v
o | X

Cape Cod Bridges Program

Bourne, Massachusetts

SUBMITTED TO: PROPONENT:

Federal Highway Administration The Massachusetts Department of
Massachusetts Division Transportation

220 Binney Street, 9th Floor Highway Division

Cambridge, MA 02142 10 Park Plaza

Boston, MA 02116

Submitted June 2026 maSSDOT

________________ Massachusetts Department of Transportation



Table of Contents

3R 4 ¥ oY 0T ot { oY NS PPN ES-1
2 What is the Cape Cod Bridges Program? ........cccceiiieeemuesiiiiiniiinennmssiiiiniiineesssssssimessssssssses ES-1
3 Whois leading the NEPA review for the Program? ............coiiimeiiiiiieiiiiiccniinreceecereenencseenannes ES-3
4 How have the public and agencies been involved? ... ES-3
Public Outreach and ENGAagEMENT ........uuiiiiiiiiiiiiiiiiiee ettt e e e e e s e e e e e e s s s sbabeaeeeeeeeesnanns ES-4
(@foTo] o 1=Y =) AT T AY =LY o T 1= PP ES-5
SECtioON 106 CONSUIING PaltiES . uueeiieeeeeeeeeeieeeecee e e e e e e e e e e e e s e e e e e e e e e e e e ee e e eeeeeeeeeeeeenns ES-5
FA¥ LY7o ] AV ] oYU o PRSP ES-6
5 What is the format of the FEIS? .......ccciiiieiuiiiiiiiiiiiiiriininniiinesssssisnninsssssssssssssssssssssssssssses ES-7
6 Whatis a Combined FEIS/ROD?..........cccccceeeerrreeeecrrssnnneeeeessssssssssssssessssssssssssssnsssssssssssssssnnssaseses ES-8
7 What prior studies were used to inform the planning and development of the EIS?............... ES-8
USACE Cape Cod Canal Highway Bridges Major Rehabilitation Evaluation ...........cccccvvvveeeeeeennnns ES-9
MassDOT Cape Cod Canal Transportation StUAY........ceeei i e ES-9
Memorandum of Understanding between USACE and MassDOT regarding Sagamore and Bourne
2T T =LY PSPPI ES-10
8 What is the purpose and need for the Program? .........ccceeeeeeeeeieereennneeereennserteennseereeenseeeseennnes ES-11
9 What alternatives are evaluated in the EIS? .........eeiiiiiiiiiiiiicciiiiininnnrnenssssssnnessssssssssesenns ES-12
NO BUIlA AILEINATIVE ... e e e e e e e et r e e e e e e e e s anrraneeeeeeeensnnens ES-12
LU o N L =T o g = 4 7P USPRR: ES-12
10 What is the Preferred AIternative? ...t reneseessensssessennssssseens ES-17
11 How has the Preferred Alternative been refined since the DEIS?........ccccciiimeiiiiiieiicniennniceneen. ES-24
12 What are the potential effects of the Preferred Alternative and how will adverse effects be
L3 a1 A T 1 =T o I PP ES-27
13 What are the effects of the Preferred Alternative on Section 4(f) properties?..............ce...... ES-54
14 What authorizations, permits, and approvals will be required?........cccccciririiiiiiniicriienieeneee. ES-55
15 What is the construction plan and approach?..........cccciiiiiiiiiiiciiiiiiciicniecerrenesessesnseeseens ES-57
16 What are the next steps for the Program? .........cccciiiiiiirmnniiiiiiniiininennisseee. ES-59
17 How can the public stay involved in the Program?.........cccceeeciiiiiiiiinnnnnniiiininninnensneee. ES-59

Cape Cod Bridges Program FEIS — Executive Summary ES-i



Figures

Figure ES-1.
Figure ES-2.
Figure ES-3.

Figure ES-4.
Figure ES-5.
Figure ES-6.

Tables

Table ES-1.
Table ES-2.
Table ES-3.
Table ES-4.
Table ES-5.
Table ES-6.
Table ES-7.

Exhibits

Exhibit ES-1.
Exhibit ES-2.

Bridge Locations and Program LiMitS.......cceecueieiiiieieiiiiee e ccieee st et e s sivee e sitee e s sbaee s ssntaeaeeans ES-2
Sagamore North Quadrant Crossing: Option SN-8A, Direct Connection to State Road............. ES-19
Sagamore South Quadrant Crossing: Option SS-3.1A, Westbound On-Ramp Under U.S. Route 6

With Sandwich ROAd EXEENSION ....eiiiiiiieiiiiie ettt rree e s s are e e s sbee e e s ares ES-20
Bourne North Quadrant Crossing: Option BN-14.4b, Directional Interchange ........cccccccuuuuneee. ES-21
Bourne South Quadrant Crossing: Option BS-2, Diamond Interchange .........cccccocvveveeeeeecnnnneen. ES-22
Proposed Bridge Construction Sequencing APproach ........cccuveeeiiiiiciiieeee e ES-58
Cape Cod Bridges Program Build AILernative.......coccuueeiiciieeicciee e ES-13
Evaluation of the Preferred Alternative Relative to Program Needs.........cccccovveevvcieeecniieeeennen, ES-23
Summary of Preferred Alternative Refinements Evaluated in the FEIS.........ccccccooeviinvieeeeiinnnnn, ES-25
Summary of the Preferred Alternative’s Potential Operational Effects and Mitigation............. ES-28
Summary of the Build Alternative’s Potential Temporary Construction Effects and Mitigation ... ES-45
Summary of Effects, Uses, and Section 4(f) Approval Option.........cccueeeeeciieiiciieececiiee e, ES-54
List of Required Federal and State Authorizations, Permits, and Approvals........cccccceeeeeeunnneen. ES-55
Proposed Replacement Bridge: Cape Cod Canal Viewpoint ........cccceeeeeieeeeciieeecciiee e, ES-18
Proposed Replacement Bridge: Driver VIEWPOINt .....cccccviieiiiiiieiiiiee e estee e esveee e ES-18

