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Abstract: Salem, Massachusetts, is one of the oldest cities in the United States (1629) and its
coastal location on the Atlantic helped create one of the wealthiest cities in America during
the late 18th century, but today its coastal location threatens many of its buildings due
to sea level rise and increased storm activity. The House of the Seven Gables, a National
Historic Landmark District, consists of five important historic buildings, the most famous
being The Turner Ingersoll Mansion (1668), more commonly known as The House of the
Seven Gables. Considered one of the most important houses in America, it is also one of
the most threatened historic buildings due to its location on Salem’s harbor. The House
of the Seven Gables conducted a two-year study funded by Massachusetts Coastal Zone
Management to evaluate the risks posed by climate change. This process included the
use of data from groundwater monitoring wells and a tidal gauge installed on-site, along
with soil samples and a detailed survey base plan including topography and subsurface
infrastructure. The project team then used the Massachusetts Coastal Flood Risk Model
(MC-FRM) to assess climate change impacts on the site in 2030, 2050, and 2070, and then
created a plan for adaptations that should be implemented before those risks materialize.
Strategies for adapting to storm surges, increasing groundwater, and intense surface water
runoff were evaluated for their effectiveness and appropriateness for the historic site. The
conclusion of the study resulted in a five-phase plan ending in the managed retreat of the
historic buildings to higher ground on the existing site. This article goes beyond other
research that suggests coastal retreats by demonstrating how to quantitatively evaluate
current and future coastal issues with predictive models and how to set viable dates for
adaptive solutions and a managed retreat.

Keywords: historic buildings; climate change; sea level rise; House of the Seven Gables;
planned coastal retreat

1. Introduction
1.1. Climate Change and Historic Sites

The severity and impacts of climate change have been rigorously assessed in scientific
literature for decades [1–3]. Climate change is causing more frequent and more intense
weather events, such as floods, droughts, hurricanes, and heatwaves, as well as increasing
sea levels, wildfires, and health risks [3]. These events are causing extensive destruction
around the world and costing the global economy billions of dollars each year [4]. New
England, where Salem is located, is warming faster than the global average [5], and the
Gulf of Maine, along Salem’s coast, is warming faster than 99% of the world’s marine
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bodies [6]. Along with this temperature increase, extreme climate events are happening
more frequently, such as 1-in-1000-year floods which occurred in New England several
times in 2024 [7].

Climate change is an increasing challenge for the preservation of cultural historic
sites, potentially leading to an accelerated degradation or even loss of cultural heritage [8].
Cultural heritage sites include monuments, archeological sites, and historical buildings
along with their contents and collections. The conservation of historic sites is important,
not only for historical and cultural reasons, but also because of their social (identity of
the community, sense of place, social cohesion, etc.) and economic (tourist consumption,
place of living, place of conducting economic activities, etc.) aspects [9–11]. These heritage
assets have always been subjected to interactions with their environment which can alter
the integrity of these sites. With climate change, however, the detrimental impacts have
increased dramatically [12]. Climatic changes can intensify the physical, chemical, and
biological mechanisms degrading the structure or contents of the heritage sites [13–18].

1.2. House of the Seven Gables Situation

An iconic American cultural heritage site is the House of the Seven Gables in Salem,
Massachusetts. In 1668, wealthy merchant and ship owner John Turner built a house on
Salem’s harbor destined to become one of America’s most important historic homes. Offi-
cially referred to as the Turner–Ingersoll Mansion (but popularly known as The House of the
Seven Gables), the house serves as the centerpiece of the National Historic Landmark Dis-
trict [19] known as The House of the Seven Gables Settlement Association, now composed
of seven historic buildings and colonial revival seaside gardens. It is best known today as
the setting of famous American author Nathaniel Hawthorne’s 1851 novel, “The House of
the Seven Gables”. The museum engages annually with around 100,000 year-round visitors
from all 50 states and over 35 countries through tours, public programming, settlement
work with local immigrant populations, and educational offerings.

