and MDOT, 2011). For clearance
plate C, the maximum height above the top of rail is 15’6” and width at maximum height above top of rail is 7°0”.
Typical car types used with clearance plate C are conventional box cars, flats, gondolas, and coal hopper cars.
None of the north-south traffic lanes through Baltimore can currently accommodate Plate H double stack
container cars and tri-level auto carriers. Therefore, NS cannot service any local shippers south of Baltimore with
the most modern cars. In Washington, D.C., the District Department of Transportation (DDOT) and CSX are
studying the Virginia Avenue Tunnel in order to accommodate Plate H clearances and address another major
bottleneck in the eastern seaboard freight network. Completion of the Virginia Avenue Tunnel project® would

6 please refer to “www.virginiaavenuetunnel.com” for additional information regarding the Virginia Avenue Tunnel project.
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shift greater focus on the existing B&P Tunnel as a freight clearance impediment, and further emphasize the
need to improve the freight clearance at the existing B&P Tunnel.

b. Future Needs

“The aging and congested multimodal transportation network of the Northeast region is facing a crisis. An
expected increase in population, estimated to grow by 30 percent from roughly 50 million residents today to 65
million in 2050, will create additional travel demand and strain an already stressed network that routinely
operates near or at capacity along key segments” (Amtrak, 2012). According to the Baltimore Railroad Network:
Analysis and Recommendations (FRA and MDOT, 2011), the demand for train movements of all types is expected
to increase by 40 percent northeast of Baltimore and 37 percent southwest of Baltimore between 2008 and
2050. By mid-century, a heightened pressure for rail transport would place a huge incremental load on an
antiquated rail network that, if left unchanged, would continue to detract from the speedy, efficient, and
economical movement of passengers and goods along the East Coast (FRA and MDOT, 2011).

i. Commuter and Passenger Rail

Future needs for Amtrak in the NEC are identified in the series of reports and plans covered under Section II.E.4.,
Operational Needs of the NEC.

The average annual growth from 2007 to 2012 for the MARC Penn Line was 3.5 percent, and ridership demand
is expected to continue to grow at historical rates. MARC service is expected to increase substantially both north
and south of Baltimore, with possible extensions to Elkton, Maryland, or Newark, Delaware, in the longer term.
The MARC Growth and Investment Plan Update - 2013 to 2050 identifies challenges related to trains being
crowded at rush hour and states that adding flexibility and expanding service is constrained by infrastructure
(MTA, 2013). MARC expects a three percent future ridership increase per year on the Penn Line, which is the
equivalent of approximately 60 percent ridership increase through 2030 when compounded annually (LTK
Engineering Services, 2014).

The West Baltimore MARC Station Master Plan (Transit-Centered Community Development Strategy) identifies
improvements to the Penn Line and West Baltimore MARC Station that would reduce the amount of time
between trains (Baltimore City and MDOT, 2008). The proposed improvements would allow a decrease from 25-
minute to 15-minute headways during rush hour, from once an hour to once every 30 minutes in non-rush hour
times, and providing late evening and weekend service.

The MTA has been considering the potential to create accessibility, in compliance with the Americans with
Disabilities Act (ADA), to the West Baltimore MARC Station. One method to accomplish this is to relocate the
existing MARC platforms several hundred feet south of the existing West Baltimore MARC Station.

ii.  Freight Rail

According to the Baltimore’s Railroad Network - Challenges and Alternatives report, the freight capacity of the
Baltimore network is not enough to handle the expected freight volumes forecasted for 2050 (FRA, 2005). A 44
percent national increase in freight traffic is projected by 2030 (Amtrak, 2010a).

F. Summary

The Project purpose and need is to address the structural and operational deficiencies of the existing B&P Tunnel
and support future high-speed rail services along the NEC. The Project would improve operations along the NEC,
improve passenger rail services, and support existing and future demands along the NEC. The physical condition
of the existing B&P Tunnel requires that it be rebuilt or replaced within the next 10-20 years (FRA and MDOT,
2011). Not only is the structure over 140 years old, the design of the railway is unable to support higher speed
trains or more passenger and freight capacity. The structural and operational deficiencies result in a transit
bottleneck along the NEC in Baltimore.
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According to the Northeast Corridor Infrastructure Master Plan, the existing B&P Tunnel is important not only
for Baltimore, but also the entire NEC (Amtrak, 2010a). The NEC traverses eight northeast states and
Washington, D.C. It is shared by eight commuter railroads and three freight railroads. It connects the five major
metropolitan areas of Washington, D.C., Baltimore, Philadelphia, New York, and Boston. The existing B&P Tunnel
is a centerpiece of the Baltimore rail network that contributes to the economic vitality of the Northeast region.
The Master Plan identifies the need to maintain the current NEC system in a state of good repair; integrate
intercity, commuter, and freight service plans; and move the NEC forward to meet the expanded service,
reliability, frequency, and trip-time improvements that are envisioned by the Northeast states and the District.
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lll. ALTERNATIVES DEVELOPMENT

This DEIS includes a detailed evaluation of the four remaining alternatives for the B&P Tunnel Project: Alternative
1: No-Build, Alternative 3A, Alternative 3B, and Alternative 3C. These four alternatives were retained through a
comprehensive alternatives development and evaluation process that incorporated input from the public as well
as federal, state, and local government agencies.

The alternative development and evaluation process identified 16 Preliminary Alternatives. These 16
alternatives were evaluated in a Preliminary Screening Analysis and resulted in the elimination of 12 preliminary
alternatives. Alternatives 1, 2, 3, and 11 remained for further studies based on the evaluation of environmental
impacts, public comments, and ability to meet Purpose and Need. This process is documented in the Preliminary
Alternatives Screening Report.

Alternatives 1, 2, 3 and 11 were further refined to address rail service demands and minimize impacts, leading
to the development of three options (A, B, and C) for Alternative 3 and two options (A and B) for Alternative 11.
Alternatives were compared and evaluated, and Alternatives 2 and 11 were eliminated and Alternatives 1, 3A,
3B, and 3C were retained. The evaluation of all the alternatives is documented in the B&P Tunnel Alternatives
Report.

The following sections in this chapter summarizes the alternatives development process from the initial
identification of preliminary alternatives through the elimination of alternatives for details studies. The
Alternatives retained for further study in this DEIS are described in detail in following Chapter IV.

A. Preliminary Alternatives Development and Screening

The initial range of alternatives was identified based on previous studies, including Baltimore’s Railroad Network
Study (FRA, 2005; FRA and MDOT, 2011) and during the preliminary alternatives development phase of the
Project. A total of 16 preliminary alternatives were identified, including Alternative 1: No-Build, Alternative 2:
Restore/Rehabilitate Existing B&P Tunnel, and fourteen new location alternatives. The 14 new location
alternatives included five alternatives based on previous studies (Alternatives 3 through 7), and nine additional
alternatives identified by this Project (Alternatives 8 through 16). Alternative 16 was based on public comments
received at the October 29, 2014 public open house.

FRA considered the following preliminary alternatives:

e Alternative 1: No-Build e Alternative 9: Mosher Street North
e Alternative 2: Restore/Rehabilitate e Alternative 10: Mosher Street South
Existing B&P Tunnel e Alternative 11: Robert Street South
e Alternative 3: Great Circle Passenger Tunnel e Alternative 12: Robert Street North
e Alternative 4: Presstman Street e Alternative 13: Wilson Street—Under Existing Tunnel
e Alternative 5: Route 40 e Alternative 14: North Avenue Bridge
e Alternative 6: Locust Point e Alternative 15: Gilmor Street—
e Alternative 7: Sports Complex Existing Tunnel
e Alternative 8: Wilson Street—Existing Tunnel e Alternative 16: North Avenue Tunnel

(Alternative from Public Input)
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The preliminary alternatives screening process was applied to all of the 16 preliminary alternatives with the
exception of Alternative 1: No-Build and Alternative 2: Restore/Rehabilitate Existing B&P Tunnel. In accordance
with Council on Environmental Quality guidance (40 CFR Part 1502.14(d)), Alternative 1: No-Build was not
screened, as it is the baseline against which the impacts of the Build Alternatives are assessed. Alternative 2 was
not fully evaluated because there was insufficient information at the time on the most appropriate manner of
tunnel restoration and rehabilitation, future uses of the existing tunnel, and whether re-construction of the
tunnel could reasonably accommodate train operations.

Alternatives 3 through 16 were first screened for fatal flaws that clearly rendered the alternative not feasible or
unreasonable. An alternative was considered to have a fatal flaw if it did not meet Purpose and Need, did not
utilize existing infrastructure at Baltimore Penn Station and the Gwynns Falls Bridge, or would result in an
unacceptable engineering issue that could not be reasonably avoided or solved during the early stages of
alternatives development. Alternative 5: Route 40, Alternative 6: Locust Point, Alternative 7: Sports Complex,
Alternative 14: North Avenue Bridge, Alternative 15: Gilmor Street, Alternative 16: North Avenue Tunnel, were
all found to have a fatal flaw.

The eight remaining preliminary alternatives that did not have a fatal flaw were then evaluated using criteria
derived from the Project Purpose and Need, as well as functional needs identified by FRA, MDOT, and Amtrak.
A total of 24 screening criteria within these categories were identified: Engineering, Operational, and
Environmental. These criteria are summarized below.

1. Engineering

e Tunnel Separation: the minimum separation between existing underground structures (especially the
MTA Metro tunnel) and the proposed tunnel should be 30 to 40 feet.

e Tunnel Clearance: alternatives should be able to accommodate Plate H (double stack) clearance for
either twin single-track tunnels or a single double-track tunnel.

e Horizontal Curvature: alternatives should allow for design speed of 40 miles per hour or greater.
e Vertical Grade: the maximum vertical compensated grade should not exceed two percent.

e West Baltimore MARC Station Service: the alternative should be capable of serving the West Baltimore
MARC commuter rail station.

e Track Grade at Baltimore Penn Station: alternatives should not alter existing track alignments at
Baltimore Penn Station.

e Physical Constraints: the alternatives should not impact physical constraints, including MTA Light Rail,
the CSX track under Howard Street, the Jones Falls Bridge, the Jones Falls Expressway and the Howard
Street Bridge.

e Separated Right-of-Way: tunnels should be on physically separate right-of-way (ROW) within a well-
protected perimeter.

2. Operational

e Amtrak and MARC Operations: Amtrak and MARC should be able to maintain the volume and frequency
of trains through Baltimore Penn Station with no significant interruptions.

e Number of Tracks and Throughput Capacity: tunnels should include at least two tracks and a practical
throughput capacity of at least 24 trains per hour per direction during and after construction. This is
equivalent to a theoretical throughput capacity of 30 trains per hour or two-minute headways between
trains.
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Travel Time: tunnels should reduce travel time between the northern and southern project limits.

NEC Operational Reliability: each track should be bi-directional and the tunnel should have universal
interlocking with the NEC mainline (the ability for a train on any track to reach any other track within
the limits of the interlocking).

Movement of Freight: alternative should accommodate movement of freight at current (2015) levels.

3. Environmental

Primary Construction Method: tunnels should be primarily bored, and should require limited cut-and-
cover construction.

Parks: impacts to parks located within the surface disturbance footprint should be avoided or minimized.

Residential Land Uses: impacts to residential land use areas within the surface footprint should be
avoided or minimized.

Existing Bridge over Jones Falls: alternatives should utilize the existing bridge over Jones Falls.

Minority and Low-income Communities: alternatives should avoid or minimize impacts to low-income
and minority populations.

Historic Districts and Structures: effects to historic districts and structures within the surface footprint
should be avoided or minimized.

As a result of this initial screening process, twelve alternatives were eliminated from further study, and four
alternatives, including Alternative 1 and Alternative 2, were retained for further engineering development and
environmental evaluation. This information was presented to the public in December 2014 in the Preliminary
Alternatives Screening Report. The results of this evaluation are shown in Table 7.

Table 7: Preliminary Alternatives Screening Results

Alternative Basis for Elimination or Retention

Eliminated from Study

e Does not meet tunnel separation requirement.

e Amount of cut-and-cover construction would likely
result in more severe environmental impacts relative to
the other alternatives.

e Fatal flaw: Does not utilize existing infrastructure at
Baltimore Penn Station.

e Fatal flaw: Does not utilize existing infrastructure at
Baltimore Penn Station.

e Fatal flaw: Does not utilize existing infrastructure at
Baltimore Penn Station.

e Requires closing the existing tunnel during
construction.

e Fails to avoid a key physical constraint (CSX mainline).

e Likely to have substantial environmental impacts.

e  Conflicts with multiple rail lines at Baltimore Penn
Station.

e Fails to meet NEC reliability criterion that requires two-
track operation and universal interlocking with the
existing NEC mainline.

Alternative 4: Presstman Street

Alternative 5: Route 40

Alternative 6: Locust Point

Alternative 7: Sports Complex

Alternative 8: Wilson Street-
Existing Tunnel

Alternative 9: Mosher Street
North
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Alternative 10: Mosher Street
South

Conflicts with multiple rail lines at Baltimore Penn
Station.

Fails to meet NEC reliability criterion that requires two-
track operation and universal interlocking with the
existing NEC mainline.

Fails to avoid a key physical constraint (CSX mainline).
Likely to have substantial environmental impacts.

Alternative 12: Robert Street
North

Fails to avoid a key physical constraint (MTA Metro rail
line).

Fails to maintain existing passenger operations during
construction.

May have substantial environmental impacts.

Alternative 13: Wilson Street-
Under Existing Tunnel

Fails to avoid a key physical constraint (CSX mainline).
Fails to maintain existing passenger operations during
construction.

May have substantial environmental impacts.

Alternative 14: North Avenue
Bridge

Fails to meet profile grade requirements.
May have substantial environmental impacts.

Alternative 15: Gilmor Street-
Existing Tunnel

Proposed geometry impossible to design or construct.

Alternative 16: North Avenue
Tunnel

Fails to meet profile grade requirements.

Retained for Further

Study

Alternative 1: No-Build

Serves as baseline for comparison to other alternatives

Alternative 2:
Restore/Rehabilitate Existing
Tunnel

Additional information needed to determine the
viability of alternative; in particular, the most
appropriate method of tunnel restoration or
rehabilitation and whether construction could
reasonably accommodate train operations.

Alternative 3: Great Circle
Passenger Tunnel

Does not contain a fatal flaw and meets engineering
and operational criteria.

Alternative 11: Robert Street
South

Does not contain a fatal flaw and meets engineering
and operational criteria.

Based on the Preliminary Alternatives Screening Report (PASR) screening criteria, Alternatives 3 and 11 met
tunnel separation goals, had less conflict with physical constraints, maintained existing Amtrak operations,
maintained at least two tracks and throughput capacity of at least 24 trains per hour in each direction, supported
NEC reliability, and required a potentially less-invasive primary construction method (boring instead of cut-and-
cover). The remaining four alternatives (Alternative 1: No-Build, Alternative 2: Restore/Rehabilitate Existing B&P
Tunnel, Alternative 3: Great Circle Passenger Tunnel, and Alternative 11: Robert Street South) were retained for
further design development and environmental evaluation.

B. Development of Alternatives 1, 2, 3, and 11

Alternatives 1, 2, 3, and 11 carried forward from the Preliminary Alternatives Screening Report underwent
additional, more detailed, preliminary engineering review based on refined design goals, criteria, future rail
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demands, required operational services and safety. Construction methods and potential community impacts
were also taken into consideration during the development of the alternatives and included public and agency
input, as described in Section VII.

1. Alternatives Design Goals

Design development and environmental evaluation were based on refined design goals that considered existing
and future NEC operations, the Baltimore Penn Station Master Plan, and input from agencies and the public.

a. NEC Operations

In the Project Area, NEC operations consist of shared rail service through the B&P Tunnel by Amtrak Northeast
Regional and Acela Express passenger trains; the MARC commuter train between the West Baltimore MARC
Station and Baltimore’s Penn Station; and NS freight. Amtrak NEC service and some MARC Penn Line trains are
powered by overhead electric wires (catenary), while other MARC and freight trains are powered by diesel-
electric locomotives. MTA plans to increase the number of MARC diesel locomotives by 2019.

A total of 145 daily trains traverse the B&P Tunnel with a maximum of 35 trains during the four-hour afternoon
peak period. The majority of trains using the B&P Tunnel are Amtrak trains (61 percent), 38 percent are MARC
trains, and less than 1 percent are NS freight trains. In 2014, an estimated 21,600 people passed through the
tunnel daily, of which 79 percent are Amtrak passengers and 21 percent MARC passengers.

The NEC is included in multiple national efforts including the HSIPR Program (implemented by the 2009 High
Speed Rail Strategic Plan (USDOT, 2009)), 2008 Congressional Mandate for Amtrak to Reduce Travel Time along
the NEC (Public Law 110-432), Amtrak NEC Master Plan (Amtrak, 2010a), and the NEC FUTURE Program (USDOT,
Accessed September 8, 2014). Those efforts are described as follows:

e HSIPR Program
0 Strategic investments in the nation’s transportation network of passenger rail corridors to
connect communities across the country.
O High Speed Rail Strategic Plan (USDOT, 2009).
e 2008 Congressional Mandate for Amtrak to Reduce Travel Time along the NEC
0 Section 212(d) of the PRIIA Public Law 110-432.
O Goals are reduced travel time along the NEC, improved train operations, increased service
capacity, maintenance of rail services, and cost benefits.
e  Amtrak NEC Master Plan (Amtrak, 2010a).
0 Provides the baseline for infrastructure investments needed to maintain the current NEC system
in a state of good repair (SOGR)’.
0 Integrates intercity commuter and freight service plans and moves the NEC forward to meet the
expanded service, reliability, frequency, and trip-time improvements envisioned by the
Northeast states and Washington, D.C.
e NEC FUTURE Program
0 FRA comprehensive planning effort to define, evaluate, and prioritize future investments in the
NEC, from Washington, D.C. to Boston, Massachusetts.
0 Improve the reliability, capacity, connectivity, performance, and resiliency of passenger rail
service on the NEC for both intercity and regional trips.

