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ABSTRACT 

Sea level rise is one of the greatest threats to the United States’ oldest historic communities, many 

of which are located along the coastline of the Chesapeake Bay. Lessening the vulnerability of these 

communities to rising sea levels through adaptation will not be easy, but is necessary to allow the 

country’s built heritage to thrive into the future. This capstone analyzes the delicate act of adapting 

coastal National Register historic districts in the Chesapeake Bay region to sea level rise in a way 

that protects communities’ historic integrity while simultaneously increasing their resilience. Case 

study analyses of the adaptation planning processes executed in three Chesapeake Bay cities expose 

opportunities within and constraints between the conventional historic preservation and climate 

adaptation planning disciplines. Several conditions are identified that, if cultivated, will facilitate 

the utilization of a comprehensive adaptation planning framework that defends historic districts 

from rising seas, therefore reducing their vulnerability, while also protecting the integrity of the 

built and cultural environment. It is recommended that the historic preservation planning practice 

evolve to embrace such a framework that considers sea level rise and incorporates appropriate 

climate adaptation mechanisms in order for Chesapeake Bay area historic districts to subsist in the 

face of climate change. 

 

 

  



 
 

 iii 

KEYWORDS 

Climate Adaptation, Historic Preservation, Sea Level Rise, Coastal Flooding, Chesapeake Bay 

 

RESEARCH QUESTIONS 

How vulnerable to sea level rise are the coastal historic districts in the Chesapeake Bay region? 

 

How can historic districts adapt to sea level rise through planning mechanisms? 

 

Is it conventional historic planning practice to proactively consider sea level rise when executing 

plans for historic districts?   

 

Are there conditions that encourage municipalities to undertake a planning process for historic 

districts that considers sea level rise and potential adaptations? 
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CHAPTER 1 | INTRODUCTION 

The growing consequences of climate change are putting many of the country's most 

iconic and historic sites at risk. These National Register of Historic Places historic districts are 

individually unique and non-renewable. Historic districts along America’s Atlantic coast are 

particularly threatened by climate change, and the speed and scope of the impacts are alarming. 

Natural factors have always posed challenges for protecting cultural resources but climate 

change is ushering in forces that are altering, deteriorating, or removing irreplaceable historic 

resources at faster rates or in ways not previously observed. “If future generations of Americans 

are to experience the joy and wonder that these extraordinary places engender, we must act now 

to protect them from the impacts of climate change today and prepare them for expected 

additional changes tomorrow.”1 Climate change is not a distant threat that can be put off for 

future generations to worry about. Historic landmarks must prepare for these worsening climate 

impacts; the historic legacy of the United States is at stake.2 

Protecting historic resources from climate change is not just important in order to 

preserve the cultural site, but also for community resilience. Historic resources are integral to a 

community’s collective identity and function as places of memory and meaning for residents, 

especially in the wake of a disaster.3 Protecting cultural resources can preserve a community’s 

shared identity and reinforce connections amongst the residents.4 Additionally, historic sites are 

important to communities because they can play a role as an economic engine. Many local 

economies depend upon their historic resources. Preservation can play a role in economic 

                                                
1 Debra Holtz et al., National Landmarks at Risk: How Rising Sea, Floods, and Wildfires Are Threatening the 
2 Ibid., 3. 
3 Dolores Hayden, The Power of Place: Urban Landscapes as Public History (Cambridge, MA: MIT Press, 1995).  
4 Federal Emergency Management Agency (FEMA). “Integrating Historic Property and Cultural Resource 
Considerations Into Hazard Mitigation Planning: State and Local Mitigation Planning How-To Guide.” May 2005. 
https://www.fema.gov/media-library-data/20130726-1522-20490-2886/howto6.pdf 
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development, as shown by the likes of Colonial Williamsburg, the passage of the historic 

preservation tax credit, and the success of the Main Street program revitalizing historic 

commercial areas.5 

For hundreds of years, coastal communities have executed adaptations that enable 

societies to exist along shorelines. Several mechanisms, categorized as hard, soft, and non-