Because of its harborside location (Figure 1), the Gables is distinctly vulnerable to the
effects of climate change, particularly as it relates to rising sea and groundwater levels. The
campus lies at the bottom of a gradual decline with a heavily populated neighborhood
to the north. The campus was extended when tidelands were filled in circa 1780 and is
protected by a seawall, as are the two city streets that border the property and dead-end
onto Salem harbor (Figure 2).Atmosphere 2025, 16, x FOR PEER REVIEW 3 of 35 
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From September 2022 to June 2024, as part of the Massachusetts ENV 23 CZM 02 Coastal
Resilience Grant program [21], the House of the Seven Gables Settlement Association was
awarded a grant to conduct an assessment and adaptation planning project, “Preserv-
ing History: Assessments and Climate Adaptations at the House of the Seven Gables”.
Collaborating with a wide range of partners, a project team was created that included
representatives from Massachusetts Coastal Zone Management (the lead policy, planning,
and technical assistance agency on coastal and ocean issues within the Commonwealth
of Massachusetts), Salem Sound Coastwatch (a local environmental non-profit), Union
Studio Architecture & Community Design (a preservation and sustainability architectural
firm), Horsley Witten Group (an engineering, design, and environmental consultancy), and
Collins Engineers (an engineering firm with a specialty in seawalls). The project’s objective
was to assess conditions and strategize for an integrated climate adaptation plan at the
historic campus.

The Gables is in the Salem Wetlands and Flood Hazard Overlay District [22] and
FEMA VE: High Risk Coastal Area and AE: 1% Annual Chance of Flooding [23]. The
Gables’ Primm House and Counting House sit within those zones, at either corner of the
property’s harbor edge, and experience frequent flooding during storms. The property
has been experiencing many problems on the site associated with increased precipitation,
storm surge, and rising tides when combined with rising sea and groundwater levels.

Every building on the site has been impacted [24]. Of particular concern are the
seawall and its short- and long-term efficacy, saltwater encroachment beyond the seawall
undermining the ground, and rising groundwater that is causing increased basement
flooding and water intrusion with resulting mold blooms and structural rotting, as well as
the flood-prone locations of all utilities.

1.3. Response of Cultural Heritage Sites to Climate Change

Like in Salem, climate change is already adversely affecting cultural heritage sites
globally, and these impacts are projected to increase over time [25,26]. Awareness of
the need to reduce the impacts of climate change through climate adaptation processes
has steadily increased globally [27,28]. However, scholars in both the natural and social
sciences have noted the dearth of literature on cultural resources and climate adaptation
planning, with most studies only estimating climate impacts on cultural resources [26].
This paper provides a needed detailed report of how a major cultural heritage site collected
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quantitative environmental data, analyzed the current threats, used the data with predictive
models to determine future threats, then assembled various stakeholders to discuss the
findings, and finally created a usable adaptation plan which includes altering the historic
site and implementing a managed retreat from the coast for most of its buildings.

2. Materials and Methods
2.1. Materials and Methods Overview

To explore climate adaptations for the Gables, a project team was assembled with
members from the Gables along with engineering consultants, state environmental officers,
and local environmental NGO members. To determine the appropriate adaptations, the
project team had to first assess the current physical state of the Gable’s campus. During
the assessment phase, the Gables collected data from boring and monitoring wells, soil
borings and test pit analysis, geotechnical testing, topography and subsurface infrastructure
mapping, waterfront and seawall inspections, tidal gauges, survey base plans, architectural
analysis of building infrastructure and existing conditions, NOAA and FEMA tide and
storm surge projections, and more [24]. Based on the data collected and future climate
modeling, adaptation strategies were developed along with a phased timeline. The Materi-
als and Methods section presents a comprehensive assessment of the current conditions,
and the models used to evaluate the future. The Results section focuses on the proposed
adaptations and timeline for implementation.

2.2. Reports Guiding the Process

Climate adaptation reports for the preservation of historic buildings by the following
organizations served as a guide throughout the process.

1. National Park Service

The National Park Service has publicized several standards and documents to provide
guidance for feasible and affordable adaptation strategies prior to beginning work on his-
toric properties. The two publications used were “The Secretary of the Interior’s Standards
for Rehabilitation” [29] and “Guidelines on Flood Adaptation for Rehabilitating Historic
Buildings” [30].