7 SOGR is defined by the USDOT as a condition in which the existing physical assets, both individually and as a system, (a)
are functioning within their “useful lives” and (b) are sustained through regular maintenance and replacement programs.
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As described in the NEC FUTURE Tier 1 EIS Alternatives Report (FRA, 2015), the NEC FUTURE Program considers
the B&P Tunnel Project an element of the Program. The Project will continue to be coordinated with the NEC
FUTURE Program to ensure compatibility with future design and construction of the NEC FUTURE alternatives.

b. Baltimore Penn Station Master Plan

The Baltimore Penn Station Master Plan is in its early planning stages that include consideration of both short-
and long-term improvements. In the short term, general station improvements would include modifying existing
low-level platforms to high-level platforms on certain tracks with level boarding. None of these changes would
affect where B&P Tunnel tracks would tie into station tracks. Long-term improvements, such as a streetscape,
bike lanes, etc., would not affect or need to be incorporated into the B&P Tunnel Project.

C. West Baltimore MARC Station Improvements

Over the last several years, MTA in coordination with FTA has been making incremental improvements to the
existing West Baltimore MARC Station. These improvements include upgrades to the facilities including
addressing some of the ADA compliant needs. It is not feasible to construct a fully accessible station with high
level platforms and level boarding that is in compliance with ADA at the current station because it is is located
along a curved portion of the track. Since the existing Station cannot be completely upgraded to be ADA
compliant, MTA has been reviewing options to relocate the Station to the south along a straight portion of the
track; however, there has been concern from the public and MTA regarding the distance of the potential new
station in relation to the existing parking lots. Amtrak and MTA have been coordinating the need to maintain
service and operations for MARC passengers and the potential to straighten the curve and provide a fully
accessible Station at the existing location.

d. Overall Design Goals

Several goals for the B&P Tunnel Project guide the design process. The overall design for the B&P Tunnel Project
will provide:

e Optimal safety

e  Minimum travel times (maximum speeds)
e Maximum passenger comfort

e  Optimum constructability

e  Minimum long-term maintenance costs

The Alternative design must meet the purpose and need for the Project as well as preserve as much existing
infrastructure as possible. The Alternatives should:

e Include four tracks optimized for Amtrak and MARC commuter services, with freight able to provide
service on either set of tracks.

e Provide reduced trip times by enabling higher speeds.

e Offer greater capacity by increasing the number of tracks and supporting double stack container freight
cars.

e Provide universal interlockings with the NEC mainline.

e Minimize substantial track modifications south of, and over, Gwynns Falls Bridge and through, or north
of, Baltimore Penn Station.

e Serve the West Baltimore MARC Station and Baltimore Penn Station.

e Have no impact on the MTA Metro tunnels and underground Penn-North or Upton Avenue/Market
stations.

e Preserve the CSX track under Howard Street, Amtrak Jones Falls Bridge, Jones Falls Expressway and the
Howard Street Bridge.
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e Enable freight movement at current levels.
e Continue operation of the two tracks through the existing tunnel during construction, with temporary
outages taken as permitted by rail schedules weekday nights and on weekends during construction.

The B&P Tunnel design should not preclude implementing the alternatives of the NEC FUTURE Tier 1 EIS (USDOT
and FRA, 2015). The following describes applicable NEC FUTURE constraints:

e Build alternatives include four tracks through the B&P Tunnel.

e Provide for a minimum of 70 mph speeds where possible for passenger trains throughout the project
limits.

e Ensure that conflicts do not occur between express through-rail traffic at Baltimore’s Penn Station and
MARC commuter trains turning at the station. NEC FUTURE assumes NEC intercity operations would
typically be on the railroad’s west side of Baltimore’s Penn Station (geographical north) with MARC
operations on the railroad’s east side (geographical south). Two mainline tracks would feed each line on
either side of the station, which is consistent with the current operating pattern. To provide operational
redundancy and resiliency, either service should be able to use alternate station tracks when conditions
warrant.

2. Alternative Design Criteria

Design criteria establish the standards and guidance needed to complete the engineering and design work for
the proposed B&P Tunnel modernization or replacement. These criteria, standards and guidance are described
in the B&P Tunnel Project Draft Final Design Criteria Report and form the basis for design updates during the
Preliminary Engineering phase of the Project.

Table 8 summarizes the design criteria and assumptions most relevant to the development and evaluation of
B&P Tunnel alternatives. Many design criteria stipulate the components, size, clearance, and placement of
design features. These criteria originate from regulations, oversight agency guidance, and knowledge of safety
standards, constructability, operational parameters, and maintenance needs.

Table 8: Design Criteria and Assumptions

Design Criterion/Assumption | Description

Intercity Passenger Trains: Maximum 110 mph or greater
Design Speed Commuter Passenger Trains: Maximum 70 mph
Freight Trains: Maximum 50 mph

Curvature should support desired maximum speeds. When a horizontal curve
Horizontal Geometry is located on the grade, the maximum allowed grade on the curve is reduced
by 0.04 percent for each degree of horizontal curve.

Grades measured as the change in elevation in feet per 100 feet of horizontal
Slope/Grade distance shall not exceed 2 feet (or 2.000 percent grade). Avoid frequent
changes in gradient.

Maximize tunnel placement in bedrock to minimize the amount of soft ground

Geotechnical . . .
and mixed-face mining required.

Minimum 50 feet depth from ground surface to top of rail for underground

Mining Tunnel Portal .
construction.

One set of tracks per bore. Design to Plate H clearances suitable for double
Tunnel Clearance stack container freight operations with an operating envelope, generally, of
10 feet 8 inches wide by 20 feet 3 inches tall.

Approximately 30 feet diameter to allow safe passage of trains, operation and

Internal Tunnel Dimensions . . 1
maintenance of tunnel, and meet applicable regulatory code".
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Design Criterion/Assumption | Description

Ensure emergency ventilation and exits. Emergency ventilation provided by
jet fans in the tunnel and/or ventilation plants housing fans and other
equipment. With multiple tunnels, place cross passageways for separate track
tunnels at no more than 800 foot intervals between adjacent tunnels or use
fire-resistant enclosed stairways/passageways with maximum distance to
surface of 2,500 feet, separate from ventilation shafts. The maximum distance
between emergency exits cannot exceed 2,500 feet.

Evacuation Walkways: 30 foot clearance between composite clearance
template and any continuous obstruction alongside the track in a designated
passenger emergency evacuation path.

Fire Life/Safety

Design based on fixed interlockings at the “Charles” Interlocking on the north

Signals and the “Bridge” Interlocking on the south.

Consider railroad alignment changes to avoid or minimize difficult or costly
utility relocations.

Safety and security of the public, as well as the neighborhoods that house the
railroad, require a physically separate ROW with a well-protected perimeter.
Right-of-Way (ROW) The Project must, by location and design, prevent unauthorized intrusion into
or upon the operating railroad environment, discourage vandalism, loitering,
or dumping on the ROW or adjacent to facilities.

Utilities

3. Alternative Options and Track Alignments

During further engineering development and environmental evaluation, three options were developed for
Alternative 3, and two options were developed for Alternative 11. The options follow similar alignments as their
respective alternatives and were developed in order to address issues such as minimizing environmental
impacts, flattening curves to increase speeds, and/or minimizing impacts to large underground utilities such as
sanitary sewers or storm drains. Additionally, as the alternatives underwent continued development, Alternative
2 was modified to involve reconstruction and modernization of the existing tunnel. The Alternatives Report
evaluated Alternative 1: No-Build, Alternative 2: Reconstruct and Modernize Existing Tunnel, Alternative 3
Option A, Alternative 3 Option B, Alternative 3 Option C, Alternative 11 Option A, and Alternative 11 Option B.
A full description of the alternatives and evaluation is presented in the Alternatives Report.

Additional information on how tunnels are built and the basis for the number of tunnels developed for
Alternative 3 and Alternative 11, is included below.

Railroad tunnels may be constructed in several ways, including:

e Cut-and-cover construction where an open trench is excavated, the tunnel built, and then covered.
e Horizontal excavation by mining, which includes boring with a tunnel boring machine, drill and blast, or
sequential excavation.

Cut-and-cover construction requires removal of everything on the surface, above the planned tunnel, and
excavating a deep and wide trench; in which the tunnel structure is constructed and then covered, restoring the
ground cover. After excavation, the trench would be covered with fill material. Where cut-and-cover
construction would occur, the covered portion would likely exist as grass-covered open space. Any land use aside
from open space would need to be planned and coordinated with B&P Tunnel Project engineers.

Horizontal excavation by mining involves boring at a portal where the alignment would transition from surface
to underground and excavating horizontally; surface disturbance would only occur at the approaches to the
portals on either end of the tunnel and for ancillary structures like emergency exits. Depending upon
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topography, depth of the tunnel, and other factors; tunnels may have sections that are mined and other sections
that are cut-and-cover. When both cut-and-cover and mining operations are employed, the portals would occur
between the mined and cut-and-cover sections and would not be visible from the surface. In these cases, the
permanent, visible entrances to the finished tunnel would occur at the exposed end of the cut-and-cover section.
See Figure 4 for a schematic diagram.

Figure 4: Tunnel Terminology Diagram
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The tunnels proposed as options under Alternatives 3 and 11 would all predominantly use tunnel boring
techniques to minimize surface impacts. A combination pressurized face/rock tunnel boring machine would be
used to maintain stability of the excavation face in soil, bedrock, and weathered bedrock while advancing the
tunnel excavation. The outside approaches, sloping down to the portals, would be built with a combination of
trench cutting and cut-and-cover construction techniques. Ancillary structures, such as ventilation shafts or
emergency egress, could be mined in a combination of mechanical excavation and controlled blasting.

4, Four Tracks

Consistent with NEC long-range planning needs identified in the NEC FUTURE Program, the B&P Tunnel
Alternatives 3 and 11 propose a total of four tracks through Baltimore. The increased number of tracks will
eliminate a chokepoint and expand capacity to accommodate future high-frequency, high-speed passenger train
service anticipated on the NEC by 2040. Four tracks provide the resiliency/redundancy needed to maintain rail
traffic between the West Baltimore MARC Station and Baltimore Penn Station and NEC connectivity in the event
of interruptions to service on any of the tracks. Four tracks also provides the ability for conflict-free operation
and separation of traffic types (intercity vs. commuter) which further improves operations, reduces travel time,
and accommodates over-takes of slower trains by faster trains.

Alternatives 3 and 11 would have tunnel clearances to accommodate double stack container freight cars, known
as AAR Plate H. Alternative 2 would increase the height of the rehabilitated tunnel to accommodate double stack

December 2015 27



Draft Environmental Impact Statement and Section 4(f) Evaluation BaPRdicr

container freight cars. Neither Alternative 1: No-Build nor Alternative 2: Restore/Rehabilitate Existing B&P
Tunnel would include four tracks. The current tunnel does not accommodate Plate H equipment and cannot be
made so without reconstruction, therefore Alternative 1 would not accommodate Plate H.

5. Four Separate Tunnel Bores

For Alternatives 3 and 11, single sets of tracks in four separate, equally-sized tunnel bores are proposed. The
single track design instead of two double-track tunnels is based on several criteria: conflict-free operations,
physical constraints, and constructability. It has been determined that four tunnel bores, as opposed to two
bores with two tracks each, would achieve the project’s operational and safety needs. The design for four
separate bores is driven by engineering issues related to conflict-free operations, physical constraints, and
constructability as described below.

a. Conflict-free Operations

Alternatives were designed with the goal of conflict-free operations and service flexibility, so that the number
of conflicting moves at railroad interlockings and places where two or more sets of tracks would cross (junctions)
are minimized. These movements can be controlled by at-grade signaling or grade-separated crossings. A
subterranean grade-separated track crossing or “duck under” is proposed as the most efficient method for
preventing conflicts, and maintaining operational goals, for the new four-track B&P Tunnel. This could not be
achieved if two sets of tracks were together in a single tunnel.

b. Physical Constraints

The separation of four sets of tracks into individual tunnel bores is driven by physical constraints that include
passing beneath the existing Metro tunnel and its Penn-North or Upton/Avenue Market stations. The depth of
the subway and geotechnical ground conditions require approximately one-half tunnel diameter of separation,
which would result in a railroad grade just under the design criterion of 2.000 percent. Two percent is the
maximum design grade allowable to connect to the existing NEC near the West Baltimore MARC Station. A single
bore with two sets of tracks would be wider, resulting in an increased vertical separation between the new
tunnel and the Metro subway. Lowering the tunnel to provide the additional clearance would increase the
steepness of the grade and exceed the maximum for connection to the NEC at the West Baltimore MARC Station.
To avoid an increase in profile grade, the connection between a new B&P Tunnel with double tracks and the
existing NEC would have to be made further south of the West Baltimore MARC Station. This would increase
surface impacts by requiring a longer trench excavation for the approach to the new tunnel, require
modifications to the West Baltimore MARC Station, and cause more extensive impacts to adjacent communities.

c. Constructability

Another issue in the decision to construct four sets of tracks in four separate tunnel bores is constructability of
the tunnel portal, where the surface transitions to the underground tunnel bore. A conservative criterion used
to select the location of a tunnel portal is where ground cover above the tunnel is a minimum of 75 percent of
the proposed tunnel diameter. Single tracks in a single bore would be a minimum of 50 feet below the overlying
ground surface to the top of rail elevation. Two tracks per bore would be a minimum of 62 feet from top of rail
elevation to the overlying ground surface. The latter would not work at the north portal because the grade would
be too steep for connecting to the existing “Charles” Interlocking, which is a relatively short distance to the
railroad north (geographical southeast).

The available space for the “Charles” Interlocking between the north portal and Baltimore Penn Station is a
limiting factor. The limited space would also incur more surface impacts at the south portal from a longer
trenched approach, which would connect to the existing NEC alignment further south. The north and south
portals could be shifted further away from the existing alignment, but this would encroach further into
neighborhoods and greatly increase environmental impacts to communities.
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6. Ventilation Plants

Each Build Alternative proposed for the B&P Tunnel Project would require a ventilation system with three above-
ground ventilation plants in order to meet current safety industry standards (NFPA 130) for projected NEC
FUTURE train demand and headway.

Ventilation plants, are an essential Life/Safety component of the B&P Tunnel Project. As shown in Figure 5, they
are an above-ground structure housing facilities essential to safely and securely performing necessary tunnel
ventilation, including fans, operation and control equipment, fire protection equipment, and emergency exits.
The purpose of the ventilation plant is to pull fresh air into the tunnel and ventilate the tunnel air to the outside;
this is done through both passive (from train movement) and active (from fans) ventilation. Passive or active
ventilation occurs depending on the following tunnel operations:

Normal operation: trains run at their scheduled speed, providing sufficient ventilation through the
piston effect, or “push-pull” movement.

Congested operation: trains run at slower speeds and do not provide sufficient passive ventilation,
necessitating active mechanical ventilation.

Maintenance operation: while work is being performed in the tunnel, trains would not provide sufficient
passive ventilation, requiring active mechanical ventilation to provide a safe atmosphere for workers.
Ventilation plants maintain safe air quality by automatically turning on fans when sensors indicate air is
nearing air quality standards for nitrogen dioxides, an indicator pollutant, regulated by the Occupational

Figure 5: Ventilation Plant Schematic
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Safety and Health Administration (OSHA). The diesel emissions discharged from the fan plants will meet
national ambient air quality standards (NAAQS). The ventilation plants will also reduce heat generated
by train operations.

Emergency operation: in a potential emergency situation, active mechanical ventilation is necessitated
to control heat and smoke to provide a tenable environment for first responders and emergency egress
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The number and placement of ventilation plants is determined by tunnel length and the necessary number of
ventilation zones. Three ventilation plants— one at the north portal, one at an intermediate location along the
tunnel alighment, and one at the south portal— are needed to divide each alternative into two ventilation zones.
Current industry safety standards dictate that only one train can be permitted in a ventilation zone at a time.
The tunnels proposed under each Build Alternative would be approximately two miles long, and projected NEC
FUTURE train demand and headway could not be met with a single ventilation zone tunnel. Train performance
models show that the NEC FUTURE demand and headway requirements can be met with two ventilation zones
for this Project. The interface between the two ventilation zones must be located at the point that balances
travel time in each ventilation zone (considering both directions). Due to asymmetrical curvature and grades,
differing speeds trains enter the tunnel depending on their direction of travel, and braking distances; the
ventilation zone interface is not in the geographic middle of the tunnel for each option under Alternative 3.

The ventilation zones are created by installing tunnel isolation dampers in the tunnel ceiling at the interface
location (Figure 3). The dampers are connected to the intermediate ventilation plant at the surface by a
horizontal connecting tunnel and vertical shaft. In order to meet practical air velocities and pressures, this
conduit must have a cross-sectional area larger than 30 feet in diameter.

