4 Affected Environment, Environmental
Consequences, and Mitigation

4.21 Adaptation and Resiliency

4.21.1 Introduction

This section assesses the potential extreme weather risks to the No Build Alternative and Build
Alternative under various conditions related to:

e Sea levels and storm surge
e Extreme precipitation

e Extreme heat

e Winter weather

e Extreme wind

This section evaluates potential risks to the following affected environments:

e Cape Cod Canal operations

e Bridge infrastructure

e Stormwater control measures

e Land cover

e Highway-traffic operations and safety

e Mobility and accessibility for all road users

In addition to assessing extreme weather risk from the No Build Alternative and Build Alternative, this

e 23 Code of Federal Regulations (CFR) Section 515.7(c)(1) — Risk. management plan for bridges on
the National Highway System

e 33 CFR 207.2 — Navigation Regulations, Cape Cod Canal
e 23 CFR Part 650(A) — Location and Hydraulic Design of Encroachments on Flood Plains

e 23 USC 176 — Promoting Resilient Operations for Transformative, Efficient, and Cost-Savings
Transportation Program

e Federal Highway Administration (FHWA) Hydraulic Engineering Circular Number 25 (HEC-25)
Highways in the Coastal Environment, Third Edition (2020)
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e FHWA HEC-18 Evaluating Scour at Bridges, Fifth Edition (2012)

Bridge and Bourne Bridge (Figure 4.21-1).

4.21.1.3 Methodology

Past observations and/or modeled conditions were used in conjunction with the affected environment
to inform the recommendations for data and methods to assess the impact on the No Build and Build

e Federal Emergency Management Agency (FEMA), Flood Insurance Study Number 25001CV000B,
Effective July 7, 20211

e FEMA Policy: Federal Flood Risk Management Standard, Effective September 9, 20242
e NOAA Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model (Version 3 — June 2022)3

e U.S. Army Corps of Engineers (USACE), Massachusetts Hurricane Evacuation Study Technical Data
Report, Chapter 2 Hazards Analyses (2016)%

e USACE, New England Hurricane Evacuation Study Technical Data Report (June 2016)°

e Massachusetts Emergency Management Agency, Cape Cod Emergency Traffic Plan (2018)°

1 https://mapl.msc.fema.gov/data/25/S/PDF/25001CV000B.pdf?LOC=51a412c9cdcc22ab0113e2e0169d67bd

2 https://www.federalregister.gov/documents/2024/07/11/2024-15170/fema-policy-federal-flood-risk-management-
standard-ffrms

3 https://gis.data.mass.gov/maps/a9e9d37e363f434f84b28e791b23398b/about

4 https://www.nae.usace.army.mil/Portals/74/docs/Topics/HurricaneStudies/2016%20State%20Updates/Massachusetts/
MA_Ch%202_Hazards%20Analysis.pdf

5 https://www.nae.usace.army.mil/portals/74/docs/Topics/HurricaneStudies/2016%20State%20Updates/Massachusetts/

New%20England%20Hurricane%20Evacuation%20Study.pdf

https://www.mass.gov/doc/cape-cod-emergency-traffic-plan/download
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Table 4.21-1.

Adaptation and Resiliency Affected Environment

Sea Levels and

Extreme

Winter

Extreme

Storm Surge Precipitation Extreme Heat Weather Wind
Canal Section 4.4, Maritime Navigational NA NA NA NA
Transportation, Traffic, and Clearance
Safety
Bridge Chapter 3, Proposed Action and | Pier Scour NA Joint Expansion | Icing on Design and
Alternatives Cables Aerodynamic
Stability
Stormwater Section 4.10, Water Quality and | Submerged Infiltration NA NA NA
Control Stormwater Outfalls* Basin
Measures Infiltration Basin | Performance
Flooding
Land Cover Section 4.6, Land Use, Zoning, Floodplain Localized Surface NA NA
and Community Cohesion Function Flooding temperature
Section 4.9, Wetlands and
Floodplains
Section 4.10, Water Quality and
Stormwater
Transportation Section 4.2, Transportation, Roadways and Localized Pavement Snow and Vehicle
Traffic, and Safety Evacuation Route | Flooding Performance ice on Rollover
Flooding roadways
Mobility Section 4.3, Pedestrian and Shared-use path Localized Active NA NA
Bicycle Facilities Flooding Flooding Transportation

Use

Notes: NA = Not assessed for affected environment.

