
TIER 1 FINAL ENVIRONMENTAL IMPACT STATEMENT
VOLUME 1 (PREFERRED ALTERNATIVE)

Cumulative 
Effects

7.20





7. Affected Environment, Environmental Consequences, and Mitigation Strategies 

T i e r  1  F i n a l  E I S  P a g e  | 7.20-1 
V o l u m e  1  ( P r e f e r r e d  A l t e r n a t i v e )  

7.20 CUMULATIVE EFFECTS 

7.20.1 Introduction  

This chapter evaluates the potential for the Preferred Alternative to contribute to cumulative 
effects on resources evaluated in this Tier 1 Final Environmental Impact Statement (Tier 1 Final EIS). 
The Council on Environmental Quality defines cumulative effects as: 

“the impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions regardless of 
what agency (Federal or non-federal) or person undertakes such other actions (40 CFR 
section 1508.7)” 

The Federal Railroad Administration (FRA) developed a methodology for assessing cumulative 
effects (see Volume 2, Appendix E.19). The assessment of cumulative effects broadly identifies and 
discloses the potential for additive effects of the Preferred Alternative when considered with other 
past, present, and reasonably foreseeable future actions on identified key resource areas presented 
in this Tier 1 Final EIS. Areas of concern for future consideration as the program advances are 
highlighted. 

The programmatic level of detail provided by this Tier 1 Final EIS and the geographic extent of the 
Study Area presents challenges in presenting quantitative data in regards to assessing cumulative 
effects. As such, the FRA presents a qualitative assessment of the Preferred Alternative’s potential 
to contribute to cumulative effects on key resources.  

7.20.2 Resource Overview 

Implementation of the Preferred Alternative has the potential to contribute both positively and 
negatively to cumulative effects. The FRA identified key resources in this analysis based on 
information presented in Chapters 5, 6, and 7. Improvements to the rail network by the Preferred 
Alternative have the potential to bring substantial benefits to the transportation system of the 
Northeast. The greatest potential for the Preferred Alternative to contribute to adverse cumulative 
effects is where new segments are proposed. Response to population growth and the need for 
improved and larger infrastructure (e.g., roads, housing, utilities, and commercial areas) that result 
in conversion of land cover and uses is the greatest trend affecting resources throughout the Study 
Area.  

7.20.3 Geographic Boundaries and Time Period 

The Study Area for NEC FUTURE includes a broad geographic area (Figure 7.20-1), stretching from 
Washington, D.C., in the south, to Boston, MA, in the north, and covering over 50,000 square miles. 
For purposes of this programmatic assessment, the FRA defines the potential geographic boundary 
for cumulative effects as the entire Study Area. The FRA recognizes that the geographic boundary 
for effects on some resources may extend beyond the Study Area to follow natural boundaries, 
such as hydrologic and ecological resources. Subsequent Tier 2 project studies will define more 
accurate geographic boundaries based on the resources identified. 
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Figure 7.20-1: Affected Environment for Cumulative Effect 

 
Source: NEC FUTURE team, 2016 

The horizon year for NEC FUTURE is 2040.1 Implementation of the Preferred Alternative is designed 
occur over decades (see Chapter 10, Phasing and Implementation); however, the effects of the 
improved service associated with the Preferred Alternative will be felt beyond 2040. The Preferred 
Alternative represents the “grow” vision described for Alternative 2 (presented in Volume 2, 
Chapter 4). This vision expands the role of rail service, reaches new markets, and provides capacity 
beyond projected growth.  

                      
1 The horizon year refers to the future timeframe within which Environmental Consequences associated with the 
construction and operation of the No Action Alternative and Preferred Alternative will be assessed. 
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7.20.4 Key Resources 

Key resources are those that have the greatest potential to be cumulatively affected by the 
Preferred Alternative.2 The FRA identified key resources for the cumulative effects analysis for the 
Preferred Alternative based on the analysis presented in this Tier 1 Final EIS (see Chapters 5, 6, and 
7): 

 Transportation – Changes in the transportation network 

 Land Cover – Conversion of land from a non-transportation use to a transportation use 

 Parklands and Wild and Scenic Rivers – Conversion of existing parklands to non-recreational 
uses, expanded or new crossings of designated wild and scenic rivers, and use of Section 4(f) 
resources  

 Hydrologic Resources – Degradation of quality, fragmentation, dredge/fill of coastal resources, 
waterbodies and floodplains 