Cape Cod Bridges Program FEIS — Executive Summary

ES-ii



Acronyms and Abbreviations

DEIS Draft Environmental Impact Statement

EIS Environmental Impact Statement

FEIS Final Environmental Impact Statement

FHWA Federal Highway Administration

MassDOT Massachusetts Department of Transportation
MRER/EA Major Rehabilitation Evaluation Report/Environmental Assessment
NEPA National Environmental Policy Act

NOA Notice of Availability

NOI Notice of Intent

Program Cape Cod Bridges Program

ROD Record of Decision

USACE U.S. Army Corps of Engineers

Cape Cod Bridges Program FEIS — Executive Summary ES-iii



1 Introduction

2 What is the Cape Cod Bridges Program?

The Cape Cod Bridges Program, proposed by Massachusetts Department of Transportation (MassDOT)
and Federal Highway Administration (FHWA), in partnership with U.S. Army Corps of Engineers
(USACE), would replace the Sagamore and Bourne Bridges in the town of Bourne, Barnstable County,
Massachusetts. Sagamore Bridge carries U.S. Route 6 across Cape Cod Canal, the Massachusetts
Coastal Railroad, and Sandwich Road. Bourne Bridge, approximately 3.5 miles west of Sagamore
Bridge, carries State Route 28 across Cape Cod Canal, Sandwich Road, and the Massachusetts Coastal
Railroad.

"""""""""""""""""" Sagamore and Bourne

............ - _ Bridges are the only roadway
part of the Cape Cod Canal Federal Navigation Project. connections between the

Cape Cod Canal separates Cape Cod from mainland mainland and the Cape Cod
Massachusetts, with the Sagamore and Bourne Bridges peninsula, serving 230,000

serving as the only roadway connections for vehicular year-round residents of
travel on and off Cape Cod. As the only roadway Barnstable County and
connections between Cape Cod and the mainland, the millions of annual visitors to
bridges are critical assets for the economy of the Cape the Cape Cod region.

Cod region and serve as essential routes for daily
commuting, truck freight distribution, tourism, and
hurricane evacuation off Cape Cod and the Islands (including Martha’s Vineyard, Nantucket, and
Elizabeth Islands). Both bridges, built between 1933 and 1935, are in deteriorated condition and
functionally obsolete as they do not meet current design standards.

The Program proposes replacing the existing Sagamore and Bourne Bridges with new bridges built to
modern design standards, constructing separated pedestrian and bicycle accommodations along the
replacement bridges with connections to the local roadway network, and reconfiguring the highway
approach networks north and south of Cape Cod Canal to align with the replacement bridges. The

Bridge Project as Phase 2. Figure ES-1 depicts the Program Limits at Sagamore and Bourne Bridges.
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Figure ES-1. Bridge Locations and Program Limits
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3 Who is leading the NEPA review for the Program?

FHWA is the Lead Federal Agency for the Program under NEPA
based on funding participation through the U.S. Department of
Transportation. NEPA requires federal agencies to consider the
environmental effects of their proposed actions on the human
and natural environment, document these analyses, and make
the information available to the public for review and comment
before implementing those actions. FHWA determined that the
Program is an action that is likely to have a significant impact on
the environment, thereby requiring preparation of an

MassDOT, as the recipient of federal funds through the U.S.
Department of Transportation, is the local Project Sponsor and

/FHWA is the Lead Federal

Agency and MassDOT is
the local Project Sponsor
and Joint Lead Agency
under NEPA.

U.S. Department of Transportation
( Federal Highway

Administration

massDOT

Massachusetts Department of Transportation

i = %/ T

Joint Lead Agency with FHWA under NEPA. FHWA, in coordination with MassDOT, issued a Notice of

managing the NEPA process, including public involvement, agency coordination, and EIS preparation.
4 How have the public and agencies been involved?

FHWA and MassDOT developed a Public Involvement Plan and an Agency Coordination Plan to guide
public and agency outreach and involvement throughout the Program’s ongoing NEPA and design
development process.

Cape Cod Bridges Program FEIS — Executive Summary ES-3



Public Outreach and Engagement

MassDOT uses multiple communication tools and resources to inform the public about the Program
and to gather feedback, including (but not limited to) a Program website, a stakeholder database

present Program updates, highlight key milestones, and offer the public the opportunity to provide
input and feedback on various aspects of the Program, including the preliminary purpose and need;
draft measures of effectiveness criteria; analysis of bridge types, deck configurations, mainline
alignment locations; and highway interchange approach options under consideration for the
replacement bridges.

FHWA initiated the formal NEPA public scoping process for the Program upon publication of an NOI to
prepare an EIS in the Federal Register on February 29, 2024. The NOI was accompanied by a
Supplementary NOI document, which provided additional information on the Program’s purpose and
need; alternatives the EIS will consider; expected impacts on the human, natural, and built
environments; and a proposed high-level schedule for the decision-making process. The NOI requested
public and agency comments regarding the Program’s purpose and need, study alternatives and
impacts, and the identification of any relevant information, studies, or analyses of any kind concerning
impacts to the quality of the human and natural environment.