* Qutfalls are within the Study Areas are shown in Figure 4.21-1, but are not part of the Program; they were assessed due to their impact on stormwater

systems (flooding and performance) within the Study Areas.
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Figure 4.21-1. Study Areas for Adaptation and Resiliency Evaluation
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4.21.2 Affected Environment

4.21.2.1 Cape Cod Canal

Section 4.4, Maritime Transportation, Traffic, and Safety, identifies the affected environment for

4.21.2.4 Land Cover

Land cover is described in several sections, including Section 4.9, Wetlands and Floodplains,
Section 4.10, Water Quality and Stormwater, and Section 4.6, Land Use, Zoning, and Community
Cohesion, which address resource areas, impervious surfaces, and land clearing.

'The First Coast Guard District issued a Preliminary Navigation Clearance Determination dated March
11, 2025, to MassDOT and the U.S. Army Corps of Engineers (USACE). The determination stated the
replacement Sagamore and Bourne Bridges should provide at least 138.3 feet of vertical clearance and
at least 500 feet of horizontal clearance to not unreasonably obstruct the free navigation of the waters
over which the bridge is constructed.
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4.21.2.5 Transportation

Section 4.2, Transportation, Traffic, and Safety, identifies the affected environment for transportation,

4.21.2.6 Mobility

Section 4.3, Pedestrian and Bicycle Facilities, identifies the affected environment for pedestrian and

4.21.3 No Build Alternative

This section reflects No Build Alternative impacts with current and future conditions based on

environment.

Table 4.21-2. No Build Alternative Impacts

Canal Navigational NA NA NA NA
clearance
Bridge NA NA No Impact Icing on Aerodynamic

Members | Stability

Stormwater Submerged/partially | Refer to Section 4.10, NA NA NA
Control submerged outfalls* | Water Quality and

Measures Stormwater

Land Cover No impact to NA. Refer to No Impact NA NA

floodplain function Section 4.10, Water
Quality and Stormwater
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Transportation | Roadways and NA. Refer to Pavement Snow and | Vehicle
evacuation route Section 4.10, Water performance | Ice Rollover
flooding Quality and Stormwater

Mobility Shared-use path NA. Refer to Active NA NA
flooding Section 4.10, Water Transportatio

Quality and Stormwater | n Use

NA = not assessed for affected environment.

* Qutfalls are within the Study Areas shown in Figure 4.21-1, but are not part of the Program; they were assessed due to
their impact on stormwater systems (flooding and performance) within the Study Areas.

4.21.4 Build Alternative

This section reflects Build Alternative impacts with current and future conditions based on the
methodology and the affected area described in previous sections. Table 4.21-3 summarizes the Build
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Table 4.21-3.

Build Alternative Impacts

S e

o

Canal No impact NA NA NA NA
Bridge No impact NA No impact Reduced No
Impact impact
Stormwater Submerged/ No impact. Referto | NA NA NA
Control partially Section 4.10, Water
Measures submerged Quality and
outfalls** Stormwater.
Infiltration basin
flooding
Land Cover No impact No impact. Refer to | Surface NA NA
Section 4.10, Water | temperature
Quality and
Stormwater.
Transportation | Reduced impact— | No impact. Referto | Reduced Reduced Vehicle
flooding Section 4.10, Water | impact impact Rollover
Quality and
Stormwater.
Mobility Reduced impact - | No impact. Referto | Active NA NA
Flooding Section 4.10, Water | Transportation
Quality and Use
Stormwater.
Notes:

NA = not assessed for affected environment. Reduced impact is in comparison to the No Build Alternative.

** Qutfalls are within the Study Areas shown in Figure 4.21-1, but are not part of the Program; they were assessed due to
their impact on stormwater systems (flooding and performance) within the Study Area.
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e Stormwater Control Measures: Existing outfalls would remain as-is and continue to be susceptible
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4.21.5.2 Bridges
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