 Ecological Resources – Degradation of quality, fragmentation, and loss of ecologically sensitive 
habitats and essential fish habitat; and effects on federally-listed threatened and endangered 
species 

 Cultural Resources – Changes in historic context and loss of cultural resources 

 Environmental Justice – Potential for disproportionate and adverse effects on minority and low-
income populations 

 Air Quality – Changes in emissions of criteria pollutants and greenhouse gases (GHG) 

7.20.5 Past, Present, and Reasonably Foreseeable Future Actions 

Past, present, and reasonably foreseeable future actions in this cumulative effects analysis include 
development in response to growth within the Study Area. Examples of these types of actions 
include real estate development, public/private infrastructure, and transportation. Table 7.20-1 
provides examples of other transportation projects and non-transportation actions that represent 
past, present, and reasonably foreseeable future actions within the geographic boundaries defined 
for this cumulative effects analysis. It should be noted that the FRA has not quantified effects 
associated with this representative list of actions. However, given the context and the FRA’s 
understanding of the Study Area, the FRA qualitatively presents potential effects associated with 
these types of actions.  

                      
2 As part of the Tier 1 Draft EIS analysis of cumulative effects, the FRA included climate change and indirect effects 
as key resources. The NEC FUTURE climate change analysis focuses on vulnerability of infrastructure and not how 
the Preferred Alternative would contribute to cumulative effects on climate change; therefore, climate change is 
not included as a key resource in this Tier 1 Final EIS cumulative effects analysis. Indirect effects analysis is 
discussed in Chapter 6. 
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Table 7.20-1: Representative Past, Present, and Reasonably Foreseeable Actions  

Category Representative Actions (state) 

Transportation: Transit 

 Metrorail Extension to Dulles Airport (D.C.) 
 Purple Line (D.C./MD) 
 Baltimore Redline (MD) 
 NJ TRANSIT Positice Train Control Installation (NJ) 
 Second Avenue Subway Phase I (NY) 
 Hartford-New Britain Busway (CT) 
 MBTA Green Line Extension (GLX) Phase I (MA) 

Transportation: Freight 

 National Gateway Freight Rail Corridor (MD) 
 B&P Tunnel (MD) 
 Rail Program Autoport (DE) 
 CSX Trenton Line Clearance Project (PA) 
 Cross Harbor Freight Movement Program (NJ/NY) 
 MassDOT/CSX B&A (Worcester) Line Clearance Improvements (MA) 

Transportation: Maritime 

 Dundalk Marine Terminal, Phase 1 Rehabilitation (MD) 
 Masonville Berth Construction (MD) 
 South Philadelphia Port Relocation (PA) 
 Port Jersey Intermodal (Rail) Access (NJ) 
 New Russia Wharf Ferry Terminal and Route in Boston (MA) 

Transportation: Rail 

 Long Bridge Preliminary Engineering and NEPA Study (VA/DC) 
 Washington Union Station Master Plan (DC) 
 Gateway Project (NJ/NY) 
 Hudson Tunnels (NJ/NY) 
 East Side Access (NY) 
 Shoreline East Stations - High Level Platforms/Pedestrian Overpasses (CT) 
 MBTA Worcester Line Improvements/Service Expansion (MA) 

Transportation: Highway 

 I-95 John F. Kennedy Memorial Highway Interchange Improvements and 
Express Toll Lanes (MD) 

 US 40, Pulaski Highway Improvements (MD) 
 US 1 Baltimore Avenue Reconstruction (MD) 
 I‐95 & US 202 Interchange in Wilmington (DE) 
 30th Street Bridges (6) Over Amtrak's Northeast Corridor Rail Lines, 41st Street 

bridge Over Amtrak’s Harrisburg Line (PA) 
 NJ Turnpike Widening (NJ) 
 Goethals Bridge Replacement Project (NY) 
 I-95 Northbound/ Dedham St. Ramp/ Dedham St. Corridor in Canton (MA) 

Non-transportation: 
Large-scale Commercial 
&Residential 

 Potomac Shores Development (VA) 
 Navy Yard Master Plan (D.C.) 
 Brownfield Redevelopment (DE) 
 First Station National Monument (DE) 
 Ardmere Redevelopment Project (PA) 
 Stamford Transportation Center Transit Oriented Development (CT) 
 Hill-to-Downtown Community Plan (CT) 
 Downtown Crossing/Route 34 East project (CT) 
 Assembly Station (MA) 
 Rehab of Springfield Union Station (MA) 