MassDOT hosted a virtual public meeting and an in-person open house in the town of Bourne, prior to
completing the EIS scoping on May 31, 2024. The virtual public meeting was held on April 25, 2024,
where MassDOT provided information on the Program status, funding, scoping of the EIS, and next
steps in the NEPA process. Additionally, the virtual public meeting included an opportunity for public
comments, questions, and responses. The Open House was held on May 13, 2024, where MassDOT
provided an opportunity for the public to review and discuss the design plans developed to date and
provide oral and written comments. MassDOT presented its recommended Build Alternative, including
the preferred interchange approach options at each replacement bridge crossing, during an in-person
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https://www.mass.gov/cape-cod-bridges-program

Cooperating Agencies

FHWA invited federal and state agencies having jurisdiction by law (via permitting or other regulatory
authority) to be Cooperating Agencies in the development of the EIS for the Program. The Cooperating
Agencies include:

e U.S Army Corps of Engineers

e U.S. Coast Guard

e U.S. Environmental Protection Agency

e National Oceanic and Atmospheric Administration/National Marine Fisheries Service (NOAA
Fisheries)

e U.S. Fish and Wildlife Service

e State Historic Preservation Officer (SHPO) of the Massachusetts Historical Commission (MHC)
e Massachusetts Executive Office of Energy and Environmental Affairs

e Massachusetts Department of Environmental Protection

e Massachusetts Department of Fish and Game

e Massachusetts Office of Coastal Zone Management

Cape Cod Bridges Program FEIS — Executive Summary ES-5



e Tribal Historic Preservation Officer (THPO) of the Wampanoag Tribe of Gay Head (Aguinnah)

e THPO of the Mashpee Wampanoag Tribe

e THPO of the Narragansett Indian Tribe

e Advisory Council on Historic Preservation

Advisory Group

As part of its agency and public outreach process, MassDOT assembled an Advisory Group that
comprises elected officials, local and regional organizations, and other stakeholder interest groups. The
Advisory Group provides a platform for MassDOT to communicate with key stakeholders and gather

have been used to inform MassDOT’s decisions throughout Program development.
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5 What is the format of the FEIS?

e Chapter 1, Introduction, provides background information and context for the Program, including
the history of Cape Cod Canal and its bridge crossings, past planning studies and decisions that

problems or unsatisfactory conditions it intends to address or improve.

e Chapter 3, Proposed Action and Alternatives, describes the alternatives retained for detailed
study, including identification of the Preferred Alternative. It also identifies other alternatives that
were considered but dismissed from further evaluation, including reasons for dismissal. Chapter 3
is supplemented by the following:

e Chapter 4, Affected Environment, Environmental Consequences, and Mitigation, describes
elements of the natural, social, and economic environments that may be affected by the
alternatives; the anticipated effects of the alternatives on these environments; and measures to
avoid, minimize, and mitigate adverse effects, where applicable. Chapter 4 is supplemented by

— Appendix 5.3, De Minimis Determination for Use of Cape Cod Canal Historic District

Cape Cod Bridges Program FEIS — Executive Summary
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— Appendix 5.4, De Minimis Determination for Use of South Sagamore Area

- Appendix 5.5, Section 4(f) Parks and Recreation De Minimis Determination Support

e Chapter 6, Agency Coordination and Public Involvement, summarizes agency coordination and
public involvement activities conducted by FHWA and MassDOT leading up to and during the NEPA

- Appendix 6.3, Responses to Draft Environmental Impact Statement Comments

e Chapter 7, Authorizations, Permits, and Approvals, identifies federal authorizations and state
permits and approvals that are required for the Program prior to construction.

e Chapter 9, List of Preparers, identifies the organizations and individuals responsible for preparing
the EIS.

6 What is a Combined FEIS/ROD?

7 What prior studies were used to inform the
planning and development of the EIS?

Highway Bridges Major Rehabilitation Evaluation and MassDOT’s Cape Cod Canal Transportation Study.

Cape Cod Bridges Program FEIS — Executive Summary ES-8



Based on extensive interagency collaboration throughout the development of these foundational
studies, USACE and MassDOT developed and refined a Memorandum of Understanding regarding the
Sagamore and Bourne Bridges and their highway approaches infrastructure. An overview of these
studies and the Memorandum is provided in the following sections.

USACE Cape Cod Canal Highway Bridges Major Rehabilitation
Evaluation

In 2016, USACE began a multi-year study to assess the existing condition of the Sagamore and Bourne
highway bridges and determine whether major rehabilitation or replacement of either or both bridges

would provide the most reliable, financially responsible solution for future access across Cape Cod
Canal.

USACE considered different alternatives during the early stages of the study to address the
deteriorating condition of the bridges. These alternatives included:

e Maintenance and repair of both bridges (No Action)

e Major rehabilitation for both bridges

e Replacement of one or both bridges with four lanes each

deceleration lanes each
e Replacement of both bridges with a single bridge
e Construction of a new third highway bridge by others
e Replacement of one or both bridges with a tunnel(s)
e Replacement of one or both bridges with low level draw spans or causeways
e Deauthorization and closure of the canal
The study led to the publication of a Major Rehabilitation Evaluation Report (MRER) and an
Environmental Assessment (EA) under NEPA by USACE in March 2020. FHWA and MassDOT
participated as Cooperating Agencies in the development of the reports. The MRER/EA concluded that
replacement of the Sagamore and Bourne highway bridges with new bridges (each with four through-
travel lanes and two auxiliary lanes), built to modern highway design standards, is the most reliable,
financially responsible solution for the future. In March 2022, pursuant to NEPA, USACE formally issued

a Finding of No Significant Impact for the MRER/EA to replace the Sagamore and Bourne highway
bridges.