structural adaptations, protect communities from the effects of climate change. Functional 

adaptations are not always compatible with preserving the integrity of historic districts though 

and require preservationists to be engaged in the adaptation planning process. Retreat is also a 

form of adaptation that communities can employ in response to the effects of climate change, but 

is outside the scope of this analysis, as this paper focuses on nationally registered historic 

districts and it is virtually impossible to move an entire district and retain the high level of 

integrity required to be listed on the National Register of Historic Places. While accommodation 

and protection adaptation methods do not guarantee long-term preservation, they can prolong the 

existence of historic districts. However, as sea level rise inundation intensifies, retreat inland 

may be the only remaining option for some coastal historic structures.  

2016 is the centennial anniversary of the founding of the National Parks Service (NPS), 

the parent organization of the National Register of Historic Places, and after 100 years of 

existence, the agency must innovate and find new ways to protect cultural resources contained 

under the Services’ umbrella from the impacts of a rapidly changing climate. Unlike natural 

systems, cultural resources are unable to self-adapt to climate change. NPS analyzed its footprint 

and found that at least 85 of its sites have already recorded changes attributable to climate 

change, while many more are experiencing changes in weather patterns and precipitation that are 

                                                
5 Andrea Dono, Revitalizing Main Street: A practitioner’s guide to comprehensive commercial district revitalization, 
(Washington, DC: National Trust for Historic Preservation, 2009).   
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also consistent with climate change.6 Advances in climatic science research have enabled 

scientists to project the future effects of climate change in increasing detail and certainty. Almost 

all landscapes will be affected by the changing climate and atmosphere, but one of the most 

certain alterations is the predicted loss of coastal lands to rising sea levels.7 

Climate Change Impacts on the Historic Districts in the Chesapeake Bay Region 
 

Sea levels remained nearly constant for two thousand years until the late 1800s when as 

the planet began to warm due to greenhouse gas emissions, sea levels also began to rise from 

thermal expansion and the melting of the earth’s ice.8 By the end of the 21st century, sea levels 

are predicted to rise between two and seven feet, and if the Greenland ice sheet completely melts, 

worldwide sea levels will increase up to 25 feet within the next four to five centuries.9 Rising 

seas will, in turn, submerge low-lying coastal lands, exacerbate erosion, and contribute to 

increased instances and levels of flooding. These impacts pose a direct threat to the unique 

historic coastal communities of the Chesapeake Bay region of the United States.  

The Chesapeake Bay is an inland estuary of the Atlantic Ocean, bordered on the north by 

Maryland and in the south by Virginia (Figure 1).10 The Bay and surrounding coastal region are 

particularly vulnerable to the impacts of climate change because of the area’s low-lying 

topography, land subsidence, and high storm likelihood.11 The greater Chesapeake Bay area is 

where most of the European colonists first settled in America and therefore many of the oldest 

historic sites in the United States are found in the region along with a rich cultural legacy. The 
                                                
6 Patrick Gonzalez, “Climate change impacts and carbon in U.S. national parks,” Park Science 28 (2) (2011): 11. 
7 Tim Folger, “Rising Seas,” National Geographic, September 2013, 40.  
8 Ibid., 41. 
9 Ibid., 41. 
10 United States Geological Survey (USGS), The Chesapeake Bay: Geologic Product of Rising Sea Level (Reston, 
VA: USGS, 1998), http://pubs.usgs.gov/fs/fs102-98/. 
11 National Oceanic and Atmospheric Administration (NOAA), Adapting to Climate Change: A Planning Guide for 
State Coastal Managers, (Silver Spring, MD: NOAA Office of Ocean and Coastal Resource Management: 2010), 
noaa.gov/climate/adaptation.html. 
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early colonists recognized the advantage of settling near the coast of the Atlantic as it enabled 

them to build a trade economy based on the commercial ports and shipping routes provided by 

the Chesapeake Bay. Additionally, most towns and cities during the early formation of the 

United States developed on the shores of estuarial harbors, like the Chesapeake Bay, due to their 

sheltered locations, land fertility, and proximity to waterways that served as modes of 

transportation in addition to trade. Therefore, many early colonial historic sites are 

disproportionately at risk due to climate change effects like sea level rise because of the nature of 

their existence.12 The convergence of increased effects of climate change and predominately 

older, coastal historic sites in the Chesapeake Bay region means the need for greater resilience is 

imperative and time-sensitive if the communities, especially vulnerable and irreplaceable historic 

districts, are to thrive into the future.  