Preliminary engineering determined that a site sized approximately 100’ x 200’ and 55 feet tall would be needed.
In order to function properly there needs to be at least 3,000 square feet of louvers and the bottom of the
louvers must be at least 12 feet above ground. The facility is sized to address emergency ventilation
requirements in one tunnel at a time; this emergency capacity provides sufficient capability for normal,
congested, and maintenance operations in all four tunnel simultaneously

a. Intermediate Ventilation Plant Site Identification

The size of the ventilation plants are determined by the equipment that is located within them, which is largely
dictated by the size of fire that is to be controlled by the ventilation plant. The ventilation plant footprint is
estimated to be up to 200 feet by 100 feet and approximately 55 feet high. The ventilation plants must be large
enough to house the required number of fans and ancillary equipment, such as silencers and dampers, as well
as associated ductwork to connect to the tunnel. The ventilation plants contain electrical equipment such as
transformers and motor starters and provide emergency and maintenance access to the tunnels. The ventilation
plants would, to the greatest extent practical, conform to local building codes and complement/blend in with
the built environment. Image 1 and Image 2 show examples of existing and proposed ventilation plant designs
for similar (but smaller) projects in New York.

C. Elimination of Alternatives from Further Study

The Alternatives and Options summarized above were evaluated using the 52 criteria shown in Table 2. These
criteria include design criteria, design goals, and environmental impacts. The overall categories are Operations,
Engineering, Transportation, Cost, Construction, ROW, Community Resources, Cultural Resources, Natural
Resources, and Other Environmental.

The Alternatives Report documented the conclusion that Alternative 1: No-Build, Alternative 3 Option A
(Alternative 3A), Alternative 3 Option B (Alternative 3B), and Alternative 3 Option C (Alternative 3C) were still
under consideration. Alternative 2, Alternative 11 Option A, and Alternative 11 Option B were eliminated from
further consideration. The reasons for elimination are described below.
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Image 1: Existing Ventilation Plant, Image 2: Proposed Ventilation Plant
58 Joralemon Street, Brooklyn, NY Example in NY

1. Alternative 2: Reconstruct/Modernize Existing Tunnel

Alternative 2 would reconstruct and modernize the existing tunnel, but would not meet the project’s Purpose
and Need.

Specific reasons for the elimination of Alternative 2:

Construction would require the complete cessation of rail service along the NEC corridor, including all
Amtrak service, MARC service north of the West Baltimore MARC Station, and freight service using the
B&P Tunnel during construction. Service would be interrupted for an extended period of time, as long
as several years.

Design speeds would be the same as the current tunnel; horizontal geometry would remain effectively
unchanged. Design speed would be as low as 30 mph, significantly lower than the other Build
Alternatives.

No travel time savings over existing conditions.

Can only accommodate two tracks, which does not allow for future growth in rail service along the NEC.
An option to build four new tracks could be accommodated by more significant widening of the existing
alignment. This option was not analyzed because there is no available ROW and widening would require
significant residential takes for the entire length of the alignment. An option to build four new tracks
under the existing tunnel (in a two-by-two arrangement) is not feasible due to the clearance needed
from the MTA Metro Subway line and geometry needed to bring the tracks together in a four track
arrangement transitioning from the tunnel portals.

Due to the shallow depth of the existing tunnel, the only viable construction approach is open excavation
along the entire tunnel length. This excavation would have significant impacts on the community,
including the following:
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O Full or partial closure of Wilson Street, Winchester Street, and numerous cross streets
throughout construction.

0 No parking along Wilson Street or Winchester Street during construction.

0 Limitations for residential and commercial access along Wilson Street and Winchester Street
during construction.

0 Minorimpacts to four parks—Eutaw Place Median Park, Park Avenue Median Park, Mount Royal
Median Park, and Fitzgerald Park.

0 Substantial residential property impacts.

0 Severe impacts to North Avenue, central Light Rail line, and CSX Main Line operations due to
open cut construction through North Avenue, light rail, and CSX track beds.

2. Alternative 11 Option A

Alternative 11 Option A would meet the project Purpose and Need. However, the overall impacts would not
result in commensurate benefits compared to the alternatives still under consideration.

Specific reasons for the elimination of Alternative 11 Option A:

Extensive excavation in a residential area, with the following resulting impacts:

0 140 historic buildings impacted, more than any other Build Alternative.

160 parcels impacted, more than any other Build Alternative.

140 residential displacements, more than any other Build Alternative.

20 business displacements, more than any other Build Alternative.

Loss of 120 on-street parking spaces.

High level of community impacts during construction.

Potential environmental justice considerations—impacts within minority communities and
partially within low income communities.

0 210 buildings with potential noise impacts, more than any other Build Alternative.

0 Permanent closure of some sections of local streets.

0O O0O0OO0O0O0

West Baltimore MARC Station shifted further south, which is a less desirable location for the station and
access to parking lots and bus lines.

Demolition of the American Ice Company building, a locally-important, community historic resource.
Potentially severe impact to redevelopment efforts envisioned in the West Baltimore MARC Station
Master Plan due to relocation of the station away from planned redevelopment properties and
demolition of the American Ice Company building, a centerpiece of the plan.

Impacts to Winterling Elementary School.

3. Alternative 11 Option B

Alternative 11 Option B would meet the project Purpose and Need. However, the overall impacts, less
operational flexibility, and high construction cost would not result in commensurate benefits compared to the
alternatives still under consideration.

Specific reasons for the elimination of Alternative 11 Option B:

Requires demolition of the entire block bounded by Edmondson Avenue, Franklin Street, Pulaski Street,
and the Amtrak NEC. Due to the construction, the entire block is lost to excavation and the needs of the
B&P Project. There is no opportunity to use cut-and-cover construction and gain back any of the property
for other uses.

Potential environmental justice considerations: all residences and businesses taken are within minority
and low income communities.
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e Potentially severe impacts to the redevelopment efforts envisioned in the West Baltimore MARC Station
Master Plan, including demolition of nearby properties proposed for redevelopment.

e Historic resources: demolition of the American Ice Company building and other historic resources in the
Midtown Edmondson Historic District.

e Minor impacts to Winterling Elementary School recreational facilities.

e Reconstruction of Franklin and Mulberry Streets at a higher elevation to accommodate Alternative 11
Option B passing underneath. The higher elevation would raise Franklin and Mulberry Streets to
between 10 and 20 feet, with resultant impacts including visual effects.

e Highest capital cost among Build Alternatives, estimated at $4.2 billion.

e Requires a MARC Station to be constructed below surface grade, in a cut section.

e Requires taking of a portion of the existing West Baltimore MARC Station parking lots.

e Less operational flexibility compared with other build options:

0 During construction, most work would be performed without affecting NEC operations once
temporary runaround tracks are in place. However, the runaround tracks require a lower
operating speed, thereby affecting train movement during the project.

0 Alternative does not accommodate a new “Fulton” (partial) Interlocking. If one of the two tracks
that serve the side platforms at West Baltimore MARC was out-of-service, one MARC platform
would not be accessible.

0 Requires construction of a temporary viaduct west of the existing tracks between Franklintown
Road and Edmondson Avenue to maintain NEC service throughout the duration of construction.
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IV. ALTERNATIVES STILL UNDER CONSIDERATION

Alternatives 1, 3A, 3B, and 3C are the alternatives still being considered for the B&P Tunnels. The specific
descriptions of these alternatives including the ventilation plants are provided in this section. Potential impacts
associated with these four alternatives are located in Section VI.

A. Alternative 1: No-Build

Alternative 1: No-Build; serves as the baseline for analysis of the Build Alternatives. It entails continued use of
the existing B&P Tunnel with no significant improvements aside from routine maintenance. Maintenance would
include the following:

e Injection of waterproofing material behind the tunnel liner.

e Repair of brick and mortar defects in the tunnel liner.

e Repair of leaking utility lines above the tunnel.

e Rebuilding of deteriorated safety niches (also known as “manholes”).
e Repair of the Gilmor Street Tunnel portal.

e Replacement of invert slab where deteriorated.

e Removal of debris.

e Demolition of remaining portions of the Pennsylvania Avenue depot, which is no longer in use.
e Scale and removal of delaminated gunite/shotcrete.

e Cleaning of sidewall drains.

e Replacement of lighting and utility mounts.

e Replacement of catenary supports.

Figure 6: Alternative 1: No-Build Typical Section
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The tunnel’s basic geometry and structure would not be improved as shown above in Figure 6; the existing
tunnel and tracks would be left in place as shown below in Figure 7. This alternative would be more intensive
than the maintenance currently performed, but would not modernize the tunnel and fall short of a SOGR; it
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would maintain existing service and ongoing maintenance, with minimal disruption. This alternative would not
meet Purpose and Need for the Project.

Repairs completed in the early 1980s included replacement and lowering of the tunnel invert, repair of the
tunnel lining, drainage improvements, and installation of an improved track system. Since these repairs,
evaluations concluded the B&P Tunnel should be replaced within 20 years due to the increasingly difficult and
expensive maintenance exacerbated by increased train traffic and a short work window during which
maintenance can be performed without adversely affecting on-time performance.

B. Alternatives 3A, 3B, and 3C

Alternatives 3A, 3B, and 3C were developed, in part, as a way to bypass the tight curves that slow train traffic
through the existing B&P Tunnel while still maintaining platforms at Baltimore Penn Station. Alternatives 3A, 3B,
and 3C would extend on new location along a wide arc north of the existing B&P Tunnel. The wide, continuous
arc of each proposed alignment allows trains to travel at higher speeds.

Tracks in four separate tunnel bores extend between the north and south portals. The alignments would remain
below ground until exiting through the tunnel portals, where the tracks would transition back to the surface.
Alternatives 3A, 3B, and 3C would each involve open cut and cut-and-cover sections to bring the tracks to the
surface after exiting the tunnel portals on each end. Tracks would pass through the portals, through a cut-and-
cover section, followed by an open cut (trench) section prior to connecting with the existing NEC alighment.

There are several design elements that would apply to each of the Alternatives, as described below:

e All three Alternatives include a four-track alignment in four individual tunnel bores.

e Each Alternative would provide universal interlocking to the NEC mainline and would avoid the Metro
Subway while servicing the West Baltimore MARC Station.

e Eachincludes “duck under” alignments to facilitate conflict-free operations. To properly align the tracks,
the southbound MARC commuter train track would duck under the two Amtrak tracks to align as the
west track on the southbound platform of the West Baltimore MARC Station.

e All three Alternatives would relocate a pier of CSX (formerly B&O) Bridge Number 3.

e NEC service would continue through the existing tunnel during construction of a new alignment.

e Each Alternative would involve surface track work between the existing Baltimore Penn Station
platforms and an existing retaining wall adjacent to the MTA North Avenue LRT station. Each alignment
would pierce the retaining wall to pass below the LRT tracks and station before entering into bored
tunnels at the north portal.

Three ventilation plants for Alternatives 3A, 3B, and 3C would be required to ensure proper ventilation of the
proposed tunnels. Two of these ventilation plants would be located near the tunnel portals, one near the north
portal and one near the south. A third intermediate tunnel ventilation plant would be connected to the bored
portion of the tunnels (see Section IV.F for more detail). Emergency egresses would also be required; locations
for each alignment option have yet to be determined.

C. Alternative 3A

Alternative 3A is nearly identical to the Great Circle Passenger Tunnel concepts originally envisioned through
previous studies and the PASR. As Alternative 3 underwent additional design and study, it was determined the
overall travel time between Gwynns Falls Bridge and Baltimore Penn Station would be governed by the tight
curve where the West Baltimore MARC Station is currently located (referred to as Curve 381). It was determined
that Alternative 3A would effectively preclude measures to alleviate the tight curve for the life of the new tunnel
(approximately 100-150 years).
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Alternative 3A would result in a total travel distance of 3.66 miles between Baltimore Penn Station and the
Amtrak Gwynns Falls Bridge. The tunnel segment of the alignment comprises 1.91 miles of the total length.
Alternative 3A, including the horizontal alignment and vertical profile, is shown in Figure 8.

1. North Portal

Alternative 3A follows the existing mainline tracks in the Jones Falls valley under the Howard Street Bridge to
just before North Avenue, where the alternative diverges from the existing track alignment. The alignment
continues aboveground until the north portal located at the retaining wall next to the MTA North Avenue LRT
Station. The alignment would travel through an existing retaining wall, adjacent to the LRT station, to begin its
descent below ground. The north portal would require specialized tunnel construction techniques, such as
ground improvement, in advance of tunneling to allow the four tracks to pass below the LRT facilities. The north
portal would include a ventilation plant. A map of the north portal is shown in Figure 9 and a rendering of the
north portal is shown in Image 3.

2. Tunnel Segment

Alternative 3A continues below ground in a gradual arc for 1.91 miles, traversing below primarily residential city
blocks in the neighborhoods of Reservoir Hill, Penn North, Sandtown-Winchester, Bridgeview/Greenlawn,
Midtown-Edmondson, and Penrose/Fayette. From the north portal, the alighment crosses under 1-83 (Jones Falls
Expressway) north of the intersection of Reservoir Street and Mount Royal Terrace. The alighment continues in
a gradual curve north of Reservoir Street and Ducatel Street, and south of the east-west portion of Whitelock
Street. The alignment continues to curve southwest, crossing Whitelock Street and the intersection of North
Avenue and Pennsylvania Avenue. The alignment begins to curve to the south, as the western side of the
alignment runs near the east side of the Carver Vocational-Technical High School athletic field boundary.
Through the tunnel segment, the depth of the alignment would reach 185 feet, with an average depth of 130
feet (from ground level to top of tunnel).

3. South Portal

Alternative 3A would include a south portal located within the existing P. Flanigan and Sons Asphalt plant,
roughly a third of a mile west of the existing B&P Tunnel south portal. The cut-and-cover and open cut sections
would be located between the P. Flanigan and Sons property and Lafayette Avenue, with some additional at-
grade track work located between Lafayette Avenue and Edmondson Avenue. Further at-grade track work within
Amtrak ROW would be located between Mulberry Street and the Amtrak Gwynns Falls Bridge. A new “Fulton”
Interlocking would be constructed south of the south portal. No modifications to the West Baltimore MARC
Station would be required; consequently, no high-level platform for level boarding at the Station would be
provided. A map of the south portal is shown in Figure 10 and a rendering of the south portal is shown in Image
4,

D. Alternative 3B

Alternative 3B was developed to retain the basic conceptual alignment of Alternative 3, while eliminating speed
restrictions imposed by Curve 381. This is achieved by shifting the alignment east to modify/improve the curve.
Alternative 3B would result in a total travel distance of 3.66 miles between Baltimore Penn Station and the
Amtrak Gwynns Falls Bridge. The tunnel segment of the alignment comprises 2.03 miles of the total length. An
overview of Alternative 3B, including the horizontal alignment and vertical profile, is shown in Figure 11.
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Image 3: Rendering of Alternative 3A North Portal
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Image 4: Rendering of Alternative 3A South Portal
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Alternative 3B differs from 3A primarily in the location of the southern portal and the southern tie-in with
existing tracks. The existing speed-limiting curve (referred to as Curve 381), located at the West Baltimore MARC
Station, is improved to eliminate the speed restriction. The alignment shifts the existing NEC corridor east
between Edmondson and Riggs Avenues near Pulaski and Payson Streets and slightly west near Franklin and
Mulberry Streets.

1. North Portal

Alternative 3B follows the existing railroad mainline track in the Jones Falls valley under the Howard Street Bridge
to just before North Avenue, where the alternative leaves the existing track alignment to begin its gradual arc.
The alignment continues aboveground until it reaches its north portal located at the retaining wall next to the
MTA North Avenue LRT Station. The alignhment would travel through an existing retaining wall adjacent to the
LRT rail station to begin its descent below ground. The north portal would require specialized tunnel construction
techniques, such as ground improvement, in advance of tunneling to allow the four tracks to pass below the LRT
facilities. A map of the north portal is shown in Figure 12 and a rendering of the north portal is shown in Image
5.

2. Tunnel Segment

Alternative 3B continues below ground in a gradual arc for 2.03 miles, traversing below primarily residential city
blocks in the neighborhoods of Reservoir Hill, Penn North, Sandtown-Winchester, Bridgeview/Greenlawn,
Midtown-Edmondson, and Penrose/Fayette. From the north portal, the alignment crosses under I-83 (Jones Falls
Expressway) north of the intersection of Reservoir Street and Mount Royal Terrace. The alignment continues in
a gradual curve north of Reservoir Street and Ducatel Street, and south of the east-west portion of Whitelock
Street. The alighment continues to curve southwest, crossing the northeast-southwest portion of Whitelock
Street and the intersection of North Avenue and Pennsylvania Avenue. The alignment continues to curve
southwest, under the center of an industrial property at 1320 North Monroe Street. In comparison to Option A,
the Option B alignment is shifted further east, away from the depth south, crossing under the Amtrak NEC
railroad curve at North Payson Street. Through the bored tunnel segment, depth of the alignment reaches 185
feet, with an average depth of 130 feet (from ground level to top of tunnel).