Source: NEC FUTURE team, 2016 
Note: See Volume 2, Chapter 7.20 for a complete list of and description of the non-transportation projects identified in the 
Study Area. See Volume 2, Appendix B.1, for a complete list and description of the transportation projects identified in the 
Study Area.  
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7.20.6 Trends for Considering Cumulative Effects on Key Resources 

Perhaps the greatest trend affecting resources within the Study Area is land development in 
response to a growing population. The Study Area is located in the Northeast region of the United 
States. The Northeast region is home to more than 51 million people and includes 4 of the 10 
largest metropolitan areas in the United States: Washington, D.C., Philadelphia, New York City, and 
Boston. The density of development within the Northeast is similarly impressive, contributing 
30 percent of the U.S. jobs on 2 percent of the nation’s land area. By 2040, the Northeast is 
expected to add 7 million new residents. With this projected growth in population, comes increased 
real estate development activities and transportation infrastructure needs.  

Pressure to serve transportation needs of a growing population has and will continue to result in 
land cover conversions of undeveloped land to developed land. Changes in land cover have far 
reaching effects on the built and natural environment—changing development patterns and loss or 
fragmentation of natural and cultural resources. These land cover conversions have the following 
further reaching effects on water resources: 

 Degradation of water quality through loss of hydrologic features, non-point and point-source 
pollution, increased flooding risks through loss of pervious surfaces, and changes to base flood 
elevations 

 Effects on wildlife and protected species, such as migratory patterns of wildlife, loss of 
foraging/nesting areas, and loss or fragmentation of habitat 

 Loss of culturally significant and historic resources, through demolition of property for which 
the resource cannot be replaced 

 The need for additional infrastructure, such as community facilities and public utilities that 
further contribute to effects on the built and natural environment. 

In the Study Area, growth in non-highway travel outpaced highway travel between 2006 and 2012. 
During this time frame, both Regional rail and Intercity rail ridership increased throughout the 
Northeast Corridor (NEC). As described in Volume 2, Chapter 5, Intercity rail ridership increased by 
approximately 24 percent. Penn Station New York was the busiest Intercity passenger rail station in 
the country in both 2006 and 2012. Washington Union Station experienced the second-highest 
Intercity passenger volume in the country followed by Philadelphia with the third-highest passenger 
volume. Regional rail ridership within the Study Area increased approximately 4 percent—
particularly with the Shore Line East service in Connecticut, VRE service in Virginia, and MARC 
service in Maryland.  

Significant investments in all modes will be required in the coming decades to accommodate the 
magnitude of projected growth in travel demand across the Northeast. Unmet demand for 
passenger rail will require travelers to continue to rely on automobiles, air, and intercity bus for 
travel in the corridor. Transportation congestion will increase because of the projected population 
growth and continued reliance on automobiles. As a result, increased congestion will result in 
negative effects on both energy consumption and air quality, including increases in greenhouse 
gases, which contribute to climate change.  
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7.20.7 Cumulative Effects 

The Preferred Alternative has the potential to contribute both positively and negatively to 
cumulative effects on key resources identified within the Study Area. Implementation of 
improvements to the rail network will result in positive effects on the overall transportation 
network in the Northeast. The greatest potential for the Preferred Alternative to contribute 
negative cumulative effects is where new segments are proposed. These potential effects are 
described below.  

7.20.7.1 Transportation and Air Quality 

Although the Preferred Alternative has the potential to contribute both positively and negatively to 
cumulative effects, the effects on the greater transportation network, when combined with other 
transportation actions, would likely have dramatic, positive impacts on how people move 
throughout the corridor. Shifts in mode choice, from a less efficient to a more efficient mode, result 
in net benefits to air quality and energy consumption. The Preferred Alternative provides such 
benefits, as rail is a more efficient mode of travel, and transportation benefits provided by the 
Preferred Alternative also result in positive economic effects throughout the corridor such as better 
access to jobs, new construction jobs, and development in and around station areas. Some 
economic changes would be immediate, while others would take place over a longer period. 
Implementation of the Preferred Alternative could, however, result in indirect effects due to 
induced growth, as discussed in Chapter 6, which would contribute to cumulative effects. 

The Preferred Alternative would affect overall travel mode share throughout the Study Area, 
elevating the role of rail. Within the Study Area, analysis shows that trips made by automobile 
would decrease by approximately 4 percent and trips made by Intercity rail would increase by 
approximately 4 percent.  