MassDOT Cape Cod Canal Transportation Study

In 2015, MassDOT began a multi-year study to assess mobility needs in the Cape Cod Canal area. The
study recommended:

e Targeted upgrades to local intersections and implementation of Transportation System
Management measures

Cape Cod Bridges Program FEIS — Executive Summary ES-9



e Bicycle, pedestrian, and multimodal enhancements

e Reconstruction of approach roadways to the Sagamore and Bourne Bridges

The study also considered two public-private partnership (P3) alternatives for a new highway

dismissed due to potential impacts on residential areas, environmental resources, and sensitive tribal
lands. The final study was published by MassDOT in October 2019.

Memorandum of Understanding between USACE and MassDOT
regarding Sagamore and Bourne Bridges

USACE and MassDOT established a Memorandum of Understanding regarding Sagamore and Bourne
Bridges and their highway approach infrastructure. Initially developed in June 2018, the Memorandum
was updated in July 2020 and again in March 2024. It states that USACE will continue to operate and
maintain the existing Sagamore and Bourne Bridges until MassDOT demolishes them. MassDOT will
serve as the lead project delivery agency with responsibility to construct and subsequently own,
operate, and maintain the completed bridges and approaches as part of the state highway network.

Cape Cod Bridges Program FEIS — Executive Summary ES-10



8 What is the purpose and need for the Program?

Based upon the analysis and findings of the foundational documents, and in coordination with FHWA,
Cooperating Agencies, and the public, MassDOT developed the Program’s Purpose and Need
Statement. The “purpose" of the Program is to improve cross-canal mobility and accessibility between
Cape Cod and mainland Massachusetts for all road users and to address the increasing maintenance
needs and functional obsolescence of the aging Sagamore and Bourne Bridges.

The following “needs” summarize the transportation problems or unsatisfactory conditions the
Program intends to address or improve:

Address the deteriorating condition and escalating maintenance demands of the bridges.

The Sagamore and Bourne Bridges, both serving traffic since 1935, have deteriorated over
time and are now beyond their functional service lives. Both bridges require frequent and
costly maintenance by USACE due to their age, heavy traffic demands, and setting within the
corrosive saltwater environment of Cape Cod Canal. Routine maintenance activities require
lane closures, which typically restrict traffic to one lane in each direction for extended
periods of time. These lane closures result in heavy backups for travelers waiting to cross the
bridges, with traffic queues extending for several miles along the highway approaches and
local roadways.

Address the substandard roadway design of the bridges and their immediate approaches.

The 1930s-era Sagamore and Bourne Bridges do not meet current MassDOT bridge and
highway design standards for key characteristics, such as travel lane widths, median barrier
separation, shoulder widths, and roadway grades. The 10-foot-wide travel lanes on the
bridges are narrower than the standard 12-foot-wide lanes typically used on highways. The
bridges lack physical separation between opposing traffic lanes and shoulders to provide
emergency vehicle access and refuge for vehicle breakdowns or crashes. The roadway grades
along the approaches to the bridges, up to 6% in some sections, are steeper than the 4% to
5% maximum grade typical for limited access highways.

Improve traffic operations.

The Sagamore and Bourne Bridges were designed to handle considerably less traffic volumes
than they do today. High traffic volumes and substandard features of the bridges (narrow
travel lanes, lack of shoulders, and steep grades) result in poor traffic operations, congestion,
and high crash rates. According to traffic analyses for the base year 2019 condition, the
bridges and their highway approaches operate at unacceptable levels (traffic volumes are at
or exceed the capacity of the roadway) in the morning and afternoon peak travel periods
during the fall weekday off-peak tourist season. With projected growth in traffic volumes in
future years, operating conditions are expected to worsen over time.

Cape Cod Bridges Program FEIS — Executive Summary ES-11



Improve accommodations for pedestrians and bicyclists.

The Sagamore and Bourne Bridges provide a single raised sidewalk with grades of up to 6%,
which do not comply with current Americans with Disabilities Act (ADA) accessibility
standards. There are no dedicated accommodations for bicycle travel on the bridges. The
lack of shoulder or physical separation between the roadway and sidewalks along the
bridges poses safety risks for non-motorized bridge users. Also, gaps exist in the current
sidewalk and bicycle network surrounding the bridges.

9 What alternatives are evaluated in the EIS?

Using the Cape Cod Canal Transportation Study and USACE’s MRER/EA as the foundational planning
documents, FHWA and MassDOT screened the initial alternatives presented in the MRER/EA. This
screening analysis confirmed USACE’s recommendation to replace the highway bridges with new
bridges built to modern highway design standards.

FHWA and MassDOT determined that replacing both existing highway bridges with new bridges (each
with four through-travel lanes and two auxiliary lanes) that comply with modern highway design
standards is the only reasonable Build Alternative for further consideration in the EIS. This
determination is consistent with the USACE MRER/EA alternatives evaluation.

Two alternatives are evaluated in the EIS: a No Build Alternative and a Build Alternative. Although the

Alternative can be compared.