3. South Portal

Alternative 3B would include a south portal located southeast of the P. Flanigan and Sons Asphalt plant, and
southeast of the existing NEC tracks, approximately 200 feet east of the 3A south portal. The cut-and-cover and
open cut sections would be located adjacent to the existing NEC between the proposed south portal and
Lafayette Avenue. The alighment would continue on a new aerial structure over Franklin and Mulberry Streets,
then return to the existing NEC ROW near Warwick Avenue. At-grade track work within Amtrak ROW would
occur from near Edmondson Avenue to just south of the Gwynns Falls Bridge. A new “Fulton” Interlocking would
be constructed south of the permanent south portal. The West Baltimore MARC Station would be relocated
slightly east of its current location to align with the new tracks. Some neighborhood streets near the new portal
would be closed at the new rail ROW and others re-established after construction. A map of the south portal is
shown in Figure 13 and a rendering of the south portal is shown in Image 6.
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Image 5: Rendering of Alternative 3B North Portal
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Figure 13: Alternative 3B South
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Image 6: Rendermg of Alternative 3B South Portal
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E. Alternative 3C

Alternative 3C was also developed to retain the basic conceptual alignment of Alternative 3, while eliminating
speed restrictions imposed by Curve 381. This is achieved by shifting the alignment west to modify/improve the
curve. Alternative 3C would result in a total travel distance of 3.83 miles between Baltimore Penn Station and
the Amtrak Gwynns Falls Bridge (average of the four tracks). The tunnel segment of the alighment comprises
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2.23 miles of the total length. An overview of Alternative 3C, including the horizontal alignment and vertical
profile, is shown in Figure 14.

Alternative 3C differs from 3A and 3B in the location of the southern portal and tie-in and alignhment of the
underground tunnels. Alternative 3C would modify the existing speed-limiting curve (referred to as Curve 381)
located at the West Baltimore MARC Station. This would be achieved by shifting the alignment up to
approximately 100 feet west of the existing NEC corridor between Lafayette Avenue and Warwick Avenue; the
alignment is further west of Alternative 3A and 3B.

1. North Portal

Alternative 3C follows the existing railroad mainline tracks in the Jones Falls valley under the Howard Street
Bridge to just before North Avenue, where the alternative diverges from the existing alignment. The alignment
continues aboveground until it reaches its north portal located at the retaining wall next to the MTA North
Avenue LRT Station. The alignment would travel through an existing retaining wall adjacent to the LRT station
and begin its descent below ground. The north portal would include tunnel construction techniques that allow
the four tracks to pass below the LRT facilities. The segment of the alignment below the MTA North Avenue LRT
Station would require specialized construction, such as ground improvement, in advance of tunneling. A map of
the north portal is shown in Figure 15 and a rendering of the north portal is shown in Image 7.

2. Tunnel Segment

Alternative 3C continues below ground in a gradual arc for 2.23 miles. The alignment traverses below primarily
residential city blocks in the neighborhoods of Reservoir Hill, Penn North, Easterwood, Bridgeview/Greenlawn,
Midtown-Edmondson, and Penrose/Fayette. From the north portal, the alignment crosses under I-83 (Jones Falls
Expressway) north of the intersection of Reservoir Street and Mount Royal Terrace. The alighment crosses under
[-83 farther north than either 3A or 3B. The alighnment continues in a gradual curve south of Chauncey Avenue
and north of Newington Avenue and Whitelock Street. At the intersection of Madison Avenue and Brooks Lane,
the alignment begins to arc to the southwest, running roughly in between Clifton Avenue and Retreat Street.
The alignment curves to the south, traveling below the intersection of Payson Street and Baker Street. Before
entering the south portal, Alternative 3C runs fully under the center of the Carver Vocational-Technical High
School athletic field. Through the tunnel segment, the depth of the alignment reaches 170 feet, with an average
depth of 140 feet.

3. South Portal

Alternative 3C would include a south portal located within the P. Flanigan and Sons Asphalt plant, just south of
the athletic fields at Carver Vocational-Technical High School and, roughly a third of a mile west of the existing
B&P Tunnel south portal. The cut-and-cover and open cut sections would be located along the western edge of
the P. Flanigan and Sons property, and travel south in a cut-and-cover section, parallel to the existing Amtrak
ROW near Lafayette Avenue. The alignment would continue in an open-cut section shifted west of the NEC,
south of Lafayette Avenue. The alignment would continue on a new aerial structure over Franklin and Mulberry
Streets, then return to the existing NEC ROW near Warwick Avenue. At-grade track work within Amtrak ROW
would occur from near Edmondson Avenue to just south of the Gwynns Falls Bridge. A new “Fulton” Interlocking
would be constructed south of the permanent south portal. The West Baltimore MARC Station platforms would
be relocated west to align with the new tracks. Some neighborhood streets near the new portal would be closed
at the new rail ROW and others re-established after construction. A map of the south portal is shown in Figure
16 and a rendering of the south portal is shown in Image 8.
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Image 7: Rendering of Alternative 3C North Portal
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Figure 16: Alternative 3C South
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Image 8: Rendering of Alternative 3C South Portal
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F. Intermediate Ventilation Plant

As described previously in Section 1ll.B.6, each of the Build Alternatives would require three ventilation plants
to ensure proper ventilation of the proposed tunnels. Two of the ventilation plants would each be located at the
north and south portals. A third intermediate ventilation plant would be located at street level, connected to
the bored portion of the tunnels by a vertical shaft and connecting tunnel (plenum), splitting the proposed tunnel
into two unequal lengths. The ventilation plant would consist of a building, approximately 100 feet by 200 feet
in plan with a maximum height of 55 feet.

1. Area of Consideration

An Area of Consideration for the intermediate tunnel ventilation plant of each Build Alternative has been
identified as part of the preliminary engineering, based on considerations described above. The three
overlapping Areas of Consideration (corresponding with Alternatives 3A, 3B, and 3C) are located in the Reservoir
Hill neighborhood and shown in Figure 17 and Image 9. The area is roughly bounded by Whitelock Street to the
north, Ducatel Street to the south, Brookfield Avenue to the east, and Morris Street to the west. This area was
developed to assist with identifying the ideal ventilation plant location, from an engineering standpoint, while
allowing for flexibility in the specific site proposed to minimize community impacts.

Open properties with no buildings within the Area of Consideration were initially considered for the intermediate
ventilation plant site. A proposed suitable site, located at the corner of Whitelock Street and Brookfield Avenue
was identified within the Area of Consideration.

2. Identification of Alternate Sites

Public comments regarding the proposed ventilation plant location on Whitelock Street have prompted further
consideration of other potential intermediate ventilation plant locations. These sites are located inside and
outside of the original Area of Consideration. The following sites are being considered (see Figure 18 for site
locations):

e Druid Park Lake Drive between Brookfield Avenue and Linden Avenue
e Druid Park Lake Drive between Brookfield Ave and Lakeview Ave

e Whitelock Street at Linden Avenue

e North Avenue between Linden Avenue and Park Avenue

e North Avenue between Linden Avenue and Eutaw Place

e North Avenue between Morris Street and Madison Avenue

e North Avenue between Madison Avenue and McCulloh Street

e Druid Hill Avenue between Whitelock Street and Clendenin Street

e Druid Hill Avenue between Cloverdale Road and Retreat Street.

In general, these sites are much further from the ventilation zone interface. A longer connection could result in
changes to the ventilation system such as increased ventilation duct cross-section size, increased ventilation fan
horsepower and associated electrical power, and reduced effectiveness of piston action ventilation requiring
the fans to run in normal operations more frequently. Furthermore, a greater amount of drill-and-blast
construction leading to more severe construction-related impacts would result from a site with a longer
connecting shaft. It is estimated that, as the connection between the ventilation zone interface (described
above) and the intermediate ventilation plant become longer, the cost increases by approximately $50,000 per
foot of extension due to additional drilling of the lateral shaft.
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Image 9: Rendering of Alternatives 3A, 3B, and 3C Intermediate Ventilation Plant Location
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Additional ventilation zones would allow reducing the headway below the two-minute mark, which is not
warranted for the project. This would not reduce the size of the ventilation facilities, which are governed by the
design fire and size of trains in the tunnel. More ventilation zones would require more ventilation plants of the
same minimum size and capacity, one at each zone interface. Each ventilation plant would cost an estimated
$150 million.

G. Future of the Existing B&P Tunnel

The existing B&P Tunnel is a functioning railroad structure connecting Baltimore Penn Station with the NEC. If
Alternative 1: No-Build is selected, the tunnel would continue use in its current configuration and condition, with
maintenance limited to that necessary to maintain safe operation. If any of the Build Alternatives are selected
as the Preferred Alternative, the tunnel would be replaced by new tunnels in a different location and disposition
of the existing tunnel determined. Under each Build Alternative, the disposition of the existing B&P Tunnel will
need to be evaluated.

Three options for disposition of the existing B&P Tunnel include:

(1) Close with no additional use (“abandonment”);
(2) Modify train use (single track); or
(3) Convert for alternative use.

The following briefly describes characteristics of the existing B&P Tunnel and proposed options for disposition.

The existing B&P Tunnel was built in 1873. It is comprised of three tunnel sections separated by two daylight
sections with a total length of approximately 7,500 linear feet (1.4 miles). Section II.E.1 includes a detailed
description of the existing tunnel. The three tunnel sections are approximately 21 feet in height at the centerline
and 27 feet wide, where the walls of the tunnel meet the top arch (i.e., the springline). The tunnels are primarily
supported by a multiple course brick-lined arch and brick walls, with some stone masonry. Later improvements
included the installation of a concrete slab invert (floor) and spraying the walls with gunite as a liner. Repairs to
the tunnel in the early 1980s included repair of the lining, drainage improvements, replacement of the invert,
and installation of an improved track system.

The present-day condition of the B&P Tunnel is documented by a visual inspection conducted in July of 2014
and reported in the Existing B&P Tunnel Inspection Report. The visual inspection and prior studies of the B&P
Tunnel identified water leaks caused by groundwater seepage and leaking water pipes. The drainage system
below the tracks is not fully functioning as it is clogged with efflorescence (water soluble salts). Saturated soil
beneath the tunnel segments is causing the aging floor slabs to settle under train loading and require periodic
repair. The tunnel lining is deteriorating with cracked and spalled gunite, loss of bricks, and degraded mortar in
some areas of the brick-lined arch, especially in the Gilmor Street and Wilson Street Tunnel sections. Utilities
throughout the tunnels would require repairs and maintenance.

1. Abandon the Existing B&P Tunnel

Abandonment can be temporary or permanent; either must provide for long-term stability of tunnel openings.
The two methods of abandonment considered include:

e Permanent abandonment by backfilling the tunnel
e Temporary abandonment by securing the portals and conducting limited repairs

Backfilling would provide a walk-away solution with no future maintenance. Backfill materials could include
concrete, crushed stone or aggregate filled with grout, or excavation materials from construction of the
replacement tunnel (temporarily stockpiled until the existing tunnel was ready to be abandoned).
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Methods of backfilling:

e Drilling holes from grade at specific intervals and inserting backfill through the holes; temporary storage
of backfill would have short-term surface impacts to surrounding communities.

e Horizontal placement of fill, in stages, using temporary bulkheads.

e Backfill, grade, and cover with top soil the two daylight sections of the tunnel at Pennsylvania Avenue
and John Street; these areas could be reclaimed for other surface uses. Backfilling would eliminate the
risk of collapse and subsidence, but would preclude subsequent re-use of the tunnel.

Temporary abandonment would require securing the portals, conducting regular inspections of the tunnel, and
long-term maintenance. This option would preserve the tunnel for either transportation or other uses in the
future. A concrete bulkhead would fill the portal, with a locked door for authorized access (Figure 19). At the
two daylight sections, an enclosed stairwell would provide access at the tunnel level to access doors, with the
adjacent open trench filled, graded, and covered with topsoil, making it suitable for other surface uses. The
tunnel liner could require some strengthening and/or mitigation for water leakage to maintain tunnel stability.
Fire and Life/Safety facilities, much less substantial than the ventilation plants required for new tunnels, would
be required to protect maintenance crews, but not the public as the tunnel would be closed. Ongoing ventilation
of the tunnels must occur to prevent accumulation of unsafe gases and allow maintenance personnel to work.
Disadvantages of temporary closure include long-term maintenance and risk of tunnel collapse, or subsidence,
if maintenance does not occur.

Figure 19: Temporary Abandonment Concept
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2. Modified Train Use (Single Track)

The existing B&P Tunnel may be a valuable transportation resource in the future. For example, the tunnel could
be used with one track to move Amtrak, MARC, or freight trains (Figure 20). Future use would require
modifications such as increased vertical clearance to accommodate double-stack rail cars as an independent
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freight route (profile issues prevent a connection back into the NEC). Vertical clearance could be attained by
either lowering the tracks or raising the tunnel roof (raising the roof would require open-cut construction).
Modifications for a single track may not involve increasing the width of the existing tunnel and would not require
extensive cut-and-cover construction along the majority of the existing alignment. Restoration and
modernization of the tunnel could potentially involve repair of the liner, replacement of the invert, and
upgrading fire suppression, ventilation and emergency egress to meet current safety standards. Drainage
problems would also need to be addressed. The track could be used by MARC to store out-of-service trains on
nights and weekends, and during non-rush hour periods (which would not require improved clearance). The
storage would free up platform space at Baltimore Penn Station and limit non-revenue movements to and from
MARC's facility near Martins Airport. Since these should be non-revenue trains, the full rehabilitation to current
safety standards would not be required.

Figure 20: Single Track Concept
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3. Adaptive Re-Use of the Existing B&P Tunnel

A range of alternative uses have been considered, some of which are being evaluated for other tunnels in the
country. Adaptive re-use could involve other parties besides, or in addition to, Amtrak. Re-use concepts
evaluated include:

e Recreation space

e Underground businesses (e.g. mushroom farm, storage)
e  Community facility

e Public exhibit

e  Utility corridor/stormwater control

e Linear park/rail “trail”

While there are potential economic and community building opportunities from adaptive re-use, there would
be challenges that must be taken into consideration. Challenges relate to feasibility of implementation due to
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the need for infrastructure upgrades, depth, and proximity to ground surface. A combination of uses would be
feasible, for example a utility corridor (Figure 21) and public space, such as a recreational park (Figure 22). Public
use, as a park or community facility, would initially require repairs to stabilize the tunnel lining and floor and
modifications to accommodate new utilities, including stormwater lines. Once the new utilities were in place,
the tunnels could be modified for adaptive re-use. It would be about a 30-35 minute walk from the north portal
to the south portal.

Some improvements would be necessary to ensure functionality and occupant safety. For example, the tunnel
liner would need to be repaired and grouted, throughout or in specific locations, depending on the desired use.
New stairways and elevators may need to be installed at the existing portals, including the Pennsylvania Avenue
and John Street open cuts, to allow for improved ingress and egress as required by code. Additional Fire
Life/Safety elements, such as low-velocity fan ventilation and construction of emergency vehicle access
roadways, may be required as under local, state, and federal codes and ordinances. Adaptive re-use would also
need to meet Americans with Disabilities Act accessibility regulations.

Figure 21: Utility Corridor Concept
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Figure 22: Linear Park Concept

H. Evaluation and Identification of Preferred Alternative

Table 9 provides a comparison of the four alternatives based on 52 engineering and environmental evaluation
criteria developed for this project. Subsequent to this DEIS, the Public Hearing, and end of the comment period
for this DEIS, FRA in coordination with MDOT and Amtrak will identify a Preferred Alternative for the B&P Tunnel
Project.