Travel times between destinations would be reduced and passengers would have a range of 
services and price points to choose from. The Preferred Alternative would also provide stronger 
connections between the Study Area’s Intercity rail network and airports, thereby enhancing 
mobility throughout the Northeast region and beyond.  

These changes in the transportation network would translate into net positive effects on air quality 
and an overall reduction in energy consumption. The Preferred Alternative would contribute 
positively to cumulative benefits on air quality due to mode shifts from auto and aircraft travel to 
passenger rail. Net changes in CO2e emissions resulting from the Preferred Alternative would result 
in a decrease of GHG. These effects combined with results of implementing the U.S. Environmental 
Protection Agency’s proposed Clean Power Plan, which proposes to reduce criteria pollutants by 
25 percent by 2030 and investments in energy efficiency programs, will have a meaningful 
improvement to air quality and overall energy consumption in the Northeast region.3  

                      
3 The FRA recognizes that the Supreme Court stayed implementation of the Clean Power Plan in February 2016, 
pending judicial review of legal challenges to the rule. This analysis assumes that states will continue to voluntarily 
comply with the Clean Power Plan during the stay and that the Clean Power Plan will be upheld.  
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Similarly, the Preferred Alternative transportation benefits correlate to positive economic effects. 
By expanding markets served, the Preferred Alternative would increase connectivity to other 
Northeast locations and would intensify the potential for station-area development. The increase in 
Regional rail would enable great accessibility for workers and employers. Business productivity 
would benefit from employers’ access to a broader and more diverse labor market. The range of 
service and price options would provide rail travelers with greater flexibility to match service with 
their trip need, allowing travelers to tradeoff between travel costs and time savings. More 
immediately, the economic benefits would be seen in an increase in construction jobs. Jobs would 
also increase as needs are identified for operating and maintaining the expanded rail service. Access 
and mobility provided by the Preferred Alternative would contribute to positive cumulative effects 
on the regional and local economies.  

Freight operations would also benefit from through the elimination of chokepoints and other 
infrastructure improvements throughout the corridor would provide additional capacity to reduce 
circumstances where freight rail trains idle and passenger rail trains operate on the NEC. The 
benefits of reducing conflicts between freight operators and passenger rail would further improve 
air quality, and would provide for more efficient freight rail movements and smoother freight rail 
operations. 

The FRA considered the effects of the Preferred Alternative on connecting corridors. Increases in 
service, the implementation of operational efficiencies, the alleviation of chokepoints, and the 
addition of new tracks and segments would create spillover benefits that would be realized along 
connecting corridors. With these benefits, localities along these connecting corridors could see an 
increase in development activity as people choose to live farther away from their places of work 
given the improved mobility. With development there is the potential to affect a variety of 
resources, both natural and built, that could contribute negatively to cumulative effects.  

7.20.7.2 Other Key Resources 

The Preferred Alternative improves the Existing NEC + Hartford/Springfield Line and proposes new 
segments at key locations to alleviate chokepoints, increase capacity, and improve performance. 
These infrastructure improvements proposed by the Preferred Alternative may exacerbate existing 
constraints on the built and natural environment.  

New segments require new right-of-way, thereby introducing impacts to resources that exist in 
those areas. Table 7.20-2 summarizes the cumulative effects on key resources by new segment. 
Furthermore, the infrastructure improvements proposed by the Preferred Alternative would affect 
key resources and thereby would further contribute to cumulative effects within the Study Area. 
Table 7.20-3 summarizes the total potential contributions of the Preferred Alternative on key 
resources identified. 

Of particular concern, is the Preferred Alternative’s potential to further contribute to effects on 
hydrologic and ecological resources. Past, current, and reasonably foreseeable actions in response 
to population growth result in conversion of undeveloped land to developed land that can result in 
fragmentation. The U.S. Environmental Protection Agency and the U.S. Fish and Wildlife Service 
(USFWS) noted the cumulative effects of fragmentation in their comments on the Tier 1 Draft EIS.  
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Table 7.20-2: Cumulative Effects on Key Resources by New or Upgraded Segment 