2. American Institute of Architects (AIA)

AIA published the “AIA Resilient Project Process Guide” for architects addressing
resilience challenges by understanding project risks and vulnerabilities, advising clients
about climate-adaptive alternatives, supporting performance goals through the design
phase, implementing them in construction, and leading stakeholder engagement efforts
throughout [31].

3. US Army Corps of Engineers

The US Army Corps of Engineers performed a study in 2019 on flood resilience of
traditional building materials. The summary and the results of this study can be found in
the “Best Practices & Precedents” Appendix of the report [32].

4. Federal Emergency Management Agency (FEMA)

FEMA manages the National Flood Insurance Program (NFIP) and produces Flood
Insurance Rate Maps (FIRM) [23]. FEMA has published several technical bulletins that
provide guidance on flood resiliency and planning for flood events (with a special bulletin
on historic buildings) [33].
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2.3. Data Collection and Condition Assessment

The project team conducted a two-year study to evaluate the risks posed by climate
change. This process included the use of data from groundwater monitoring wells and a
tidal gauge installed on-site, along with soil samples. Using these data, the team created a
detailed survey base plan including topography and subsurface infrastructure. The project
team then used the Massachusetts Coastal Flood Risk Model (MC-FRM) [34] to assess
climate change impacts on the site in 2030, 2050, and 2070, and then the team created a plan
for adaptations that should be implemented before the impact of those risks are felt.

2.3.1. Filled Tidelands, Tidal Shoreline, and Buffer Areas

Historically, the coastal edge of the property was naturally tideland, but it has been
filled and hardened over the years to accommodate developments at the site, extending
inland approximately 100 feet from the coast. The historic filled tidelands are subject
to provisions of the MA Public Waterfront Act [35], providing public access across the
property’s filled tideland and allowing for maintenance of the seawall.

A portion of the Gables campus buffers the tidal shoreline, playing a crucial ecological
role in protecting Salem Harbor. This area is safeguarded by the MA Wetlands Protection
Act [36] and the Salem Wetlands Protection Ordinance [37]. Any site alterations within
100 feet of the tide line require review and permitting by the Salem Conservation Commis-
sion [38], with stricter protections within 25 and 50 feet of the shoreline. While existing
conditions predate current regulations, changes are encouraged to replace paved surfaces
with native vegetation. The regulations establish a 50-foot mitigation zone and a 25-foot
no-disturb zone to limit development and promote a natural buffer (Figure 3).Atmosphere 2025, 16, x FOR PEER REVIEW 6 of 35 
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2.3.2. Coastal Flood Plain

The Gables campus’ southern coastal portion lies within a coastal floodplain and,
occasionally, floods during extreme tides and storms. According to FEMA’s Flood Insurance
Rate Map [23] (effective 16 July 2014), this area falls within zone AE (base flood elevation
of 10 feet) and zone VE (base flood elevation of 13 feet), indicating significant flood risk.
Development in this floodplain is regulated by local and state codes to reduce building risks
and is also protected for its ecological value under the MA Wetlands Protection Act [36]
and the Salem Wetlands Protection Ordinance [37]. For planning purposes, any future
structures on the campus should be constructed or installed entirely outside of the VE zone
and outside the AE zone (Figure 4).
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2.3.3. Land Coverage

The Gables campus is a combination of buildings, gardens, parking areas, paths,
and other associated landscape areas. These areas cover the land differently and can be
described in terms of whether they allow rainwater to infiltrate into the ground. Impervious
surfaces include rooftops, the pavement, and other highly compacted areas. These areas
generate stormwater runoff during rain events and are the primary reason that stormwater
management systems are required on the property. More than two thirds of the Gables
campus is impervious. The pervious surfaces include grassy areas, landscaped areas, and
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gardens. These areas generate significantly less stormwater runoff during rain events and,
sometimes, provide a place for runoff originating elsewhere to filter into the ground. Just
under one third of the Gables campus can be considered pervious cover (Figure 5).