The Preferred Alternative could be Alternative 1: No Build, Alternative 3A, Alternative 3B, Alternative 3C, or
some refinement of any of these alternatives. The identification of the Preferred Alternative will be based on an
assessment of how the Preferred Alternative meets Purpose and Need, an assessment of rail operations,
engineering, transportation, cost, construction, an assessment of all environmental impacts, and on public and
agency comments received. The evaluation and identification of the preferred alternative will be included in the
Final EIS.
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Table 9: Summary of Potential Engineering and Environmental Impacts
Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
. Travel Time Between Minutes: Amtrak Acela Amtrak Acela Amtrak Acela Amtrak Acela
Baltimore Penn Station and | Seconds 5:43/6:10 3:59/4:02 3:24/3:25 3:27/3:27
Gwynns Falls Bridge Amtrak Regional Amtrak Regional Amtrak Regional Amtrak Regional
(southbound/northbound) 5:50/6:19 4:19/4:19 3:43/3:34 3:46/3:37
MARC MARC MARC MARC
5:50/6:14 4:56/4:17 4:22/3:56 4:33/4:04
. Travel Time Savings over Minutes: Not Applicable Amtrak Acela Amtrak Acela Amtrak Acela
Alternative 1 Seconds 1:56 2:32 2:30
(southbound/northbound) Amtrak Regional Amtrak Regional Amtrak Regional
1:46 2:26 2:23
MARC MARC MARC
1:26 1:53 1:44
. Value of Time Savings for All | Dollars per Not Applicable $32.5 Million per Year | $43.4 Million per Year | $42.3 Million per Year
b Passengers® year
'% . Lowest Design Speed within | MPH 30 mph 50 mph 50 mph 50 mph
o the Alignment
8' . Maximum Design Speed MPH 75 mph 100 mph 100 mph 100 mph
along the Alignment
. Average Operating Speed MPH Amtrak Acela Amtrak Acela Amtrak Acela Amtrak Acela
(southbound/northbound) 35/34 mph 54/56 mph 63/66 mph 65/68 mph
Amtrak Regional Amtrak Regional Amtrak Regional Amtrak Regional
34/34 mph 50/52 mph 57/63 mph 59/65 mph
MARC MARC MARC MARC
34/34 mph 44/52 mph 49/57 mph 49/57 mph
. Operational Flexibility and High Medium | Low — only two tracks High — four tracks in High — four tracks in High — four tracks in
Reliability Low in common bore individual bores and individual bores and individual bores and

the ability to platform
at West Baltimore
from two different
tunnel tracks

the ability to platform
at West Baltimore
from two different
tunnel tracks

the ability to platform
at West Baltimore
from two different
tunnel tracks

8 2040 Projected ridership, 2015 dollars
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
8. Meets Projected Year 2040 | Yes/No No — two tracks does Yes Yes Yes
Level of Service for not accommodate
Amtrak/ MARC/ Freight projected level of
service; does not
accommodate double-
stack freight
9. Length of Alignment Miles 3.5 Miles 3.66 Miles 3.66 Miles 3.83 Miles
between Baltimore Penn
Station and Gwynns Falls
Bridge
10. Length of Tunnel Miles 1.42 Miles 1.91 Miles 2.03 Miles 2.23 Miles
11. Steepest Vertical Grade % Grade 1.3% 2.0% 2.0% 2.0%
12. Ability to Meet Current High Medium | Low (P) Low (F) High (P) Medium (F) High (P) Medium (F) High (P) Medium (F)
o Project Design Criteria: Low Two tracks in a single Four tracks in Four tracks in Four tracks in
s Passenger (P) and Freight bore; does not individual bores; individual bores; individual bores;
o (F) accommodate double- | accommodates accommodates accommodates
'gb stack freight double-stack freight, double-stack freight, double-stack freight,
w steep grades for steep grades for steep grades for
freight freight freight
13. Depth of Tunnel Average 15 foot average depth | 130 foot average depth | 130 foot average depth | 140 foot average depth
Depth in Feet
14. Extent of Major Utility Minor None Major — Relocations in | Severe — Relocations Major - Relocations in
Relocations Moderate the general vicinity of | extend significant the general vicinity of
Major tunnel portals distances outside of tunnel portals
Severe tunnel portal areas
15. Estimated Number of On- | # Spaces 0 0 150 40
c Street Parking Spaces Lost
'% 16. Requires Reconstruction of | Yes/No No No Yes Yes
‘g West Baltimore MARC
by Station
§ 17. West Baltimore MARC Yes/No Yes Yes Yes Yes
[
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C

18. Allows for High-Level Yes/No No No Yes Yes
Platforms for West
Baltimore MARC Station
between Franklin and
Mulberry Streets

‘g 19. Capital Cost Estimate YOE S SO S 3.7 Billion S 4.0 Billion S 4.2 Billion
o

20. Impacts to Existing Amtrak | Minor Minor — Scheduled Minor — Most work Moderate — Most work | Moderate — Most work
Operations during Moderate maintenance would would be performed would be performed would be performed
Construction/ Major Severe | continue during off- without affecting NEC | without affecting NEC | without affecting NEC
Rehabilitation peak; emergency operations; only final operations; numerous | operations; numerous

repairs could cause cutover would cause track shifts and track shifts and
significant delays. minor impacts. temporary cutovers temporary cutovers
Frequency and would cause moderate | would cause moderate
magnitude of repairs impacts. impacts.
expected to increase
with time.
21. Impacts to Existing MARC Minor Minor — Scheduled Minor — Most work Moderate — Most work | Moderate — Most work
c Operations During Moderate maintenance would would be performed would be performed would be performed
,g Construction/ Severe continue during off- without affecting NEC | without affecting NEC | without affecting NEC
S Rehabilitation peak; emergency operations; only final operations; numerous | operations; numerous
‘Z, repairs could cause cutover would cause track shifts and track shifts and
S significant delays. minor impacts. temporary cutovers temporary cutovers
Frequency and would cause moderate | would cause moderate
magnitude of repairs impacts. impacts.
expected to increase
with time.

22. Impacts to Existing LRT Minor None — Construction Minor — Adequate Minor — Adequate Minor — Adequate
Operations During Moderate would be contained ground cover between | ground cover between | ground cover between
Construction/ Severe within existing tunnel. | proposed tunnel and proposed tunnel and proposed tunnel and
Rehabilitation LRT track for minimally | LRT track for minimally | LRT track for minimally

disruptive tunneling. disruptive tunneling. disruptive tunneling.

23. Impacts to Existing NEC Minor Minor — Scheduled Minor — Most work Minor — Most work Minor — Most work
Freight Rail Operations Moderate maintenance would would be performed would be performed would be performed

Severe continue during off without affecting without affecting without affecting
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
During Construction/ peak; emergency freight operations; freight operations; freight operations;
Rehabilitation repairs could cause only final cutover freight trains could be | freight trains could be
significant delays. would cause minor scheduled around the scheduled around the
Frequency and impacts. numerous track shifts numerous track shifts
magnitude of repairs and temporary and temporary
expected to increase cutovers. cutovers.
with time.

24. Temporary Community High Medium | None Low — The portal Medium — Portal Medium — Portal
Impacts During Low construction area is construction would construction would
Construction mostly located in impact residential and | impact residential and

either existing Amtrak | industrial areas east of | industrial areas west of
ROW or industrial the existing NEC. the existing NEC.
property.

25. Surface Right-of-Way Acres Residential: O Acres Residential: 0 Acres Residential: 1.9 Acres Residential: 0.9 Acres

Acreage Required, by land Commercial: 0 Acres Commercial: < 0.1 Commercial: 3.1 Acres | Commercial: 1.7 Acres

use type’® Industrial: 0 Acres Acres Industrial: 5.1 Acres Industrial: 6.2 Acres

Other: 0 Acres Industrial: 2.5 Acres Other: 7.0 Acres Other: 7.1 Acres
Total: 0 Acres Other: 5.3 Acres Total: 17.1 Acres Total: 15.9 Acres

— Total: 7.8 Acres

g 26. Surface Acreage of Acres 0 Acres 1.4 Acres 4.0 Acres 5.4 Acres

& | Roadway LOD

& | 27. Estimated Surface # of Parcels 0 10 100 40

?._ Parcels Impacted

E 28. Area of Excavation Acres 0 Acres 10.2 Acres 14.9 Acres 17.1 Acres

_'gn (including open cut)

* 29. Area of Permanent Open Acres 0 Acres 5.6 Acres 12.5 Acres 12.9 Acres

° Does not include existing Amtrak ROW. Includes temporary and permanent
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
30. Estimated Residential # Displaced 0 0 48 24
Building Displacements
31. Estimated Business # Displaced 0 2 9 10
Displacements
32. Estimated Community # Displaced 0 0 5 1
Facility Displacements™®
33. Estimated Residential # of Parcels 0 <5 15 <5
Properties Impacted, but
Residence Not Displaced!!
34. Estimated Non- # of Parcels 0 <5 10 10
Residential Properties
Impacted with No
§ Displacement?®
§ 35. Right-of-Way Impacts Acres 0 Acres 5.8 Acres 15.1 Acres 13.9 Acres
$ | within Minority Population
'i Areas
§ 36. Right-of-Way Impacts Acres 0 Acres 0.9 Acres 2.4 Acres 5.0 Acres
g€ | within Low Income
g Population Areas
© | 37. Impacts to Baltimore Minor None — Compatible None — Compatible Moderate — Excavation | Moderate — Excavation
City’s West Baltimore MARC Moderate with West Baltimore with West Baltimore would impact portions | would impact portions
Station Master Plan Severe MARC Station Master MARC Station Master of industrial land of industrial land
Plan Plan proposed for proposed for
redevelopment. MARC | redevelopment. MARC
Station could remain Station could remain
between Franklin and between Franklin and
Mulberry Streets. Mulberry Streets.
38. Parks Potentially # of Parks 0 0 1 — Lafayette and 0
Impacted Payson Park
39. Estimated Area of Acres 0 Acres 0 Acres < 0.1 Acres 0 Acres

10 Includes schools, churches, community centers, libraries, hospitals, police and fire stations
1 permanent or temporary impacts to property
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
40. Adverse Effects for Number of 0 6 (6 contributing 8 (87 contributing 10 (132 contributing
Historic Properties Properties historic elements historic elements historic elements
(Number of impacted) impacted) impacted)
Contributing
@ Elements)
§ 41. Area of Surface Acres 0 Acres 12.0 Acres — Monroe- 25.3 Acres — 20.3 Acres — Baltimore
§ disturbance within Historic Riggs, Baltimore & Edmondson Avenue, & Potomac Railroad,
[ District Potomac Railroad, and | Baltimore & Potomac Edmondson Avenue,
‘_,5" Midtown-Edmondson Railroad, Greater Greater Rosemont,
g Historic Districts Rosemont, Midtown- Midtown-Edmondson,
o Edmondson, and and Monroe-Riggs
Monroe-Riggs Historic | Historic Districts
District
42. Known Archaeological # of Sites 0 0 0 0
Resource Sites Impacted
" 43, Stream Impacts Linear Feet 0 Feet O Feet 0 Feet 0 Feet
g 44. Wetland Impacts Acres 0 Acres 0 Acres 0 Acres 0 Acres
2 | 45. Estimated Street Trees # of Trees 0 0 2 1
§ Impacted
g 46. Forested Land Impacted Acres 0 Acres 1.5 Acres 2.5 Acres 3.7 Acres
‘;5 47. 100-Year Flood Plain Acres 0 Acres 3.5 Acres 3.5 Acres 3.5 Acres
Impact
48. Use of Section 4(f) Number of 0 5 11 10
= | Properties Properties
;:j 49. Hazardous Materials # of Low, N/A 57 Low, 29 Med, 6 71 Low, 37 Med, 6 92 Low, 52 Medium, 9
g Sites Identified Medium, and High (92 Total) High (114 Total) High (153 Total)
o High Priority
2 Sites (and
o Total #)
é’ 50. Estimated Number of # of Buildings, | O Severe 0 Severe 175 Severe 111 Severe
o Buildings with Potential Moderate or 0 Moderate 254 Moderate 1,078 Moderate 979 Moderate

Noise Impacts

Severe
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Criterion Measure Alternative 1 Alternative 3A Alternative 3B Alternative 3C
51. Estimated Number of # of Sites 24 69 138 92
Sites with Potential
Vibration Impacts
52. Permanent Negative Low None Medium —would High — would construct | High —would construct
Visual Impacts Medium construct new south new south tunnel new south tunnel
High tunnel portal and portal, portal portal, portal

portal ventilation plant
in primarily industrial
area and construct an
intermediate
ventilation plant in
Reservoir Hill
residential area

ventilation plant, and
new tracks in
residential area and
construct a new
intermediate
ventilation plant in
Reservoir Hill
residential area

ventilation plant, and
new tracks in
residential area and
construct a new
intermediate
ventilation plant in
Reservoir Hill
residential area
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V. AFFECTED ENVIRONMENT

This section presents the existing environmental conditions of resources in the Study Area. The human and
natural environmental resources within the Project Area and associated areas were first identified to analyze
how the project could potentially affect the environment. Potential environmental impacts to these resources
are discussed in Section VI.

The resources considered in the environmental analysis include: air quality; water quality; noise and vibration;
solid waste disposal; natural ecological systems; wetlands; endangered species; flood hazard evaluation and
floodplain management; coastal zone management; production and consumption of energy; use of natural
resources other than energy; aesthetic environment; transportation; elderly and handicapped; land use;
socioeconomic environment; public health; public safety; recreation areas and opportunities; minority race and
ethnicity and low-income populations; sites of historical, archaeological, architectural or cultural significance;
and construction impacts. Each resource is discussed in proportion to its applicability to the B&P Tunnel Project.
Since there are no regulated coastal zones within or near the B&P Tunnel Project, regulated coastal zones are
dismissed from further discussion.

A. Socioeconomics

Existing socioeconomic and demographic conditions within the Study Area include population, land use and
zoning, transportation, economy, housing, neighborhood and community facilities, and minority ethnicity and
low-income populations. The data used for the analysis are from American Factfinder (US Census Bureau, 2013b)
and the American Community Survey (ACS) 2009-2013 (US Census Bureau, 2013a), developed by the U.S. Census
Bureau, U.S. Bureau of Labor Statistics (BLS), U.S. Department of Housing and Urban Development (HUD),
Maryland Department of Business Economic Development, Baltimore Development Corporation, Baltimore
Department of Housing and Community Development, and Baltimore County Department of Economic and
Work Force Development. See Appendix E for socioeconomic data tables.

The Study Area boundary for socioeconomic evaluation was defined using a combination of Census block group
and Census tract boundaries. The area was developed to approximately include block groups and tracts within
500 feet of the alternative centerlines of the alternatives considered in the Alternatives Report. The Study Area
boundary for socioeconomic evaluation is shown in Figure 23.

1. Population

Data helps describe the population and demographic character of the Study Area, local region, and state.
Population data also help identify communities of concern or environmental justice (EJ) communities. For this
assessment, block group data was used to provide the highest level of comparable data. Where block group data
was unavailable, Census tract level data was used.

Based on Census block group data, the total population of the Study Area was approximately 65,762 in 2013 (US
Census Bureau, 2013a), which represents 10.5 percent of Baltimore City’s population and 1.1 percent of the
state population. The residents are distributed across 77 individual Census block groups. Census block group
1101-1 is the most populous block group with a population of 2,612 residents, located in the Mid-Town
Belvedere neighborhood, in the northeast portion of the Study Area. Census block group 2002-2 is the least
populous block group with a population of 249 residents, located in the Penrose/Fayette Street neighborhood
in the southwest portion of the Study Area. The average number of residents per block group was 854 people.
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Figure 23: Study Area
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a. Age

Figure 24 shows the age distribution of male and female populations in the Study Area, with Baltimore City
and Maryland provided for comparison. The most populous age cohort in the Study Area is age 25-29 for
females, and age 30-34 for males. In Baltimore City, the most prevalent age cohort is aged 25-29 for both
males and females; in Maryland it is age 45-49 for both males and females. The Study Area population pyramid
skews noticeably towards female; males are generally underrepresented relative to the city or state,
particularly in the 15-17, 18-19, and 20-21 age cohorts.

Figure 24: Age Distribution of the Study Area

Study Area Population Baltimore City Population Maryland Population

85+
3034 80-84
75-79 75-79
70-74 70-74
65-69 65-69
60 - 64 60 - 64
i , 55-59 55-59 |

)

50-52 50-54 |
25 -29 25 -29 [
40- 44 40-44 I
I | 35-39 35-39 I |
- I I 59133 | | 39735 :
N - 25-29 I |
N 20-22 20-24 |
- 15-19 15-19 [ |
: | T 10-14 10-14 I ]
3: 0 1 5-9 5.9 I |
0-4 0-4 [ |
6.0 4.0 2.0 0.0 2.0 4.0 6.0 8.0 10.0
15.0 10.0 5.0 0.0 5.0 10.0 15.0 10.0 5.0 0.0 5.0 10.0

EMale  HEFemale

Pooulation Percentage Pooulation Percentage ~ EMale BFemale Panuilatinn Parcantase BMale  EFemale

Source: U.S. Census Bureau, American Community Survey, 2009 — 2013, Five year estimates (US Census Bureau, 2013a).

b. Racial Composition

Table 10 presents a summary of the racial composition of the Study Area, Baltimore City and Maryland. This data
is detailed by Census block group in Appendix E. In 2013, majority of the Study Area population was African
American or Black Alone (81.2 percent), which is higher than that of Baltimore City (63.0 percent) and
significantly higher than Maryland (29.4 percent). Nearly thirteen percent (12.8 percent) of the Study Area
population is classified as White Alone, a lower representation than that of Baltimore City, and Maryland (28.3
percent and 58.4 percent respectively). The remaining populations include Asian Alone, Other Alone and Two or
More Races Alone, each representing below three percent of the Study Area population, compared to Baltimore
City and Maryland. The total Hispanic or Latino population within the Study Area was 1.3 percent, a lower
representation than that of Baltimore City (4.0 percent) and Maryland (8.5 percent).

Table 10: Racial Composition of the Study Area

Category Maryland Baltimore City Study Area
Total Population 5,834,299 621,445 65,762
. 3,406,243 174,590 8,400
White Alone (58.4%) (28.0%) (12.8%)
African American or 1,717,582 389,758 53,407
Black Alone (29.4%) (63.0%) (81.2)%
Asian Alone 332,620 14,822 1,515
(5.7%) (2.0%) (2.3%)
215,749 1,362 163
1 ’ ’

Other” Alone (3.7%) (0.0%) (0.2%)
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Category Maryland Baltimore City Study Area
162,105 12,400 1,317
Two or More Races Alone (2.8%) (2.0%) (2.0%)
Total Hispanic or Latino 493,310 26,772 844
P (8.5%) (4.0%) (1.3%)

Source: U.S. Census Bureau, American Community Survey, 2009 — 2013, Five year estimates (US Census Bureau, 2013a).
1 Other includes American Indian and Alaska Native alone, Native Hawaiian and Other Pacific Islander alone and some other race alone.

c. Educational Level

Figure 25 below shows the highest level of educational attainment of the Study Area, Baltimore City and
Maryland for the population 25 years and over. Approximately 30.0 percent of the Study Area have a high school
degree as their highest educational attainment, similar to Baltimore City, whereas 25.9 percent of the population
statewide have a high school degree as their highest educational level. The percentage of people who have a
Bachelor’s degree as the highest level of education is lower within the Study Area (10.7 percent), than in
Baltimore City (14.4 percent) and approximately half that of Maryland (20.1 percent). Graduate or professional
degree attainment as the highest level of education is generally lower within the Study Area, relative to
Baltimore City and Maryland (9.2 percent, 12.4 percent and 16.7 percent respectively).