No Build Alternative

The No Build Alternative would leave the existing Sagamore and Bourne Bridges in their current
alignment and roadway configuration of four 10-foot-wide travel lanes (two in each direction), with
one 6-foot-wide sidewalk and a 2-foot-wide safety curb. USACE would continue operation and
maintenance of each bridge and make any repairs needed to maintain safety (fix-as-fails). There would
not be any major rehabilitation or replacement of major bridge components, nor any roadway
improvements that are proposed for the Build Alternative. The No Build Alternative would include
recently completed and proposed transportation improvement projects identified in the Federal Fiscal

Organization.

Build Alternative

To develop the Build Alternative for detailed study in the EIS, FHWA and MassDOT conducted
engineering assessments on multiple bridge and highway design parameters. MassDOT’s evaluations
consisted of qualitative and quantitative analyses of Program design parameters relative to the

Cape Cod Bridges Program FEIS — Executive Summary ES-12



Program’s purpose and need, engineering and design criteria, and other factors, including
environmental effects, public safety, and cost.

Table ES-1 summarizes the Build Alternative based on preferred bridge design parameters and highway

Table ES-1. Cape Cod Bridges Program Build Alternative

Highway Bridges lanes and two auxiliary lanes (in-kind bridge replacement, updated to comply
with federal and state highway and design safety standards).

Each crossing location would include one bidirectional pedestrian and bicycle
shared-use path, separated from vehicular traffic by the shoulder and barrier. The
usable width of the shared-use path would be 14 feet wide on the bridge main
spans, 20 feet wide on the interchange approaches, and 12 feet wide on the
connecting roadways.

Highway Bridge Cross-
Section and Shared-Use
Path

The replacement bridges would maintain the existing vertical clearance of 135

Bridge Vertical and
Horizontal Clearances

water.
The replacement bridges would provide a minimum of 500 feet of horizontal

would locate the bridge piers at the waterline adjacent to the service road
(shoreline piers) into the riprap slope but above the low tide line.

Main Span Length and
Bridge Pier Location

Each bridge (Sagamore and Bourne) would have two separate decks (twin

Bri Deck fi i
ridge Deck Configuration structures).

The mainline alignment locations at both bridges would be offline inboard. Both
spans of the replacement highway bridges would be outside the footprint of the
existing bridge, 7 feet apart and parallel to each other (offline), and on the side of
Mainline Alignment Cape Cod Canal between the existing bridges (inboard). The replacement main
spans at the Sagamore crossing would be west of the existing Sagamore Bridge
toward Buzzards Bay. The replacement main spans at the Bourne crossing would
be east of the existing Bourne Bridge toward Cape Cod Bay.

Bridge Type
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Interchange Approach replace the signalized intersection of Scenic Highway/Meetinghouse Lane/ State
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10 What.is the Preferred Alternative?
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Exhibit ES-1. Proposed Replacement Bridge: Cape Cod Canal Viewpoint

A

B

S

Source: Massachusetts Department of Transportation, 2024

Exhibit ES-2. Proposed Replacement Bridge: Driver Viewpoint

Source: Massachusetts Department of Transportation, 2024
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Figure ES-2. Sagamore North Quadrant Crossing: Option SN-8A, Direct Connection to State Road
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Figure ES-3. Sagamore South Quadrant Crossing: Option. S$S-3.1A, Westbound On-Ramp_Under
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This need would be met.
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R:rirtzjztf’;irs stem Ee;;gtr; waterward sides of the pier bases supporting the main

brotecaions yaem ) bease arch span (Piers 4 and 5 at Sagamore Bridge and Piers 5
and 6 at Bourne Bridge).

Intersection Design Identification of preferred intersection control type at

control type update each program intersection.

Design Installation of bicycle signals at all signalized crossings
signalized o T
. update within the Program Limits.
crossings
. Installation of trapezoidal delineators to define the
Accessible . 3 ; A
All . Design boundary between the sidewalk and bicycle facilities
pedestrian and .
. o update along the Sagamore and Bourne Bridge structures and
bicycle wayfinding
approaches,
Development of coordinated features and amenities for
Shared-use path . . i
Design pedestrian and bicycle zones and shared-use paths,
features and update including site furnishings and wayfinding signage and
amenities TTeTTTm TTrhTnmet e
interpretive panels.
Revised Design L
. Revisions to stormwater control measures.
stormwater design | Update | e ammmm————

D P g g g g e g g gl by @ N g i i) g g gt A
Landscaping Plan —e2180 enhance the landscape flanking the mainline highways,
Update ) ;
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Sagamore Section 4(f) _E_x_p_a_n_sign_Qf_;.e_c_re_atjqn_a_r_e_a__b_q_u_n_d_a_ty__t_)y_Q-_f_S_S__a_c__rgs.
: L and construction of a new parking lot to the east of
Recreation Area mitigation - ; o
exoansion easUre existing parking lot within the U.S. Army Corps of
Sagamore | xbansen | MEaIE Engineers’ (USACE) property.
North
Shared-use path at Desien Reconfiguration of the shared-use path around the
Bourne Parkand | 7 an Bourne Park and Ride to provide a continuous 12-foot-
. ; update : . ;
Ride expansion wide path along the perimeter of the entire parcel.
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Bourne
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Alternative and how will adverse effects be
mitigated?

Alternative. Both tables incorporate mitigation measures and commitments to address potential
adverse effects of the Build Alternative, where applicable.
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Table ES-4.