Atmosphere 2025, 16, x FOR PEER REVIEW 8 of 35 
 

 

 

Figure 5. Land cover [20]. Drawing by the Horsley Witten Group. 

2.3.4. Topography and Drainage Patterns 

Figure 6 highlights the Gables campus watershed, showing pervious and impervious 
surfaces and surface flow directions resulting from an elevation and subsurface survey 
conducted by Collins Engineering [24]. Rainfall is partially directed to the City’s storm 
drain on Hardy Street, leading to the Harbor, and partly flows overland. High tide causes 
backups, leading to stormwater accumulation on the campus. Landscaping depressions 
capture minor stormwater, but heavy rain overwhelms them and the drainage system, 
causing overland runoff to the harbor. Hardy and Turner Streets slope toward the campus 

Figure 5. Land cover [20]. Drawing by the Horsley Witten Group.

2.3.4. Topography and Drainage Patterns

Figure 6 highlights the Gables campus watershed, showing pervious and impervious
surfaces and surface flow directions resulting from an elevation and subsurface survey
conducted by Collins Engineering [24]. Rainfall is partially directed to the City’s storm
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drain on Hardy Street, leading to the Harbor, and partly flows overland. High tide causes
backups, leading to stormwater accumulation on the campus. Landscaping depressions
capture minor stormwater, but heavy rain overwhelms them and the drainage system,
causing overland runoff to the harbor. Hardy and Turner Streets slope toward the campus
but are partially intercepted by street drainage systems. Runoff from the upper parking lot
flows to main buildings and is captured by basins connected to the Hardy Street drainage
system, discharging into Salem Harbor. Severe storms cause runoff from lower areas
to sheet flow over the seawall. The colonial revival gardens suffer from poor drainage
and pooling water near the Turner–Ingersoll Mansion. Originally, downspouts drained
directly into the Harbor, but now most drain to the land surface, as the original outlets
are non-functional.
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2.3.5. Vulnerability and Critical Building Elevations

Sea level and storm surge risk are increasing and will contribute to an increased sever-
ity and frequency of flooding along the southern portion of the campus [39]. The elevations
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‘critical’ to the future of the buildings would be those associated with the 1% annual flood
risk in 2030 (high vulnerability), 2050 (medium vulnerability), and 2070 (low vulnerability),
all of which are approximately 10.90′, 12.90′, and 14.60′, respectively, according to the
MA Coastal Flood Risk Model (MC-FRM) [34]. These flood projections indicate that some
historic buildings, as well as the formal gardens on the campus, are at risk of future flooding
(Figures 7 and 8).

Atmosphere 2025, 16, x FOR PEER REVIEW 10 of 35 
 

 

indicate that some historic buildings, as well as the formal gardens on the campus, are at 
risk of future flooding (Figures 7 and 8). 

 

Figure 7. Building elevations [20]. Drawing by the Horsley Witten Group. 

Figure 7. Building elevations [20]. Drawing by the Horsley Witten Group.



Atmosphere 2025, 16, 84 10 of 30
Atmosphere 2025, 16, x FOR PEER REVIEW 11 of 35 
 

 

 

Figure 8. Coastal flood risk models [20]. Drawing by the Horsley Witten Group. 

2.3.6. Groundwater Assessment and Conditions 

The groundwater below the Gables is shallow and has contributed to flooding and 
seepage of water into the basement foundations of some Gables campus buildings. 
Groundwater elevation is a crucial factor to consider for designing stormwater man-
agement and drainage practices at the site. Climate change is expected to bring a higher 
groundwater table due to increased annual rainfall [40] and sea level rise [33]. The sea 
level influences the groundwater table elevation near the shoreline. The Horsley Witten 
Group (HWG) installed four groundwater monitoring wells at the site and installed in-
strumentation in those wells to record the groundwater table and harbor water elevation 
fluctuations for the immediate site area. Water level elevations were recorded at six-

Figure 8. Coastal flood risk models [20]. Drawing by the Horsley Witten Group.