Figure 25: Educational Level of the Study Area

Educational Attainment
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Less than 9th grade 9th to 12th grade, High school Some college, no  Associate's degree Bachelor's degree Graduate or
no diploma graduate (includes degree professional degree
equivalency)

Study Area H® Baltimore Maryland
Source: U.S. Census Bureau, American Community Survey, 2009 — 2013, Five year estimates (US Census Bureau, 2013a).

d. Poverty

The U.S. Census Bureau Poverty Thresholds for 2013 was an annual median household income of $23,834 for a
family of four. In 2013, the percent of the Study Area population for whom poverty status was determined with
income in the past 12 months below the poverty level was 30.6, compared to 23.8 percent in Baltimore City and
9.8 percent for Maryland. Census Tract 1402 Block Group 4, located in the Upton neighborhood and Census Tract
1702 Block Group 1, which spans the Upton and Madison Park neighborhoods had the most households below
poverty level (216 and 217 respectively). Poverty status is further assessed in Section V.A.8.

e. Linguistic Isolation

According to the U.S. Census 2013 ACS data, there are approximately 422 limited English speaking households
in the Study Area block groups, or 1.6 percent of the total households. This is proportionately somewhat lower
than Baltimore City (2.2 percent) or statewide (3.1 percent).
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A “limited English speaking household” is defined by the U.S. Census Bureau as: “...one in which no member 14
years old and over (1) speaks only English or (2) speaks a non-English language and speaks English ‘very well’. In
other words, all members 14 years old and over have at least some difficulty with English”.

Block Groups in the Study Area range from zero limited English speaking households up to approximately 15
percent (Block group 1206.003). Figure 23 above depicts the Study Area block groups analyzed. Appendix E
provides the information on individual block groups along with Baltimore City and Maryland.

f. Commute (Journey to Work)

According to the U.S. Census Bureau, Commute (or Journey to Work) refers to a worker’s travel from home to
work. Place of work refers to the geographic location of the worker’s job. Appendix E depicts the commute time
and mode of residents in the Study Area, Baltimore City and statewide. Most people within the Study Area use
an automobile (car, truck or van) to get to work (59 percent), although it is a lower percentage than the
population that takes an automobile within Baltimore (73 percent) and significantly lower in Maryland (87
percent). Census block groups 1101.001 and 1102.001, located in the Mount Vernon and Midtown Belvedere
neighborhoods have the largest number of people who use an automobile to commute to work (829). Census
block group 1101.001 also has the largest number of people who commute via public transportation (377). Eight
percent within the Study Area walk to work and two percent use other modes (includes taxi cab, motorcycle or
bicycle). 18 percent have a commute that is less than 15 minutes to work, similar to Baltimore City and Maryland.

2. Land Use and Zoning
a. Land Use

This section describes existing land use within the Study Area, Baltimore City, and Maryland. Land use data are
from Baltimore City (Baltimore City, 2008) and the Maryland Department of Planning (MDP, 2010).

Land uses in the Study Area are mostly residential and dispersed fairly evenly throughout the Study Area. Other
land uses in the Study Area include institutional, primarily west of Baltimore Penn Station; transportation-
related; open space, scattered throughout the Study Area as small neighborhood parks, playgrounds, and
athletic courts, with the largest block being Druid Hill Park in the northeast; commercial, located primarily along
the major roads North Avenue, Pennsylvania Avenue, and West Lafayette Avenue; industrial, concentrated along
the NECin the southwest and near the MTA North Avenue Light Rail Yard in the northeast; and mixed-use. Figure
26 displays the existing land use within the Study Area.

Table 11 summarizes land use in the Study Area, Baltimore City, and Maryland. Because of different
classifications, the latest state land use data (MDP, 2010) are not broadly comparable to Baltimore City data
(2008), except for residential, commercial, and industrial land uses.

The Study Area encompasses approximately five percent of the total land in Baltimore City. Most land use is
residential, both in the Study Area and city. Institutional use represents the next greatest percentage (14.2
percent) in the Study Area, whereas in Baltimore City, it represents 12.7 percent. In the Study Area,
transportation is the next most prevalent land use at 11.2 percent; this percentage is nearly twice that of
Baltimore City (6.3 percent). Less of the Study Area is open space (9.6 percent) and industrial (6.9 percent)
compared to Baltimore City at 14.2 percent and 15.7 percent, respectively. More land is commercial (7.7
percent) and mixed-use (1.1 percent) in the Study Area than in Baltimore City (6.2 percent and 0.7 percent,
respectively).
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Table 11: Land Use Summary

tand Use Type | (ol arcent) | (hcres) | (percent)
Residential 1,327.9 49.3 23,915.8 44.2
Institutional 382.0 14.2 6,899.8 12.7
Transportation | 301.3 11.2 3,390.5 6.3
Open Space 259.9 9.6 7,699.7 14.2
Commercial 208.1 7.7 3,339.6 6.2
Industrial 185.6 6.9 8,509.7 15.7
Mixed 28.8 1.1 390.1 0.7
Total 2,693.6 100.0 54,145.2 100.0

Source: State of Maryland Land Use and Shapefile (MDP, 2010; Baltimore City, 2008)

b. Zoning

Zoning in the Study Area is generally consistent with citywide land use (Table 12 and Figure 27). Open space
constitutes nearly 10 percent of land use in the Study Area, however, no land is actually zoned as open space.
Study Area zoning is comparable to citywide zoning in most categories, except proportionately more properties
are zoned as Community Businesses, Central Commercial, Community Commercial, and Office-Residences.
Substantially less acreage is zoned industrial in the Study Area compared to citywide. The ROW for the existing
B&P Tunnel and approach tracks are zoned industrial and/or “approved conditional use” through other zoning
such as residential and commercial. According to current zoning, no railroad yards or shops are approved outside
industrial zoning.

3. Transportation
a. Northeast Corridor (NEC)

The NEC runs from South Station in Boston through Pennsylvania Station in New York City and terminates at
Union Station in Washington, D.C. The NEC in the Study Area is shared by intercity, commuter, and freight
operations, and moves 365 million passengers and 14 million car-miles of freight per year. A total of 145 daily
trains, with a peak of 35 trains during the four-hour afternoon peak period, traverse the existing B&P Tunnel,
including 11.6 million passengers on Amtrak's Northeast Regional and Acela Express Services (FRA, 2015). The
NEC accommodates Amtrak; Northeast Regional and Acela Express passenger trains; MARC commuter rail
service; and NS freight service.
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Table 12: Zoning Districts
Study Study Baltimore | Baltimore
Zoning District District Description Area Area City City
(Acres) | (Percent) | (Acres) (Percent)
Residential Includes both single-familyand | ) co0 o | ¢y 4 34,976.7 | 65.4
general residential districts
Primarily accommodates office
Office-Residence and residential use in 102.9 4.0 582.8 11
appropriate areas and locations
. Shopping convenience for
Nelghborhood people residing in nearby areas. | 22.1 0.8 42.8 0.1
Business
Designed to accommodate the
Community Business | Nceds Of a large consumer 2056 |79 2,2459 | 4.2
population served by a
neighborhood business district.
Provides for a great variety of
large retail stores, offices, and
. related activities characteristic of
Central Business . . 24.7 0.9 290.2 0.5
major business streets of the
downtown area and that serve
the metropolitan region.
Provides for uses and activities in
Central Commercial the central business district of 124.4 4.8 538.5 1.0
the City.
Designed primarily to
Communljcy accommodate: business, service, 116.3 45 1354.6 55
Commercial and commercial uses of a
highway-oriented nature
Intended to permit light
Industrial manufacturing, warehousingand | ;50 o | 45 13,4365 | 25.1
service uses, suitable for
industrial and related activities.
Total 2,602.2 | 100.0 53,499.9 | 100.0

Source: Land Use Shapefile (Baltimore City, 2008)

December 2015

80




Draft Environmental Impact Statement and Section 4(f) Evaluation

ST g

Pt

b

uojjni

K
-
il

Wt
730 Baltimore;
N ARG

---*------------- 4

e u

/

0
\ &
4
Il

e;‘-k_l-- P

Mulberry St

MW Existing B&P Tunnel [ Parks

- Commercial - Water
Residential Railroad
Mixed === Socio-Economic
) Nmmmd Study Area Boundary
- Industrial

== |nterstate

Figure 27: Existing Zoning

within the Study Area

A 0 500 1,000 2,000
T — et

NORTH

Pennfy
Station}s

e‘ U:S. Deportment of Transportation

Federal Railroad Administration

Maryland Department
&P%% o of Transportation

December 2015

81



Draft Environmental Impact Statement and Section 4(f) Evaluation BaPRdicr

b. MARC Commuter Rail Service

MARC is a commuter rail system providing service between Baltimore City and Washington, D.C. MARC Train
service has two stations in the Study Area: Baltimore Penn Station and West Baltimore station. MARC Train
service has a 20 minute headway during peak hours and a one-hour headway during non-peak hours. In 2012,
the two stations served over 28,400 passenger trips daily (MTA, 2013). In December 2013, the MARC Penn Line
began providing weekend service to Washington, D.C.

C. Light Rail

Light Rail is a 30-mile alignment with 32 stations. In 2014, it carried over 8.1 million passengers (Maryland
Department of Transportation, 2015).The Light Rail follows a north-south alignment from Hunt Valley in
Baltimore County to Baltimore/Washington International Thurgood Marshall Airport (BWI) and Glen Burnie in
Anne Arundel County. Light Rail connects to Amtrak, MARC, and local bus service, operated by MTA.

d. Metro Subway

Metro Subway is a 15.5 mile heavy rail system serving Baltimore City and Baltimore County, from Johns Hopkins
Hospital in the southeast to Owings Mills in the northwest. Metro has a headway of 8 to 10 minutes and end-to-
end travel time of approximately 30 minutes. Metro provides connections to the local bus service and Light Rail.
In fiscal year (FY) 2016, the Metro transported 14.6 million passengers (Maryland Department of Transportation,
2015).

e. Roadway Network

The major arterials that pass through the Study Area include: North Avenue, West Franklin, and West Mulberry
Street, which run east to west; and, Pennsylvania Avenue, which runs northwest to southeast. These arterials
provide connections throughout Baltimore City and facilitate short intra-city trips between residential,
commercial, and employment destinations. The regional connectors in the Study Area include Martin Luther
King Junior Boulevard, which provides connections to Interstate 95 (I-95) and Interstate 295 (I-295); Interstate
83 (1-83), which runs from the northern suburbs of Baltimore to downtown; and U.S. Route 40, which connects
to points west.

f. Bus Service

The Study Area is served by MTA’s local bus service and Baltimore City’s Charm City Circulator (CCC). MTA buses
provide transit service along 57 local, limited stop and express bus routes throughout the region. It has an
average daily ridership of 242,000 and an average headway of approximately 20 minutes during peak hours and
30 minutes during non-peak hours. Within the Study Area, MTA local bus service provides connections to
Amtrak, MARC, Light Rail, Metro, and the CCC.

The CCC is a free shuttle service provided by the Baltimore City Department of Transportation (DOT), with one
route that passes through the Study Area. The Purple Route travels north-south through the Study Area from
Baltimore Penn Station in Mount Vernon to Federal Hill in south Baltimore. The service has a fifteen minute
headway and operates during peak and off-peak hours on weekdays and weekends, connecting with other
transit services. In FY 2014, the Purple Route transported approximately 150,000 riders per month (Baltimore
City, 2014).

g. Freight

Currently, cargos to/from specific railroad customers of the freight trains that pass through the B&P Tunnel
include vegetable oil; plastic pellets; paper; lumber; and produce. There are no regulations or restrictions,
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however, which would preclude other forms of freight cargo on these trains, providing the material is moved in
accordance with federal transportation rules.

Norfolk Southern Corporation and CSX Corporation have rights to operate on the Northeast Corridor per
“trackage-rights agreements” that date back to Amtrak’s acquisition of the Northeast Corridor on April 1, 1976
as part of the Railroad Revitalization and Regulatory Reform Act of 1976 (see end note for more discussion
regarding dates). Per these agreements, Amtrak must make reasonable efforts to accommodate freight rail
operations on the Northeast Corridor, and freight rail companies must be equally accommodating in accepting
off-hour track assignments for the movement of goods (nights, weekends), when passenger trains operate less
frequently and the insertion of freight trains will not delay them. While these agreements guarantee private rail
freight companies access to the Northeast Corridor, these rail freight companies have other route options
around Baltimore that make it unlikely that the B&P Tunnel route would be more attractive as a major through
route across or around the city.

Because of these alternate route options, there are currently no “through” freight trains operating through
Baltimore on the Northeast Corridor. For the past several years, only one local Norfolk-Southern Corporation
(“NS”) freight train has been operating through the B&P Tunnel daily, serving customers south of the B&P Tunnel
between Baltimore and Washington, D.C. The train originates at Bayview Yard in Eastern Baltimore (north of
Baltimore Penn Station), travels through the Station and the Tunnel, and delivers and/or picks up cars at various
sidings, and then returns to Bayview Yard.

NS has no plans to increase or change its B&P Tunnel freight operation in the near future. NS has, however,
restated its contractual right to increase freight operations in the future should it see value in doing so. In
addition, the agreements provide that Amtrak cannot take any action that may restrict future growth in freight
traffic through the B&P Tunnel.

Amtrak’s first priority is to its passenger services. Therefore, although Amtrak must accommodate requests from
NS or other freight operators with trackage rights agreements for additional train moves on the Northeast
Corridor, Amtrak need only schedule such moves as space between passenger trains can be made available.
Where the freight operator and Amtrak have a dispute about scheduling of freight moves, the Surface
Transportation Board (STB) adjudicates trackage rights agreements.

4, Economy
a. Employment

The labor force includes the civilian and U.S. Armed Forces population over 16 years of age working as paid
employees, people who are self-employed (including farmers), or who worked 15 hours or more as unpaid
workers for a family farm/business. Excluded from the labor force are those over 16 years of age who are
students, homemakers, unpaid volunteers, retirees, institutionalized, or worked less than 15 hours a week as
unpaid workers for a family farm/business.

The unemployed are defined as those over 16 years of age and not currently working, but actively looking for
work and generally available to work. As shown in Table 13, in 2013, the unemployed population of the Study
Area was 20.4 percent, which was about 6.5 percent higher than Baltimore City and about 12.2 percent higher
than the statewide rate (US Census Bureau, 2013a).
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Table 13: Labor Force Characteristics

Population
. . . Unemployed
Geographic Area Es:;:ents in Labor Residents in Labor
Force (Percent)
Study Area 36,055 20.4
Maryland 3,214,633 8.2
Baltimore City 312,986 13.9

Source: U.S. Census Bureau (US Census Bureau, 2013a).

The percent of residents employed in each occupation category of the ACS in 2013, detailed in Appendix E, is
similar for the Study Area Block Groups, Baltimore City, and Maryland (see Table 14). Most workers residing in
the Study Area (about 33.2 percent) work in management, business, science, and arts. Approximately a quarter
(25.1 percent) work in a service capacity, and 25.2 percent are sales and office staff. The remaining workers are
in natural resources, construction, and maintenance sectors (4.4 percent) or laborers in production,
transportation, or material-moving jobs (12.0 percent).

The highest percent of Study Area workers in the management, business, science, and art professions (82.2
percent) reside in the Bolton Hill neighborhood (Block Group 1401.004). For the other analyzed occupation types
in the Study Area, the majority (67.4 percent) work in sales and office occupations and reside in the Midtown-
Edmondson neighborhood (Block group 1605.002); majority of Study Area residents working in services (53.7
percent) reside in the Sandtown-Winchester neighborhood (Block Group 1501.003); the highest percentage of
people whose occupations are in natural resources, construction, and maintenance (28.6 percent) reside in the
Mondawmin neighborhood (Block Group 1504.001); and the highest proportion of working residents in
production, transport, and material moving jobs (44.1. percent) reside in in the Penrose/Fayette neighborhood
(Block Group 2002.002). Major employers in the Study Area include Bon Secours Hospital and the University of
Baltimore (US Census Bureau, 2013e).

Table 14: Summary of Resident Occupations

Natural X
Production,
. Management, Resources, i
Geographic . . Sales and . Transportation,
Business, Service . Construction, .
Area/Census . Office and Material-
Science, and (Percent) and .
Block Group (Percent) . Moving
Arts (Percent) Maintenance
(Percent)
(Percent)
Maryland 44.2 16.9 23.2 7.9 7.7
Baltimore City 38.4 21.6 23.5 6.1 10.5
Study Area Total
33.2 25.1 25.2 54.4 12.0
Block Groups

Source: U.S. Census Bureau (US Census Bureau, 2013a).

b.