Transportation,
Traffic, and

(Section4.2) | and Ride Lot would continue

Rail Transit Facilities: No

Relocate the Bourne Train

Cape Cod Bridges Program FEIS — Executive Summary

ES-28



Beneficial Effect — No

Beneficial Effect — No

Pedestrian and
Bicycle Facilities
(Section 4.3)

Continuation of ongoing
safety and mobility
problems due to poor
conditions on the bridges
and lack of connectivity
between the bridges and the
surrounding road network,
including the Canal Service
Roads

Improved pedestrian and
bicycle facilities within the
Program Limits on the new
bridges with connections to
new shared-use paths and
pedestrian and bicycle
accommodations adjacent to
the local roadways

Beneficial Effect — No

Cape Cod Bridges Program FEIS — Executive Summary

ES-29



Maritime

Reduced capacity to

e Improved navigability

Beneficial Effect — No

Transportation, | accommodate the largest and navigational safety mitigation proposed
Traffic, and vessels using the canal over due to an effective
Safety time, no improvement in increase in horizontal
(Section 4.4) navigation safety, potential clearance and rip rap
adverse effect to navigation pier protection system
due to channel closures e No effect to maximum
req.uired by bridg.,e- _ vessel class types and
maintenance activities sizes currently using the
canal
No new bridge construction | Permanent constructionof | ® Construct vertical and
new bridges across horizontal bridge
navigable Waters of the clearances through the
United States navigable channel of
Cape Cod Canal.in
accordance with USCG's
Preliminary Navigation
Clearance
Determination, dated
March 11 2025.
* Submit plans to the
USCG for permanent
navigation lights on the
replacement bridges in
accordance with 33 CFR
Part 118.
Socioeconomics | Anticipated adverse effects Increased economic output, | Beneficial Effect — No
(Section 4.5) to worker productivity, local | value added, jobs, and labor | mitigation proposed

business employment,
tourism, and freight costs
due to worsening traffic
congestion and future traffic
delays associated with
continued maintenance of
the bridges

income due to travel time
savings and improved
mobility and accessibility
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Land Use,
Zoning, and
Community
Cohesion
(Section 4.6)

Land Use: Alteration of
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Worsening traffic congestion
and the lack of pedestrian
and bicycle connectivity
within the Study Areas
would result in reduced
community connectivity and
diminished access to
recreational opportunities,
leisure activities, cultural
events, and historical sites,
hindering community
cohesion in the town of
Bourne

Improved access,
mobility, and
connectivity within the
Study Areas would
strengthen community
cohesion and provide
quality of life benefits
for surrounding
neighborhoods

e Beneficial Effect — No

Community
Facilities
(Section 4.7)

Adhere to the Uniform
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Property
Acquisition,
Displacement,
and Relocation
(Section 4.8)

No changes to current
conditions

Full acquisition of
30 parcels; partial
acquisition of 59 parcels

Permanent and/or

Uniform Relocation
Assistance and Real
Property Acquisition
Policies Act, 1971, and
Massachusetts General
Laws, primarily
Chapter 79.
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Wetlands and No changes to current e Approximately 3.8 acres | Develop and implement
Floodplains conditions of permanent impact to | compensatory mitigation to
(Section 4.9) tidal waters of the U.S. replace the loss of
e Approximately floodplain, wetland, and
6,350 square feet of aquatic resource functions
permanent impact to per federal and .state
non-tidal (inland) regulatory requirements
vegetated wetlands
e Approximately
2,130 cubic feet of flood
storage lost within
inland floodplain
Water Quality | e No changes to current | Increase of approximately Design, implement, and
and Stormwater conditions 52.3 acres of impervious maintain stormwater control
(Section4.10) | , stormwater runoff area, resulting in potential | measures, including

would remain largely
untreated
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Threatened,
Endangered,
and Protected
Species and
Habitats
(Section 4.11)

Continued baseline
conditions, with the U.S.
Army Corps of Engineers
(USACE) coordinating
protections with federal
agencies during bridge and
canal maintenance activities

Loss of suitable summer
habitat for northern
long-eared bats and
tricolored bats due to
tree removal

Direct or indirect and
temporary or
permanent stressors to
aquatic resources,
including underwater
noise, entrapment,
changes in water
quality/turbidity,
benthic disturbance,
reduction in fish
passage, habitat
alteration and/or
conversion, and vessel
interaction

Loss of existing
submerged aquatic
vegetation at the
Bourne Bridge site

Incorporate multiple
mitigation measures and
best management
practices, including
time-of-year
restrictions, to minimize
effects to terrestrial-
and aquatic-based
resources

Coordinate with NOAA

Maintain ongoing
coordination with the
Massachusetts Natural
Heritage and
Endangered Species
Program, including
obtaining a
Conservation
Management Permit as
needed
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Coastal Zone

Routine bridge maintenance

Consistency activities and future federal actions that have Individual Federal
(Section 4.12) dredging operations been determined to have Consistency Review
conducted by USACE would | reasonably foreseeable determination to MA CZM
be implemented per permit | effects on coastal uses or for approval.
requirements to protect resources, thereby subject
coastal resources to federal consistency
review by the Massachusetts
Office of Coastal Zone
Management (CZM).
Air Quality Increased localized carbon Reduced localized carbon Beneficial Effect — No
(Section 4.13) monoxide and regional monoxide and regional mitigation proposed
criteria pollutant emissions criteria pollutant emissions
due to worsening congestion | due to improved traffic
and delays under 2050 operations and reduced
traffic volumes delays
Noise and A total of 70 noise-sensitive | A total of 65 sensitive No mitigation measures are
Vibration properties are predicted to receptors are predicted to proposed. Noise abatement
(Section 4.14) have traffic noise levels that | experience traffic noise was_not determined to be
approach or exceed Federal | levels that approach or feasible and reasonable
Highway Administration exceed Federal Highway based on FHWA noise
Noise Abatement Criteria Administration Noise regulations in 23 Code of
under the 2050 No Build Abatement Criteria in the Federal Regulations (CFR)
Alternative 2050 Build Alternative: 772 and MassDOT’s traffic
o Sagamore North: 9 hoise policies.
* Sagamore South: 45
* Bourne North: 9
e Bourne South: 2
Visual e No changes to the visual | Loss of existing residences e Design.replacement
Resources quality of the bridges and/or introduction of bridges to visually
(Section4.15) | . Changes to travelers’ incompatible elements to reference the existing