2.3.6. Groundwater Assessment and Conditions

The groundwater below the Gables is shallow and has contributed to flooding and
seepage of water into the basement foundations of some Gables campus buildings. Ground-
water elevation is a crucial factor to consider for designing stormwater management and
drainage practices at the site. Climate change is expected to bring a higher groundwater
table due to increased annual rainfall [40] and sea level rise [33]. The sea level influences
the groundwater table elevation near the shoreline. The Horsley Witten Group (HWG)
installed four groundwater monitoring wells at the site and installed instrumentation in
those wells to record the groundwater table and harbor water elevation fluctuations for the
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immediate site area. Water level elevations were recorded at six-minute intervals during
the two years of this planning project. The monitoring revealed [24] that groundwater
within approximately two hundred eighty feet from the shoreline on the southern half of
the site are tidally influenced, meaning that those groundwater levels rise and fall with a
regular periodicity that is directly related to the tidal fluctuations observed in the adjacent
harbor (Figure 9).
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2.3.7. Seawater and Revetment

Collins Engineers was contracted by the Gables to perform an above-water design-
level inspection of the existing seawall. The inspection was conducted by Collins personnel
on 17–18 November 2022 at low tide when the wall could be observed in the dry. This
inspection included a top-to-bottom examination of the 414-foot granite block seawall and
adjacent riprap revetment, supplemented by an aerial survey. In addition, Collins dug
test pits to determine the nature and composition of the soil and fill behind the seawall



Atmosphere 2025, 16, 84 12 of 30

as part of its assessment. The inspection aimed to assess the seawall’s condition and
identify unstable areas. The structure supports historic buildings, a garden, a sidewalk,
and two public streets. A preliminary geotechnical and structural analysis suggested an
overall fair condition, with localized voids due to grout loss [24]. The seawall along Salem
Harbor, including the section by the Gables, is crucial for protecting against coastal erosion
and flooding. With a mix of public, private, and federal sections, its effectiveness depends
on the consistent and ongoing maintenance efforts of all property owners (Figure 10).
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2.4. Adaptation Planning

Before beginning any detailed planning for specific assets on the Gables campus, the
project team took time to research and understand more fully the strategies and techniques
commonly used to protect and preserve historic buildings and places at risk. The alterna-
tives that best balanced the goal of preservation, cost, and long-term effectiveness became
the adaptation tools that informed the final recommendations (Figure 11).
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3. Results
3.1. Results Overview

Too much water, increasing amounts of water in the future, and the Gable’s inadequate
infrastructure to handle current and future water levels were the main conclusions of the
initial surveys. Therefore, the resulting adaptation strategies focus on how to adapt to and
handle current and future water issues.

3.2. Stormwater
3.2.1. Stormwater Strategies

Today, most of the land use surrounding and within the Gables campus contributes
to increasing stormwater runoff, rather than managing it at the source. The surrounding
area is part of the larger, fully developed downtown historic neighborhood in Salem.
Both on- and off-site runoff flows to the two outfalls along Turner Street and Hardy
Street, both of which border the campus. These flows contribute to the strain on the
larger stormwater system serving the surrounding neighborhood. The Gables must start
at the source of their stormwater problem and identify opportunities to better manage
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stormwater on-site to manage their portion of the larger watershed. Therefore, the site
plan approach recommends implementing a more site-wide strategy relying on Green
Stormwater Infrastructure (GSI) to move stormwater and mitigate impacts based on the
following five stormwater strategies.

1. Reduce

The first step is to reduce contributing sources of runoff and erosion. Examples include
removing unnecessary paved surfaces, converting pavement to permeable surfaces and
green spaces, stabilizing dirt and gravel surfaces, adding tree canopy, and disconnecting
roof runoff where possible.

2. Control

The next goal is to better control the stormwater runoff. Examples may include incor-
porating diversion techniques to interrupt long flow paths and divert runoff or increasing
the flow path and retention times with conveyance swales.

3. Capture

Once the stormwater is better controlled, low flow should be captured as close to the
contributing source as possible. Paved inlet flumes and sediment forebays can be used to
direct and pre-treat stormwater before capturing it in rain gardens and tree trenches.