Chesapeake Bay Watershed 

 

                                                
12 Douglas Appler and Andrew Rumbach, “Building Community Resilience Through Historic Preservation,”  
Journal of the American Planning Association, 82: 2 (2016), 97.  
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Figure 1. More than 150 rivers and streams from New York, Pennsylvania, Delaware, Maryland, 
Virginia, West Virginia, and Washington, D.C. flow into Chesapeake Bay’s 64,299-square-mile 

drainage basin. 
Source: United States Geological Survey13 

 

While the connection between sea level rise and historic preservation may not be obvious 

at first blush, the long-term focus of preservationists aligns well with the continuing impacts of 

climate change. Perhaps paradoxically, preservation can be used to drive planning for the future. 

The predicted impacts of sea level rise and extreme weather due to climate change have forced 

policy makers and practitioners in both the climate and historic preservation arenas to 

acknowledge the grim reality that difficult choices will need to be made among competing 

interests and values within the planning process. An evolved rigorous planning process that 

considers climate adaptations and historic preservation is necessary as the issue of climate 

change is forcing planners and historic preservationists to engage the science of climate change 

in a way that is a constraint to the current planning process. Therefore, the practice must adjust 

accordingly. According to the National Oceanic and Atmospheric Administration (NOAA), the 

first time a historic neighborhood was thoroughly evaluated for adaptation and resiliency needs 

was in 2014 when a nonprofit organization analyzed the Chesterfield Heights neighborhood in 

Norfolk, Virginia.14 To date, the historic preservation community is largely uninvolved in the 

adaptation planning process, yet it desperately needs to be. Without an advocate, and without a 

comprehensive climate adaptation planning process that focuses on the unique qualities and 

needs of historic districts, historic properties on low-lying coasts face an uncertain immediate 

and long-term future.  

 
                                                
13 USGS, The Chesapeake Bay: Geologic Product of Rising Sea Level. 
14 Robin Garcia, “Norfolk Neighborhood Gets a Boost from Virginia Sea Grant and HUD,” NOAA, National Sea 
Grant Office, February 2, 2016. 
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This thesis explores the increasing vulnerability of coastal Chesapeake Bay National 

Register historic districts to the effects of rising sea levels as a result of climate change and 

analyzes how historic preservationists and urban planners can evolve the planning practice 

to ensure historic districts adapt and thrive into the future. Due to the urgency and level of 

the threats posed by sea level rise in the Chesapeake Bay region, the conventional historic 

planning framework at the municipal-level must transition to include climate adaptation 

strategies that consider the impacts of sea level rise and integrate the historic preservation, 

urban planning, and climate science fields in order to protect and increase the resilience of 

historic districts. Climate adaptations for at-risk historic districts – specific to the locality 

and appropriate given the historic considerations – should be explored, selected, and 

implemented through an updated adaptation planning process. Several conditions are 

identified that can facilitate the evolution of local planning processes and ultimately allow 

for the continued preservation of cherished coastal historic sites.  