viewshed on local and
regional roadway
networks due to
proposed developments
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modern construction
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Cultural
Resources
(Section 4.16)

No changes to the
appearance of the bridges or
to other architectural
historic properties due to
USACE’s bridge maintenance
and repair program

e Adverse effects due to
the demolition of
National Register-
eligible Sagamore and
Bourne Bridges

e No adverse effects to
the Cape Cod Canal
Historic District or
historic architectural
properties within the
viewshed area of
potential effect

e No.adverse effects.to
the South.Sagamore
Area due to shared-use
path at Keith Field
Recreation Area
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Public Parks,
Recreational
Facilities, and
Open Space
(Section 4.17)

e Temporary effects to
USACE-leased
recreational areas under
or immediately adjacent
to bridges due to
USACE’s bridge
maintenance and repair
program

e No effects to other

parks, recreational
facilities, or open space

Scenic Park, Bourne,
Recreation Area, Sagamore
Recreation Area, Keith Field

e Implement the

Solid and
Hazardous
Waste Material
Management
(Section 4.18)

Routine maintenance
activities would require the
removal of lead-containing
paint from both bridges

e Potential to encounter

Adhere to applicable laws
and regulations governing
the removal, handling,
storage, and transport of
hazardous materials for any
future bridge and roadway
maintenance activities

Utilities and
Services
(Section 4.19)

No long-term effects

e Relocate affected water
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facilities are taken out
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Public Health
(Section 4.20)

Lack of accommodations
and network
connectivity for
pedestrians and
bicyclists would not
support healthy modes
of transportation

Beneficial health-related
effects due to improved
traffic operations, access for
emergency vehicles,
pedestrian and bicycle
network connectivity, and
air quality

Beneficial Effect — No
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Adaptation and
Resiliency
(Section 4.21)

e Vulnerable to
progressive bridge
collapse due to the lack
of redundancy in steel
truss design

e Continued vulnerability
of the bridges to winter
weather and extreme
wind

Increased structural
redundancy due to
replacement network
tied-arch bridge types

Raised elevation to

Improved resistance
against wind-induced
vibrations and
deformation due to the
replacement network
tied-arch bridge types

Install backflow

Implement deicing
measures for bridge
cables in accordance
with best management
practices.
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Indirect Effects

N/A

Potential unintended

(Section 4.22)

Section 4(f) No_use of any, Section 4(f)
Resources properties.

(Chapter 5)
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— Cape Cod Canal the resource for

Historic District protection under Section
through operation of 4(f),. as established
the replacement through coordination
sagamore.and Bourne |  With.officials with
Bridges; and jurisdiction.
e In coordination with
- South Sagamore Area FHWA, MassDOT has
duetotheshareduse | conducted all possible
path .C.Q.f].f]ﬁsi.t.i.c.lf.\. at p_l_a_ n ni_ng to _m_i_n_i_r_r_]_i_z__e_
Keith Field Recreation harm, including making
Area the existing bridges
o Loss of NRHP-eligible available for an
structures that are alternative use, provided
contributing resources aresponsible party
to the historic district. agrees to maintain.and
preserve the bridge, and
reaching agreement
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Table ES-5. Summary of the Build Alternative’s Potential Temporary Construction Effects and

Mitigation

Transportation, e Increased congestion and delays
Traffic, and Safety anticipated due to additional
(Section 4.2) construction vehicle trips, work
zone interactions, and reduced

e Service disruptions to freight and
seasonal passenger train operations
along Cape Main Line Corridor

Pedestrian and Temporary closure of sections of the

Bicycle Facilities Canal Service Roads, Scenic Highway,

(Section 4.3) and Sandwich Road during construction
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Maritime Construction equipment and/or vessel
Transportation, encroachment into the 480-foot-wide
Traffic, and Safety federal navigation channel

(Section 4.4)

Coordinate with the USACE Marine

Wetlands and Potential erosion and sedimentation of

Floodplains wetlands and waterbodies due to

(Section 4.9) ground disturbing and demolition
activities
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Water Quality and
Stormwater
(Section 4.10)

Potential sedimentation of waterbodies
due to soil disturbance and runoff,
impacting water quality and aquatic
habitats

Threatened,
Endangered, and
Protected Species
and Habitats
(Section 4.11)

Potential effects to terrestrial and

e Confine in-water work to approved
in-water work windows

e Implement protocols and best
management practices to protect
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Air Quality e Increases in construction-period e Adhere to MassDOT’s Diesel
(Section 4.13)
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Noise and Vibration e Exceedances of one or more of

(Section 4.14) MassDOT’s construction noise limits

e Prepare and implement a Noise
Control Plan to establish
procedures for predicting
construction noise levels before
performing construction activities,
including identification of noise
reduction measures required to
meet the noise level limitations and
minimize nuisance noise conditions.