4. Store

Due to poor draining soils and a high water table, infiltration of stormwater is limited.
For larger storm events, when runoff exceeds capacity, additional water must be stored
until the storm subsides or high tide passes, and water can be released. Examples may
include retrofitting areas as detention basins, adding linear wet swales, and creating a
constructed wetland.

5. Overflow

Last, but perhaps the most important, is to consider adverse impacts during the worst-
case scenario, when storage systems are at capacity and the City’s storm drain is inundated
by high tide. It will be critical to allow water to be released from the campus by overland
flow to avoid the inundation of critical infrastructure and parts of historic buildings such
as basements and thresholds. Examples include integrated overland spillways, bypass
structures, and pipes.

3.2.2. Green Stormwater Infrastructure (GSI) Techniques

For each strategy, specific GSI techniques were identified. GSI employs nature-based
solutions to stormwater management problems often caused by urban runoff. GSI provides
benefits such as beautified communities, creation of ecological habitats, and environmental
sustainability and resilience. GSI can also be an effective way to incorporate native and his-
torically appropriate plants into the landscape, contributing to the museum’s preservation
and education mission.

These site-specific techniques must also be designed with maintenance in mind.
Each of the strategies for the Gables has techniques that can be implemented during
the near-, mid-, or long-term plans for the campus, as shown in the diagrams below
(Figures 12 and 13).
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3.3. Building Strategies
3.3.1. Broad Range of Building Strategies

Temporary and permanent building adaptation strategies to shape the future of the
Gables campus were considered. The strategies involved a range of options, some of which
were worth considering for implementation across the entire campus and others which
would be appropriate for implementation at individual buildings. Some of the strate-
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gies considered included temporary floodgates and building wraps, building subsurface
drainage systems, relocating subgrade infrastructure, dry and wet floodproofing, elevating
the structure, and building relocation. Diagrams of some of these methods are located
below (Figures 14–18).
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3.3.2. Evaluation of Building Adaptation Strategies

Not all strategies are mutually compatible or immediately applicable for implemen-
tation at the historic Gables campus. Some adaptation strategies were considered but
ultimately not included in the phased masterplan of the campus. If a strategy was not
proposed to be implemented, it was because it did not comply with the identified National
Park Service guidelines, which focus on being an appropriate, feasible, and affordable
strategy that reduces the risk of flooding while maintaining the building’s or site’s historic
character. The following chart (Figure 19) was used by the team to help evaluate the
applicability of strategies for buildings within the campus.
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3.4. Strategic Timeline and Triggers

Integrating collected scientific data points and probable timelines with environmental
prompts or “triggers” as moments of action serves as a critical road map for the Gables. It
not only provides a considered framework of action steps, but also guides prioritization
efforts, ensuring a coordinated approach to safeguarding the campus and delineating
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crucial phasing and next steps. Stakeholders and team members collaborated to address
challenges and solutions for the campus.

Comprehensive charts [20] were used to document and sequence adaptation strategies
discussed for each building and the overall site. These charts played a crucial role in
organizing the gathered data, ensuring that all considerations were addressed.

The following chart, “Timeline Triggers Map” (Figure 20), provides a thorough
overview of all the contributing buildings. It includes a timeline that highlights poten-
tial storm flooding events and projects the anticipated rise in groundwater levels. This
projection is particularly critical, as it identifies the specific periods when water levels are
expected to infiltrate the basements of the buildings.
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The “Timeline Triggers Map” served multiple purposes:

1. Risk Assessment

By predicting when and where flooding might occur, the chart enabled the project
team to assess the risk levels for each building.

2. Prioritization of Interventions

The timeline helped determine the urgency and sequence of implementing adaptation
strategies. Buildings most at risk were prioritized to ensure timely protective measures.

3. Phased Masterplan Development

The insights gained from the chart helped create the phased masterplan, which outlines
a structured approach to implementing the adaptation strategies over time, ensuring
manageable and sustainable progression. The resulting roadmap is subject to change and
adjustments due to the variability of future climate conditions.