State 
New or Upgraded 

Segments 

Key Resource Affected 

Land 
Cover 

Parklands 
and Wild 

and 
Scenic 
Rivers 

Hydrologic 
Resources 

Ecological 
Resources 

Cultural 
Resources 

Environmental 
Justice 

Populations 
MD/DE Bayview to Newport X X X X X X 

DE Wilmington Segment 
(bypasses Wilmington 
Station 

X X X X X X 

PA Philadelphia Segments X X X X   
NJ New Brunswick to 

Secaucus X X X X X X 

NJ Secaucus/Bergen loop X  X X  X 
NY/CT New Rochelle to 

Greens Farms X X X X X X 

CT/RI Old Saybrook-Kenyon X X X X X X 
CT/MA Hartford/Springfield 

Line (upgraded 
track/electrification)1 

X  X X X X 

Source: NEC FUTURE team, 2016 
X = Potential contribution of the Preferred Alternative to cumulative effects on key resources; potential effects subject to Tier 2 
project analysis. 
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Table 7.20-3: Summary of Total Potential Contributions of the Preferred Alternative to 
Cumulative Effects on Key Resources 

Resource Effects of Preferred Alternative 
Land Cover 
 Land Cover – Potential Conversion – Developed (acres) 9,855 
 Land Cover – Potential Conversion – Undeveloped (acres) 2,710 
 Land Cover – Potential Acquisitions – Developed (Existing NEC 

removed from Preferred Alt) (acres) 
2,535 

 Land Cover – Potential Acquisitions – Undeveloped (Existing NEC 
removed from Preferred Alt) (acres) 

1,035 

Parklands and Wild and Scenic Rivers 
 Number of Parks (#) 122 
 Acres of Parklands (acres) 675 
 Parklands – Potential Conversion (acres) 210 
 Wild and Scenic rivers (# Crossings) 1 
Hydrologic Resources 
 Freshwater Wetlands (acres) 510 
 Floodplains (acres) 1,920 
 Saltwater Wetlands (acres) 325 
 Coastal Zone (acres) 280 
Ecological Resources 
 Ecologically Sensitive Habitat – Terrestrial and Aquatic (acres) 2,350 
 Threatened and Endangered (# species) 14 
 Essential Fish Habitat (# species) 14 
 Essential Fish Habitat (# crossings) 54 
Cultural Resources 
 National Historic Landmarks (#) 6 
 National Register of Historic Properties (#) 108 
Environmental Justice 
 Environmental Justice Populations (# EJ Tracts) 744 
Source: NEC FUTURE team, 2016 
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These changes in land cover from undeveloped to developed could fragment habitats that are used 
by wildlife—including federally protected species—for shelter, foraging, and breeding. Loss and 
fragmentation of habitat can change migratory patterns of some species and result in the demise of 
species that rely on those habitats. Likewise, fragmentation of hydrologic resources could result in 
the degradation of waterbodies, including wetlands and floodplains, which would minimize their 
function in the broader watershed in which they exist. Dredge and fill of these resources would 
result in the loss of these hydrologic features and could contribute to increased flooding risk to 
developed areas.  

Implementation of the Preferred Alternative could result in conversion of existing parklands to non-
recreational uses and expanded or new crossings of designated wild and scenic rivers. Conversions 
of parklands may occur by modifying existing rail infrastructure or constructing new rail 
infrastructure within parklands. Crossing a wild and scenic river may affect the visual character or 
setting that may be important to the designation. The Preferred Alternative could also result in 
proximity effects, such as noise and vibration effects. 

Cultural resources are irreplaceable. State Historic Preservation Offices within the Study Area noted 
concern with the potential for cumulative effects on cultural resources from multiple individual 
impacts over time. Both transportation and non-transportation-related actions could affect the 
following cultural resources: structures, archaeological sites, and tribal resources.  

Census tracts designated as EJ populations exist throughout the Study Area and along the rail 
network. While the analysis presented in this Tier 1 Final EIS does not provide a determination of 
disproportionate and adverse effects, it does identify areas where key resources are in proximity to 
EJ census tracts. Effects on resources within these EJ census tracts could result in disproportionate 
cumulative effects when taken into account with other transportation and non-transportation 
actions.  

7.20.8 Potential Mitigation Strategies 

Potential mitigation strategies depend on the affected resource. Appropriate mitigation could offset 
adverse contributions to cumulative effects. As planning for the Preferred Alternative progresses, 
measures will be undertaken to more fully assess the impacts associated with each Tier 2 project 
and to develop appropriate mitigation strategies.  

7.20.9 Subsequent Tier 2 Analysis 

The cumulative effects assessment presented as part of this Tier 1 Final EIS should be considered a 
starting point when completing Tier 2 project analyses. Geographic and time boundaries for specific 
resources should be further defined and consideration of more site-specific past, present, and 
reasonably foreseeable actions should be given, including specific types of cumulative effects, such 
as time lags, fragmentation, and triggers and thresholds. 
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