Visual Resources Visual impacts due to staging areas,
(Section 4.15) construction lighting, and vegetation
clearing
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Cultural Resources Disturbance of areas with low
(Section 4.16) archaeological sensitivity
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Coordinate with the Bourne

Solid and Hazardous | e¢ Potential to encounter hazardous

Waste Material materials in contaminated soil,

Management groundwater, and sediment during

(Section 4.18) excavation, dredging, and
construction.
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construction in accordance with

Utilities and Services
(Section 4.19)

Short-term service disruptions due to
utility relocations
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13 What are the effects of the Preferred Alternative
on Section 4(f) properties?

Section 4(f) of the U.S. Department of Transportation Act of 1966, commonly referred to as

Section 4(f), protects publicly owned parks, recreation areas, and wildlife and waterfowl refuges, or
any publicly or privately owned historic site listed or eligible for listing in the National Register of
Historic Places from “use” by transportation projects that receive funding from or require approval by
an agency of the U.S. Department of Transportation.

Table ES-6 summarizes the effects of the Build Alternative on Section 4(f) properties and the proposed
approval option to comply with Section 4(f), including de minimis impact determinations and
programmatic Section 4(f) evaluations.

Table ES-6.

Summary of Effects, Uses, and Section 4(f) Approval Option

R s seomtnmenionon

Programmatic Section 4(f)
Evaluation and Approval for Federal
Highway Administration Projects

Sagamore Bridge Demolition that Necessitate the Use of Historic
Bridges (Nationwide Historic
Bridges Programmatic Evaluation)

Bourne Bridge Demolition Nationwide Historic Bridges

Programmatic Evaluation

Cape Cod Canal
Historic District

Replacement of Sagamore and Bourne Bridges

De Minimis Impact Determination,
based on the “No Adverse Effect”
recommendation under Section
106 of the National Historic
Preservation Act

Sagamore Recreation
Area

Temporary easement during construction and
permanent easement for operation and
maintenance of the Sagamore Bridge Project

De Minimis Impact Determination

Keith Field Recreation
Area

Permanent easement for operation and
maintenance of the Sagamore Bridge Project

De Minimis Impact Determination
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Bourne Scenic Park

Temporary easement during construction and
permanent easement for operation and
maintenance of the Bourne Bridge Project

De Minimis Impact Determination

Bourne Recreation
Area

Permanent easement for operation and
maintenance of the Bourne Bridge Project

De Minimis Impact Determination

Gallo Ice Arena

Temporary easement during construction and
permanent easement for operation and
maintenance of the Bourne Bridge Project

De Minimis Impact Determination

14 What authorizations, permits, and approvals will

be required?

Table ES-7 lists the federal authorizations and state permits and approvals that are required prior to

implementation of the Program.
Table ES-7.

List of Required Federal and State Authorizations, Permits, and Approvals

Issuance of Combined Final Environmental Impact
Statement/Record of Decision under the National
Environmental Policy Act

Federal Highway Administration

Finding under Section 4(f) of the U.S. Department of
Transportation Act

Federal Highway Administration

Consultation under Section 7 of the Endangered Species
Act

e U.S. Fish and Wildlife Service

e National Oceanic and Atmospheric
Administration/National Marine Fisheries
Service

Consultation under the Fish and Wildlife Coordination
Act

e U.S. Fish and Wildlife Service

e National Oceanic and Atmospheric
Administration/National Marine Fisheries
Service

Consultation under the Magnuson-Stevens Fishery
Conservation and Management Act

National Oceanic and Atmospheric
Administration/National Marine Fisheries Service
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e Issuance of Section 408 permission under Section
14 of the Rivers and Harbors Act of 1899

e Issuance of permits under Section 404 of the Clean
Water Act and Section 10 of the Rivers and Harbors
Act

U.S. Army Corps of Engineers

Issuance of Bridge Permits under the General Bridge Act
of 1946

U.S. Coast Guard

Approval of Notice of Proposed Construction or
Alteration under Title 14 of the Code of Federal
Regulations Part 77, Safe, Efficient Use, and Preservation
of the Navigable Airspace

Federal Aviation Administration

e Issuance of National Pollutant Discharge
Elimination System — Construction General Permit
under Section 402 of the Clean Water Act

e Issuance of public comments on the Draft and Final
Environmental Impact Statement under Section
309 of the Clean Air Act

U.S. Environmental Protection Agency

Issuance of Secretary Certificate on the Final
Environmental Impact Report under the Massachusetts
Environmental Policy Act

Massachusetts Executive Office of Energy and
Environmental Affairs

Federal Consistency Review under the Coastal Zone
Management Act

Massachusetts Office of Coastal Zone
Management

Issuance of Water Quality Certification under the
Massachusetts 401 Water Quality Certification
Regulations

Massachusetts Department of Environmental
Protection

Issuance of a Conservation and Management Permit
under the Massachusetts Endangered Species Act

Massachusetts Division of Fisheries and Wildlife —
Natural Heritage and Endangered Species Program

Issuance of an Order of Conditions under the
Massachusetts Wetlands Protection Act

Bourne Conservation Commission

Cape Cod Bridges Program FEIS — Executive Summary

ES-56



e Reduce or minimize traffic shifts.

e Maintain pedestrian and bicycle connectivity.
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Existing Bridge
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Phase 3 - Construct Second Mainline Span
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Bridges Program website.
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