3.5. Masterplanning and Phasing
3.5.1. Masterplanning and Phasing Overview

The project team developed a five-phased adaptation, resiliency, and mitigation plan
for the Gables [20]. With flexibility for each phase, the plan addresses environmental
triggers, feasibility, and affordability. It focuses on the organizational structure, key pri-
orities, and opportunities, ensuring necessary adaptations while preserving the historic
significance of the Gables.

The project team worked toward an interdisciplinary managed retreat vision for the
Gables, designed to be immediately actionable for short-term site enhancements while also
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providing a framework for long-term strategies over the coming decades, with each phase
intricately linked to anticipated triggers.

Initial implementation is projected for 2030, followed by subsequent phases in 2040,
2050, 2060, and 2070, allowing for a flexibility window of ± 5 years for each phase. This
flexibility accounts for environmental triggers, feasibility assessments, and affordability
considerations associated with each action item.

3.5.2. Masterplan—Phase I

The first phase focuses on immediate actions to the current campus to protect vulner-
able structures and critical utilities. Identified vulnerabilities, such as the Primm House
and Counting House (nearest the coast), prompt targeted strategies like relocation and
thorough flood risk assessments. Dry floodproofing measures for the Hooper Hathaway
House and relocating critical uses and utilities to floodproof buildings are prioritized to
safeguard operations and valuable collections.

Emergency deployable barriers and infrastructure updates are key components of
storm preparedness, particularly for basement utilities and stored collections vulnerable to
water damage. Additionally, ongoing maintenance of seawalls and site enhancements are
integral for ensuring the campus’s resilience and preserving its historic structures in the
face of future challenges (Figures 21–23).
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3.5.3. Masterplan Phase II

The second phase of the adaptation masterplan focuses on relocating and repurpos-
ing the Hooper Hathaway house to mitigate flooding risks, enhancing both structural
resilience and visitor experience. Recognizing the urgency of the situation, the Hooper
Hathaway house will be relocated to the upper part of the campus along Hardy Street. By
removing the workshop from the basement and relocating administrative and office spaces,
Hooper Hathaway House can be repurposed as an interpretive museum space, specifically
highlighting its architectural significance and its role in the history of the Gables and the
Settlement Movement. This transformation not only mitigates the structural vulnerabili-
ties of the house, but also enriches visitor experience by offering deeper insights into its
historical context and architectural heritage (Figures 24 and 25).
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3.5.4. Masterplan—Phase III

The third phase of the adaptation masterplan focuses on relocating the Retire Beck-
ett house and Nathaniel Hawthorne Birthplace along Hardy Street, enhancing campus
resilience. As part of this phase, parking facilities will also be relocated along Hardy Street,
further integrating the visitor experience with the surrounding neighborhood. A new
transit drop-off point is being introduced, providing visitors with public transportation
options or a potential shuttle service to the museum campus. Site improvements and ongo-
ing seawall maintenance will continue to be prioritized to ensure the campus’s resilience
against environmental challenges.

Also, a significant aspect of this phase involves implementing a loop trail along the
museum campus’ waterfront. With most buildings now situated in the upper portion of
the site, the waterfront will be left open for visitors to explore via a loop trail that focuses
on indigenous history and climate change (Figures 26 and 27).
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3.5.5. Masterplan—Phase IV

The fourth phase of the adaptation masterplan proposes a new visitor center with
enhanced amenities and flood mitigation measures, expanded trails, living shoreline,
and the relocation and reusing of the historic barn and tea house to create an inviting
entrance along Derby Street. The new Visitor Center will incorporate necessary flood
mitigation measures while maintaining its central role connecting the upper campus and
the waterfront. It will expand onto a new event lawn in front of the Turner–Ingersoll
Mansion, providing visitors with scenic harbor views. Additionally, the loop trail and
living shoreline at the existing event lawn will be expanded to enhance visitor experience.
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The historic barn and tea house will be preserved, relocated, and expanded to create an
inviting entrance along Derby Street, with parking consolidated along Hardy Street. These
structures will serve as a café, admissions, and gift store, while the Retire Beckett House
will transition into a museum interpretation and education center focusing on maritime
and Salem history. Ongoing site improvements and seawall maintenance will continue
throughout this phase to ensure the campus’s resilience and adaptability (Figures 28 and 29).
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3.5.6. Masterplan—Phase V