Business

The U.S. Census Bureau’s 2013 Annual Economic Survey provides certain business characteristics data by North
American Industry Classification System (NAICS) code and zip code (US Census Bureau, 2013c), which is the
smallest available analysis unit for businesses in the Study Area. The zip code boundaries encompassed in all, or
part of the Study Area include: 21201, 21202, 21216, 21217, 21223, and 21229 (Figure 28).
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Table 15 shows a total of 4,185 businesses are located in the Study Area zip codes with the majority in the
easternmost portion that extends south (21202), encompassing Baltimore Harbor (US Census Bureau, 2013c).
The top five sectors in the Study Area zip codes are professional, scientific, and technical services (17.3 percent);
retail trade (15.0 percent); accommodation and food services (13.0 percent); health care and social assistance
(12.0 percent); and other services (11.1 percent). A total of 2,137 establishments (51.1 percent) have one to four
employees with the largest 12 establishments having 1,000 or more employees (0.3 percent). In comparison, in
2013, Baltimore City had 12,280 establishments of which 386 had 100 or more employees (3.1 percent) and
statewide 135,421 establishments had 3,375 had 100 or more employees (2.5 percent). (US Census Bureau,
2013f). In 2013, annual payroll was distributed in the following zip codes (US Census Bureau, 2013d):

e 21201:$2.2 billion
e 21202:$3.8 billion
e 21216:$0.3 billion
e 21217:50.1 billion
e 21223:50.2 billion
e 21229:50.3 billion

Annual 2013 payroll in Baltimore City was approximately $16 billion (US Census Bureau, 2013c) and $108 billion
statewide (US Census Bureau, 2013e).

The largest business in the immediate vicinity of the south portal, P. Flanigan & Sons (F&S) Inc., is located at
1300 North Monroe Street, intersecting zip codes 21216 and 21217 within the Study Area. It is the only Maryland
State Highway Administration approved recycled concrete aggregate base manufacturer in Maryland and has
been in operation since 1885. It has an advantageous location for material transportation, which utilizes the CSX
freight line spur to transport stockpiles of aggregate, as much as three times per week and it is in close proximity
to several major highways and facilities, including 1-95, 1-695, I-70, U.S. Route 1, U.S. Route 40, MD-295, the Port
of Baltimore and BWI Airport. This location employs approximately 50 people, some of whom reside in adjacent
communities, making this business one of the economic drivers of the community. Potential impacts to this
business are discussed in Section VI.

C. Property Taxes

Both Baltimore City and Maryland real property tax rates have remained constant since 2008, at $2.268 and
$0.112 per $100 assessed value, respectively (Baltimore City, 2013). Based on parcel tax data, 2014 Baltimore
City real property taxes in the Study Area totaled approximately $34.8 million, compared to $763 million levied
citywide in 2013 (Baltimore City, 2013; Baltimore City, 2014). The State collected approximately $738 million in
real property taxes in 2013 (Maryland State Archives, 2015).

d. Income and Wages

Table 16 summarizes 2013 inflation-adjusted median household income of people residing in the Study Area,
Baltimore City, and Maryland. The median household income of the 77 Study Area Blocks Groups ranged from
$8,643 to $78,365. The average median household income of the Study Area Block Groups was $29,474 —
approximately $12,000 (29 percent) less than that of Baltimore City and $44,000 (60 percent) less than the
statewide average.
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Table 15: Number of Business Establishments per NAICS Business Sector by Zip Code

Zip Code Total Number by
NAICS Business Sector? .
21201 | 21202 | 21216 | 21217 | 21223 | 21229 Business Sector
Accommodation and 195 | 202 17 36 50 44 544
Food Services
Administrative, Support,
Waste Management and 59 97 4 10 12 15 197
Remediation Services
Arts, Entertamrnent, and 19 27 0 9 4 ) 61
Recreation
Construction 23 22 7 12 17 29 110
Educational Services 17 26 3 5 5 8 64
Finance and Insurance 86 166 4 6 7 13 282
Health Care and Social 146 | 117 53 57 29 101 503
Assistance
Information 35 46 0 2 3 3 89
Management of
Companies and 17 19 0 0 0 0 36
Enterprises
Manufacturing 7 14 2 5 32 6 66
Other Services (Except
Public Administration) 126 142 29 69 49 >1 466
ProfeSS|on§I, SC|ent'|f|c, 316 359 1 19 14 16 725
and Technical Services
Real Estate anfj Rental 59 78 10 53 29 13 212
and Leasing
Retail Trade 141 143 56 91 114 81 626
Transportatlo.n and 8 12 10 5 11 10 56
Warehousing
Utilities 2 8 0 0 0 0 10
Wholesale Trade 25 44 4 8 32 22 135
Industries Not Classified 0 0 0 2 0 1 3
Zip Code Total Numberof |, o0, | 1555 | 200 | 359 | 408 | 415 4,185
Establishments

Source: U.S. Census Bureau Economic Survey (US Census Bureau, 2012).
INorth American Industry Classification System
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Table 16: Median Household Income

Geographic Area Median Household Income (U.S. Dollars)*
Study Area $29,474
Maryland $73,538
Baltimore City $41,385

Source: U.S. Census Bureau (US Census Bureau, 2013a).
12013 inflation-adjusted dollars

5. Housing

Housing types, tenure, vacancy, and ownership rates are useful in understanding the availability of suitable
housing in areas where residential property displacements could occur as a result of the Project.

The number of housing units and occupancy within the Study Area is summarized in Table 17. In 2013, there
were 38,059 housing units within the Study Area, representing 12.8 percent of the total housing units within
Baltimore City and 1.6 percent of statewide housing units (US Census Bureau, 2013a). Approximately 69.3
percent of these housing units were occupied, which is lower than the proportion of occupied housing in
Baltimore City (81.5 percent) and Maryland (89.9 percent). Based on field-verified data, rowhouses are the most
common residential buildings in the Study Area.

Table 17: 2013 Housing Units and Occupancy Characteristics

. . Owner Occupied | Average
) Total Housing | Occupied . . .
Geographic Area . . . Housing Units | People/Occupied
Units Housing Units . .
(Percent) Housing Unit
Maryland 2,387,285 2,146,240 67.6 2.8
Baltimore City 296,256 241,455 48.3 2.6
Study Area Total 38,059 26,358 30.9 2.8

Source: U.S. Census Bureau (US Census Bureau, 2013a).

According to the ACS, about 30.9 percent of the occupied housing units within the Study Area Block Groups were
owner-occupied in 2013. Comparatively, the percentage of owner-occupied housing units within Baltimore City
and Maryland was 48.3 and 67.6 percent, respectively. The average number of people per occupied housing unit
for the Study Area Block Groups was 2.5, similar to the Baltimore City average of 2.6, and Maryland at 2.8 people.

The Study Area currently contains six publicly owned housing developments, with a total of 2,467 units,
dispersed throughout the Study Area. There are also 22 affordable housing apartment developments with a total
of 3,111 units. Seven of these developments provide family housing, 12 serve the elderly, and two provide
disabled housing. One development is not classified (HABC, Accessed 2014).

6. Neighborhoods and Community Facilities

Neighborhoods and facilities were identified based on site visits and a review of Geographic Information Systems
(GIS) data. Thirty residential neighborhoods were identified within, and/or intersecting with, the Study Area.

Community facilities within the Study Area include educational, religious, law enforcement, fire and rescue,
parks and recreation facilities, and cemeteries.
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a. Neighborhoods

The proposed intermediate ventilation plant and South Portal locations for Alternatives 3A, 3B, and 3C are within
three Study Area neighborhoods. These are Reservoir Hill, Bridgeview/Greenlawn, and Midtown-Edmondson.
The Jones Falls Area neighborhood surrounds the proposed North Portal location; however, this neighborhood
is the least residential due to heavy transportation land use with I-83, MTA North Avenue Light Rail Yard, and
Baltimore Penn Station. These neighborhoods are shown in Figure 29 and listed in Table 18.

The Study Area neighborhoods are typical of older, established urban areas, with historic architecture, highly
trafficked pedestrian spaces, busy thoroughfares, and quieter residential roads. The neighborhoods are primarily
residential, composed mainly of single-family attached rowhomes and several garden apartment complexes. The
Study Area features a variety of commercial and industrial businesses, such as convenience stores,
bar/restaurants, clothing retail, and automotive care, located along the main thoroughfares of North Avenue
and Pennsylvania Avenue. Residential and commercial areas alike are characterized by a near-constant hum of
pedestrian activity.

In some neighborhoods, the residential character/cohesion has been impacted by previous construction of
substantial linear infrastructure. The existing B&P Tunnel rail alignment traverses from Gwynn’s Falls as surface
tracks (i.e., daylighted) through the Carroll-South Hilton, Penrose/Fayette Street Outreach, Rosemont
Homeowners/Tenants, Evergreen Lawn, Midtown-Edmondson, and Bridgeview/Greenlawn neighborhoods.
Since it was constructed in 1873, the railroad has been a physical barrier to the neighborhoods, except in nine
locations where it is crossed by local roads or there is an overpass. Land adjacent to the rail corridor is primarily
commercial and industrial, which act as a buffer between the railway and residential land uses.

The residential character of neighborhoods has also been impacted by wide multilane roads such as U.S. 40,
which bisects neighborhoods to the southwest of the Study Area; North Avenue, a major east-west thoroughfare
in the north of the Study Area; Martin Luther King Junior Boulevard, which leads to I-95 and I-295 in the southeast
of the Study Area; and |-83 to the east. The Jones Falls Area neighborhood is the least residential as it has heavy
transportation land use where 1-83, the MTA North Avenue Light Rail Yard and Baltimore Penn Station are
located. Neighborhoods in the Study Area east of the Jones Falls Area connect to the neighborhoods west or
south via 11 overpasses at nearly all major intersecting streets, ensuring neighborhood access.
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Table 18: Neighborhoods within the Study Area

Neighborhood Location within Study Area
Barclay East
Bolton Hill Central
Bridgeview/Greenlawn West
Coppin Heights/Ash-Co-East North
Druid Heights North
Easterwood West
Evergreen Lawn Southwest
Franklin Square South west
Greenmount West East
Harlem Park South
Heritage Crossing South
Johnston Square East
Madison Park Central
Mid-Town Belvedere East
Midtown-Edmondson Southwest
Penrose/Fayette Street Outreach Southwest
Rosemont Homeowners/Tenants Southwest
Sandtown-Winchester Central
Upton Central
Carroll-South Hilton Southwest
Shipley Hill Southwest
Mondawmin Northwest
Parkview/Woodbrook Northwest
Penn North North
Reservoir Hill North
Jones Falls Area Northeast
Charles North Northeast
Charles Village Northeast
Druid Hill Park Area North
Remington Northeast
b. Community Facilities

The Study Area contains a wide range of community facilities and public services that are locally oriented and
serve the region, including churches and other places of worship, recreation centers, cemeteries, schools,
libraries, and parks. Figure 30 shows the community facilities within the Study Area. These facilities are an
integral part of the communities in which they serve, as resident participation contributes to community
cohesion.
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i Educational Facilities

There are 25 educational institutions within the Study Area. There are four elementary/middle schools, two
middle schools, and three high schools. Carver Vocational Technical High School is the only vocational school
within the Study Area. The University of Baltimore is the only higher education institution in the Study Area.
Table 19.

Table 19: Schools within the Study Area

Name Location
Eutaw-Mashburn Elementary School 1624 Eutaw Place
Westside Elementary School 2235 N Fulton Avenue
Matthew A. Henson Elementary School 1600 N Payson Street
Harlem Park Elementary/Middle School 1401 W Lafayette Street
Dallas F. Nicholas Sr. Elementary School 201 E 21% Street
John Eager Howard Elementary School 2011 Linden Avenue
Mount Royal Elementary Middle School 121 McMechen Street
Gilmor Elementary School 1311 N Gilmor Street
Samuel Coleridge-Taylor Elementary School 507 W Preston Street
Furman L. Templeton Elementary School 1200 N Pennsylvania Avenue
Booker T. Washington Middle School 1301 McCulloh Street
James Mosher Elementary School 2400 W Mosher Street
Mary Ann Winterling Elementary School 220 N Bentalou Street
Lockerman Bundy Elementary School 301 N Pulaski Street
Empowerment Academy Elementary/Middle School 851 Braddish Avenue
Midtown Academy 1398 Mount Royal Avenue
New Song Academy Elementary/Middle School 1530 Presstman Street
Baltimore Montessori Public Charter School 1600 Guilford Avenue
New Hope Academy middle/high school 900 Druid Hill Avenue
Augusta Fells Savage Institute of Visual Arts 1500 Harlem Avenue
Baltimore Talent Development High School 1500 Harlem Avenue
Baltimore Renaissance Academy HS 1301 McCulloh Street
Carver Vocational Technical High School 2201 Presstman Street
Monarch Academy Public Charter School 1200 North Freemont Avenue
University of Baltimore 1420 N. Charles Street
Source: Baltimore City, 2010
ii.  Places of Worship

Thirty-seven places of worship are located within the Study Area and are listed in Table 20.

Table 20: Places of Worship within the Study Area

Name Location

Perkins Square Baptist Church 2500 Edmondson Avenue
Faith Christian Worship Center 700 N Pulaski Street
Wayside Baptist Church 1318 Riggs Avenue
New Bethlehem Baptist Church 1370 N Carey Street
Transformation Baptist Church 815 N Mount Street

St Peter Claver Roman Catholic Church 1524 N Fremont Avenue
St Katherine’s Episcopal Church 2001 Division Street
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Name

Location

The Old Time Way Church of Deliverance

2100 W Lanvale Street

Trinity Baptist Church

1601 Druid Hill Avenue

Sanctuary Church

800 N Fulton Avenue

McKinney Memorial Holy Church

1334 N Calhoun Street

Holy Temple Pentecostal Church

574 Presstman Street

Refuge Church of Deliverance

2101 Edmondson Avenue

Berea Seventh Day Adventist Church

1901 Madison Avenue

World Deliverance Church

1700 McCulloh Street

Central Congregation of Jehovah's Witnesses

1107 N Fremont Avenue

Church of Christ

664 Pitcher Street

New Porters Tabernacle Church

2105 Edmondson Avenue

Bethel United Apostolic Church

631 Whitelock Street

All New Satellite Baptist Church

101 N Warwick Avenue

New Metropolitan Baptist Church

1501 McCulloh Street

Freedom Church & Ministries

813 N Pulaski Street

St Luke’s United Methodist Church

1100 N Gilmor Street

All Saints Baptist Church

1300 N Mount Street

Payne African Methodist Episcopal Church

1714 Madison Avenue

St Matthew Lutheran Church

1909 Druid Hill Avenue

Triumph Church of God

1501 Myrtle Avenue

Open Door Baptist Church

1700 Madison Avenue

New Life Fellowship Church of Christ

559 Robert Street

First Emmanuel Baptist Church

2203 Park Avenue

Beth Am Congregation

2501 Eutaw Place

Strawbridge United Methodist Church

1624 Eutaw Place

Masjid ul-Haqq

514 Islamic Way

New Mount Joy Missionary Baptist Church

1725 Division Street

Life Celebration Center Church

2100 Edmondson Avenue

Christ Apostolic Church

2206 Park Avenue

Tabernacle of God Church Outreach

1520 Winchester Street

Source: United States Geological Survey Geographic Names Information System, 2012/RKK

iii.  Law Enforcement Facilities

The Study Area is served by the North, Central, East, West, and Southwest police districts of Baltimore City. There
is one police station located at 1034 North Mount Street, in the West District.

iv. Fire and Rescue Facilities

The Baltimore City Fire Department provides fire protection and emergency medical services to Baltimore City.
The Study Area is served by the second and third Battalions of the Baltimore City Fire Department, which contain
three fire stations (see Table 21).

Table 21: Fire and Rescue Facilities within the Study Area

Name Location
Second Battalion Smokestack Hardy Fire Station 405 McMechen Street
Engine Company 13, Truck Company 16, Medic 4
Third Battalion Charles R. Thomas Fire Station

2249 Edmondson Avenue
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Engine Company 36
Third Battalion 1503 W Lafayette Avenue

Engine Company 8, Truck Company 10, Medic 15
Source: Baltimore City (2010)

V. Parks and Recreational Facilities

There are 104 parks in the Study Area, including city parks, neighborhood parks, and community pocket parks.
Park services are provided by the Baltimore City Department of Recreation and Parks. Druid Hill Park, in the
northeast Study Area, is the largest park that intersects the Study Area, encompassing approximately 615 acres.
Small neighborhood and community pocket parks are prevalent throughout the Study Area.

Two parcels not occupied by buildings are located at the intersection of Whitelock Street and Brookfield Avenue
in the areas of consideration for ventilation plants. These parcels are owned by the City of Baltimore Mayor and
City Council and managed by the Reservoir Hill Association through the Adopt-A-Lot Program. Per the Baltimore
City Department of Housing and Community Development, and confirmed through discussions with
neighborhood residents at various B&P Tunnel Project Community Meetings, a community garden (Whitelock
Farm) is maintained and utilized by residents at these parcels, with additional potential uses for the parcels
proposed by the community. The community garden and existing use of these parcels as community gathering
spaces are considered integral to the neighborhood character of Reservoir Hill by its residents.

Baltimore City Department of Recreation and Parks manages 41 recreation centers throughout Baltimore City,
six of which are located within the Study Area (see Table 22). These centers offer programs for children and

adults, including cooking classes, arts and crafts, as well as gym activities.

Table 22: Public Recreation Centers within the Study Area

Name Location
Bentalou Recreation Center 222 N Bentalou Street
John Eager Howard Recreation Center 2100 Brookfield Avenue
Lillian S. Jones Recreation Center 1310 N Stricker Street
Mount Royal Recreation Center 120 W Mosher Street
Parkview Recreation Center 2610 Francis Street
Robert C. Marshall Recreation Center 1201 Pennsylvania Avenue

Source: Baltimore City Department of Recreation and Parks

There are three public swimming facilities in the Study Area: one park pool, located in Druid Hill Park; and one
neighborhood pool and one wading pool, both located in the Sandtown-Winchester neighborhood (see Table
23).

Table 23: Public Pools within the Study Area

Swimming Facility Name Location
Park Pool Druid Hill Park 800 Wyman Park Drive
Walk-to Pool William McAbee 1323 N Gilmore Street
Wading Pool Lillian S. Jones Recreation Center 1310 N Stricker Street

Source: Baltimore City Department of Recreation and Parks
vi. Cemeteries

The Etting Family Cemetery at 1510 West North Avenue is the only cemetery located in the Study Area. It is the
oldest Jewish cemetery in Baltimore.
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7. Visual and Aesthetic Resources

In order to identify and analyze changes to visual and aesthetic quality within the Study Area, during and/or after
construction, the FRA Procedures for Considering Environmental Impacts (FRA, 1999) and guidance from the
Federal Highway Administration (FHWA) Visual Impact Assessment for Highway Projects (FHWA, 1981) were
used.

Because no specific decisions regarding construction materials, design, or location have been made, the
discussion focuses on typical alternative components that will be seen with the B&P Tunnel Project, as well as
their proposed locations. These components include portals, ventilation plants, and trackway.

a. Methodology

The FRA Procedures for Considering Environmental Impacts provide general guidance to identify any significant
changes likely to occur in the natural landscape and in the developed environment. The Procedures suggest the
EIS should also discuss the consideration given to design quality, art, and architecture in project planning and
development. The FHWA methodology provides the following seven main components to the evaluation of
visual and aesthetic quality.

1. Define Project Viewshed/Physical Limits of Visual Environment: The “project viewshed” is the surface
area visible from the project site and within the Study Area.

2. Determine Viewer Groups: Viewer groups were divided into those with a view of the project who
would be affected by its visual elements. These include residents, workers, pedestrians, cyclists,
educational institutions, recreational groups and other commercial sites within the Study Area. Viewer
groups also include those with a view from the project, such as transit riders.

3. Identify Key Viewpoints and Views and Assess Visual Quality: The project is located within a diverse
urban corridor where no natural landscape features are located. Assessment of “visual quality” is
based on “vividness”, “intactness” and “unity”. The existing visual character of the project area is a
mix of commercial, residential, industrial and transportation uses, and includes historic architecture

elements within these land uses.

4. Analyze changes in Existing Visual Resources and Viewer Response: The alternatives would convert
commercial, residential, industrial, and transportation land uses to entirely transportation land use.
Residents of the Study Area would be the most affected viewer group by the project. As the majority
of the proposed alternatives are underground, viewer responses are expected to focus on portal,
ventilation plant, and above-ground trackway locations.

5. Depict Visual Appearance with the Project: The visual appearance of the B&P Tunnel Project would
consist of project components that would be visible to viewer groups. The project components include
tunnel portals, ventilation plants, and trackway. The most visible components of the project would be
the tunnel portals and ventilation plants. The transitway would be largely underground.

6. Assess the Project’s Visual Impacts: The project would have some visual impacts at ventilation plant
and portal locations. The ventilation plant would be a new structure with a footprint of up to 100 feet
by 200 feet and a height up to 55 feet within the visual landscape of the project area. Portal locations
may not have significant impacts as they would be located within existing transportation and industrial
land use. There would also be visual impacts during construction, which would be temporary.
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7. Propose Methods to Mitigate Adverse Visual Impacts: Adverse visual impacts will be mitigated
through urban and landscape design to improve the visual and aesthetic quality and character of the
Study Area.

Based on the criteria described above, general visual effects were assigned a rating of low, medium, or high as
dependent on these factors: the nature of a project component, contextual compatibility between the visual
component and its surroundings, changes to the visual landscape as a result of the visual component, and viewer
sensitivity. The following is a more detailed discussion of how the general visual effects ratings were assigned
follows.

i. Nature of Project Components Common to All Alternatives

The nature of the project component refers to the project design, size and type of project element. In the
analysis, the level of general visual effect (high, medium, or low) reflects the visibility of a component absent
from context, location, or exposure to a specific viewing group. Therefore, the level is a reflection of the
components’ general size and type. The components of the Project are listed below.

e Tunnel Portal
e Ventilation Plants
o Trackway
0 At-Grade
0 Underground

ii.  Contextual Compatibility

Contextual compatibility explains how harmoniously a project component fits into the existing visual
environment of the project area. The visual effects of components can be either low, medium or high.

Low Visual Effect: A component would have a low visual effect if a new element is introduced into the project
area that is the same or similar to the existing elements.

Medium Visual Effect: A component would have a medium visual effect if a new element is introduced that is
different from the existing elements but is similar in scale, material and aesthetic value.

High Visual Effect: A high visual effect is incurred if a new element is introduced to the project area that is not
similar to existing elements in scale, material or aesthetic value.

iii. Changes to Visual Landscape

Changes in visual landscape requires the assessment of whether the project brings change to or interruption of
identified views or visual resources within the project viewshed.

Low Visual Effect: A low visual effect occurs if the project does not obstruct the existing viewshed from
residential, commercial or institutional properties, nor is it adjacent to primary pedestrian routes or a public
space or platform.

Medium Visual Effect: The project would have a medium visual effect if it moderately obstructs the viewshed
from some residential, commercial or institutional properties but is either not on a primary roadway or
pedestrian route or is located in an area of already compromised visual effect; not adjacent to public space.

High Visual Effect: High visual effect occurs if the project is adjacent to residential, commercial or institutional
properties; it is highly visible from the primary roadway, retail locations, public space or residences; highly visible
from primary pedestrian route or obstructs the existing viewshed.
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iv. Viewer Sensitivity

Viewer sensitivity refers to the level of expected response to the introduction of project components based on
the frequency and duration of the exposure of the viewer to the project components. Expected response and
visual sensitivity varies based on the type of viewer group. People who are least exposed to or spend the least
time in the project area would have the lowest visual sensitivity to changes in the project area, while the viewer
group that spends the most time within the project area would be the most sensitive to visual changes. These
groups and viewer sensitivity are described in Table 24 below.

Table 24: Visual Sensitivity

Viewer .. General Visual
Description e
Group Sensitivity
Transitory People who only travel through the project area to another location. May Low
include drivers, cyclists, transit riders or pedestrians.
Limited People who may stay within the project area for an extended period but Medium
Exposure do not have a long-term interest in property in or adjoining the project
study corridor; includes workers, shoppers, tourists or other visitors
Permanent People who hold a long-term interest in property in or adjoin the project High
study corridor; generally includes residents, business owners, and other
property owners or renters.

b. Existing Conditions

The Study Area includes four viewsheds along the general project corridor. These viewsheds are 1) the location
proposed for the north portal and north ventilation plant in the east Jones Falls area; 2) the location proposed
for the intermediate ventilation plant in the Reservoir Hill neighborhood; 3) the location proposed for the south
portal and south portal ventilation plant in the Bridgeview/Greenlawn and Midtown-Edmondson
neighborhoods; and 4) the transportation right-of-way surrounding the trackway located railroad south of the
proposed south portal location. The existing B&P Tunnel is present in several portions of the existing viewsheds.

The viewshed at the location proposed for the north portal and north ventilation plant is in the east Jones Falls
area and is shown in Image 3, Image 5, or Image 7. The landscape is characterized by transportation uses,
including trackway, a warehouse facility, and a storage yard, as it is the site of the MTA Light Rail Maintenance
Facility and North Avenue Light Rail Station; the Jones Falls Expressway (I-83) and North Avenue also cross the
site. The landscape features trackway from the existing B&P Tunnel, a warehouse facility, a storage yard, parking
lots, and roadway overpasses. The primary viewer group is transitory, and includes people who only travel
through the project area to another location.

The viewshed at the location proposed for the intermediate ventilation plant is in the Reservoir Hill
neighborhood, at the intersection of Brookfield Avenue and Whitelock Street; this is shown on Image 9. The
parcel is not occupied by buildings, and operates as a community garden and gathering space for the surrounding
neighborhood. The landscape is characterized by historic residential rowhouses, garden space, and a
playground. The primary viewer group is permanent, including residents and nearby business employees.

The viewshed at the location proposed for the south portal and south portal ventilation plant is in the
Bridgeview/Greenlawn, Midtown-Edmondson, and Rosemont neighborhoods, and is shown in Image 4, Image
6, and Image 8. These areas are established urban neighborhoods surrounding main roadway thoroughfares
such as West Lafayette Avenue, Edmondson Avenue, and West Franklin Street/West Mulberry Street. The
landscape is characterized by a mix of historic residential rowhouses, commercial storefronts, institutional
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buildings, industrial buildings, and transportation uses such as roadways, bridges, and the existing B&P Tunnel
trackway. The primary viewer group is permanent, including residents and nearby business employees.

The viewshed for the transportation right-of-way surrounding the trackway located railroad south of the
proposed south portal location includes the transportation uses such as roadways, bridges, and the existing B&P
Tunnel trackway. The primary viewer group is transitory, and includes people who only travel through the project
area to another location.

8. Minority Race and Ethnicity and Low-Income Populations

The terms “minority” and “low-income” are defined in the USDOT Order on Environmental Justice. The following
definitions have been used in this analysis:

e Minority Individual: A minority individual belongs to one of the following groups: American Indian or
Alaskan Native, Asian American, Native Hawaiian or Other Pacific Islander, Black (not of Hispanic origin),
and Hispanic or Latino.

e Minority Populations: Any readily identifiable groups of minority people who live in geographic
proximity, and if circumstances warrant, geographically dispersed/transient people (such as migrant
workers or Native Americans) who would be similarly affected by a proposed USDOT program, policy,
or activity.

¢ Low-Income Individual: The Order definition is a person whose median household income is at or below
the U.S. Health and Human Services (HHS) poverty guidelines. In 2014, the official poverty threshold for
a family/household of four was an annual median household income of $23,850 (USDHHS, Accessed
2014). Because of slight differences in the length of time encompassed by datasets, the U.S. Census
Bureau’s 2014 poverty threshold for a household of four (no children) was $24,418.

e Low-Income Population: Any readily identifiable group of low-income people who live in geographic
proximity, and, if circumstances warrant, geographically dispersed/transient people (such as migrant
workers or Native Americans) who would be similarly affected by a proposed DOT program, policy, or
activity.

The following data were used to identify minority and low-income populations:

e Minority Populations: ACS 2009-2013 5-year estimate (US Census Bureau, 2013a), at the Census Block
Group level, provided the basis for identifying minority populations in the Study Area.

e Low-Income Populations: Poverty data was obtained from the ACS 2009-2013 five-year estimate at the
Census Block Group level. The dataset is the most current dataset based on U.S. Census Bureau
thresholds of poverty. It is typically used for statistical analyses and its thresholds are not substantially
different from HHS guidelines; therefore, poverty level is used to indicate low-income populations.

e Data sources to confirm the location of minority and low-income populations include the National
Center for Educational Statistics (NCES), government-assisted housing programs, historical references,
city officials, field visits, community meetings, and a review of revitalization efforts in the Study Area.

Census block groups have populations between 600 and 3,000 people. They vary in size depending on an area’s
population density. They are the smallest geographical unit for which reliable data is available; they can generally
be thought of as representing neighborhoods.

The Study Area includes all or parts of 77 Census Block Groups in Baltimore City. In 2013, the total population of
the Study Area by Census Tract was 65,762 people (US Census Bureau, 2013a). For those people with status
determined in the ACS 2009-2013 dataset, 57,362 (87.2 percent) identified as minorities, which was higher than
Baltimore City’s average of 72.0 percent. Table 25 details minority race and ethnicity data for the Study Area.
Figure 31 shows the analyzed Census Block Groups.
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Of the 26,358 households for which income was calculated in the Study Area, 8,812 households (33.4 percent)
had income at or below the federal poverty level, which indicates low-income for the purposes of this study. The
ACS data showed Study Area Census Block Groups contained a percentage of low-income households that was
substantially higher (33.4 percent) than Baltimore City’s average of 22.0 percent.

Table 25: Population and Minority Statistics in Maryland, Baltimore City, and the Study Area by Block Group

Category Maryland Baltimore City Study Area
Total Population 5,834,299 621,445 65,762
. 3,406,243 174,590 8,400
White Alone (58.4%) (28.0%) (12.8%)
Black Alone 1,717,582 389,758 53,407
(29.4%) (63.0%) (81.2)%
Asian Alone 332,620 14,822 1,515
(5.7%) (2.0%) (2.3%)
American Indian and Alaska Native Alone 17,535 1,563 82
0.30% (0.0%) (0.1%)
Native Hawaiian and Other Pacific Islander | 2 570 178 34
Alone 0.04% (0.0%) (0.1%)
215,749 1,362 163
Other Race Alone (3.7%) (0.0%) (0.2%)
TWo or more races 162,105 12,400 1,317
(2.8%) (2.0%) (2.0%)
Total Hispanic or Latino 493,310 26,772 844
P (8.5%) (4.0%) (1.3%)
L 2,921,366 446,855 57,362
Total Minority (50.1%) (72.0%) (87.2%)

Source: U.S. Census Bureau (US Census Bureau, 2013a).

Hispanic or Latino people may identify as any race.

IDoes not include Hispanic or Latino population.

2Two or more races does not include people who identify as Hispanic or Latino.

3All people who identify as non-White, non-Hispanic or Latino, and all people who identify as Hispanic or Latino, regardless of race.

Other information sources useful in identifying minority and low-income populations include public housing and
assistance programs, area revitalization programs, and community outreach.

According to the Housing Authority of Baltimore City, there are six publicly owned housing developments in the
Study Area that provide 2,467 individual units (Table 26) (HABC, Accessed 2014). The developments range from
75 to 970 units. Two are family developments, two contain mixed populations as well as family housing, and two
are mixed-population housing. The housing developments are widely dispersed throughout the Study Area and
are located within minority race and/or ethnicity and low-income populations, with the exception of the J. Van
Story Branch Apartments. Residents of the housing developments must meet income limits of $33,200 for a
family of four, along with other qualifying criteria, in order to be eligible for the Public Housing Program.
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Affordable housing information was obtained from the HUD Affordable Apartment search that identifies lower
cost housing supported by grant programs. There are 22 affordable housing apartment developments, with a
total of 3,111 units, in the Study Area. Developments range from 12 to 521 units; seven provide family housing,
12 serve the elderly, and two provide housing for people with disabilities. One of the apartment developments
is not classified. Fourteen affordable housing apartment complexes are located within minority race and/or
ethnicity and low-income populations, and six are located in areas with only minority race and/or ethnicity
populations; the remaining two public housing complexes are located outside of minority race and/or ethnicity
and low-income areas. In order to be eligible for these apartments, residents cannot earn more than the income
limit specified by the apartment complex.

Table 26: Study Area Public Housing

Name Address Housing Units | Residence Type
Heritage Crossing 600 Brune Street, 75 Family

(Hope VI) Baltimore, MD 21201

Gilmor Homes 640 Balmor Court, 571 Family

Baltimore, MD 21217

Chase House 1020 Cathedral Street, 189 Mixed Population
Baltimore, MD 21201

J. Van Story Branch Apartments 11 W. 20™ Street, 357 Mixed Population
Baltimore, MD 21218

Lakeview Towers/Lakeview Mixed Population

717 Druid Park Lake Drive, 305
Extension & Oswego Mall Baltimore. MD 21217 and Family Housing
McCulloh Homes & 501 Dolphin Street, 970 Mixed Population
Extension/Albert Spencer Gardens | paitimore, MD 21217 and Family Housing

Source: Baltimore Housing (HABC, Accessed 2014).

In 2014, 28 out of the 29 Census Tracts in the Study Area were qualified Low-Income Housing Tax Credit (LIHTC)
program tracts (HUDuser, 2014). Census Tract 1101, located in the Mount Vernon neighborhood, is the only
Census Tract in the Study Area not a LIHTC tract. In order to qualify for the LIHTC, a proposed housing
development must be in a Census Tract having either 1) a poverty rate of at least 25 percent or 2) 50 percent or
more of its households have incomes below 60 percent of the metropolitan or non-metropolitan area median
household income (SBA, Accessed 2015).

The median monthly housing cost for 25 out of 29 Census Tracts in the Study Area is below that of Baltimore
City ($1,005) (US Census Bureau, 2013a). Census Tracts 1101 (Mount Vernon), 1204 (Barclay), 1207 (Remington),
and 1303 (Penn North) all had median housing costs above Baltimore City.

According to ACS poverty data from 2013, 6,113 households with incomes below the poverty level in the Study
Area received federal food stamps and/or Supplemental Nutrition Assistance Program benefits the prior year.
Another 4,316 of similar households in poverty did not receive these benefits, suggesting more needs could be
met (US Census Bureau, 2013a). During the 2011 to 2012 school year, the majority of Kindergarten through 12
students in the Study Area received free or reduced-cost school lunches, as did the majority of citywide grade-
school students (76.2 percent) (DataMind, 2012).
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The majority of the Study Area also has existing urban renewal plans. These plans focus on addressing urban
blight and providing employment opportunities for residents, while improving community services 