The final phase of the masterplan involves careful relocation of the Turner–Ingersoll
Mansion to protect it from escalating flooding and sea level threats, while ensuring the
preservation of green spaces and maintaining the campus’s historical integrity. During
the intricate process of moving the mansion, its historic foundation will remain intact,
serving as a tangible reminder of its storied past, inviting visitors to engage with its history
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through viewing and interpretation. As part of the relocation efforts, comprehensive site
enhancements will be implemented to enhance stormwater management and mitigate
flood risks effectively.

The relocation of the Turner–Ingersoll Mansion holds a graver connotation than the
relocation of any of the other historic properties, since the Mansion still sits in its original
location on its historic foundations. However, by 2070, the coastal flooding will have
become too severe to protect the house from predicted annual storm flooding filling the
basement and approaching the first floor, and 100-year storm flooding exceeding the
first floor by 2′-0′′.

Ultimately, the project team decided that preserving the building itself was more
important than keeping it in place. The intent is to preserve the Mansion in its original
location for as long as possible with flood protection, and then move it in phase V. The
foundation will be left in place and filled in, and the Mansion moved and placed on a new
foundation. The building will maintain its orientation to Turner Street (Figures 30 and 31).
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4. Discussion
Based on the vulnerabilities identified and the data gathered over the two-year project,

the climate adaptation plan includes both immediate, actionable site improvements and
long-term actions mapped out through the phased masterplan [20]. As part of the imple-
mentation, all historically significant buildings will be relocated to less vulnerable zones
within the campus, ensuring their preservation for as long as possible. The remaining build-
ings in the medium vulnerability zone which include the non-contributing Phippen House
and the newly constructed Visitor Center and Maintenance Building, will be designed to
withstand major storms and flooding.

To ensure the successful implementation of the managed retreat plan and the ongoing
protection of the campus, the following next steps are recommended for consideration.

1. Grants and funding opportunities: identifying and securing funding is crucial for
implementing the adaptation plan.

2. Reaching out for regulatory advice and agents: engaging with regulatory bodies
ensures compliance with all relevant local, state, and federal laws.

3. Ongoing monitoring of site conditions: continuous tracking of changes in groundwa-
ter levels, structural integrity, and seawall conditions will provide essential data for
the timeline.

5. Conclusions
Climate change is beginning to create a challenging environment for the preservation

of cultural historic sites [13]. Many historic sites which did not encounter detrimental
environmental situations in the past are now finding themselves being threatened by a
changing climate [15]. It has now become critical for various historic sites to evaluate their
vulnerabilities and plan for future changes.

The House of the Seven Gables has stood peacefully along Salem’s coast for over
three centuries, but it is now being threatened by increasing amounts of water caused by
the changing climate [24]. Proactive adaptation planning will ensure a resilient future for
the site.

This paper details how the Gables worked with multiple stakeholders to create an
adaptation plan which focuses on the balanced goals of preservation, cost, and long-term
effectiveness. The details of the project team’s work and the entire adaptation plan can be
found in two volumes [20,24]. The innovative work conducted at the Gables campus can
be summed up in the following points:

• The quantitative environmental data collected in the process of the investigation
showed that storm water runoff, storm surge, and groundwater all pose significant
current threats to historic resources at The House of the Seven Gables.

• By using predictive modeling from resources like NOAA and the MC-FRM, it was
established that climate impacts will worsen over the next fifty years and require
tailored adaptive solutions.

• A variety of stakeholders from technical engineering consultants and government
officials to Gables’ officials and local NGO members worked together to envision a
future for the campus.

• A litany of adaptation techniques was considered that would combine effectiveness
with historic appropriateness, but due to worsening conditions, extreme measures like
managed retreat must be considered and implemented over a five-phase plan.
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