Methodology 

This paper identifies the vulnerability of historic coastal communities in the Chesapeake 

Bay region by considering the exposure of National Register historic districts to the effects of sea 

level rise. Anticipating sea level rise in historic districts rather than merely accounting for current 

flooding conditions will be crucial to allow districts to implement the proper adaptation 

strategies. The relative sea level of the Chesapeake Bay is rising twice as fast as global levels and 

awareness of the projected localized sea levels is essential.15 To determine which National 

Register historic districts are most vulnerable, I generated a map utilizing ArcGIS® software by 

Esri. I overlaid layers with data from NOAA reflecting sea level rise in one-foot increments, up 

                                                
15 USGS, The Chesapeake Bay: Geologic Product of Rising Sea Level. 
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to six feet, to depict the predicted footprint of rising seas. I then added a layer containing the 

National Register historic districts, which was sourced from the NPS Cultural Resources GIS 

program. The map serves as visualization and a planning tool to establish which historic districts 

are most in need of climate adaptation solutions based on the prevalence of historic sites and 

projected levels of inundation. Drilling deeper, the map reveals the number of acres and specific 

areas within historic districts that are susceptible to the effects of climate change, supplementing 

the analysis of the risks to and planning responses of the three cases studies considered in this 

paper. 

An analysis of three prevalent adaptation methods – hard, soft, and non-structural – that 

can be implemented to minimize the impact of sea level rise on a community is also conducted. 

Not all adaptation mechanisms are appropriate for all historic districts. This thesis considers the 

advantages and disadvantages of the three adaptation strategies in regards to their ability to 

protect historic districts as well as their impacts on the districts (Chapter 2). Next, to augment 

these findings, reviews of existing literature and guidance on the nexus of the climate change and 

urban planning, as well as historic preservation and urban planning fields are executed. In 

addition, a deeper look into the convergence of the historic preservation and climate adaptation 

arenas reveals a lack of a comprehensive analysis of the intersection of the two fields (Chapter 

3).  

An analysis of the existing adaptation planning frameworks implemented for historic 

districts in three cities in the Chesapeake Bay region - Norfolk, Virginia, Alexandria, Virginia, 

and Annapolis, Maryland - is then conducted. These three cities were chosen because of the 

exposure of their nationally registered historic districts to the effects of climate change, as 

determined by the mapping exercise. The analysis determines that the at-risk case study 
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municipalities are not all: currently considering the effects of sea-level rise on their historic 

districts; including the necessary experts and stakeholders in the planning process; and therefore 

are not all executing a comprehensive adaptation planning process that will increase the 

protection and resilience of their historic districts (Chapter 4). Conditions revealed by the case 

studies and literature review that facilitate an evolved and improved local adaptaton planning 

process for historic districts are outlined, and recommendations are made on how to foster their 

presence (Chapter 5). Finally, the conclusion outlines the path forward and stresses the need for 

local planning processes for historic districts to evolve in order to allow the Chesapeake Bay 

coastal historic districts to continue to subsist into the future (Chapter 6).   
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CHAPTER 2 | EXPOSURE OF HISTORIC DISTRICTS TO THE COASTAL IMPACTS 
OF CLIMATE CHANGE & RESPONSIVE ADAPTATION MECHANISMS 
 

An abundance of scientific data has proven that global sea levels have been rising at an 

increasing rate since the 20th century, driven primarily by a staggering increase in carbon 

dioxide levels in the atmosphere leading to increasing air temperatures.16 As air temperature 

rises, so does the temperature of the oceans, which have absorbed more than 90 percent of 

human-caused warming since 1955.17 As seawater warms, it expands. This expansion, combined 

with the melting of glaciers and the polar ice caps, are the primary reasons that global sea levels 

are rising.18 In the 25-year period from 1993 to 2008, the global rate of sea level rise was more 

than two-thirds higher than the twentieth-century average, and scientists predict that the rate will 

continue to increase unless there is a significant reduction of carbon dioxide in the atmosphere.19 

  Rising seas will significantly affect hundreds of millions of coastal residents around the 

world and forever alter the natural and built environments. Increased levels of precipitation and 

storm events combined with sea level rise will cause low-lying areas to be more vulnerable to 

flooding, storm surges, coastal erosion, and inundation. Higher sea levels cause elevated storm 

surges and decrease the rate at which low-lying areas drain, therefore increasing the risk of 

flooding from precipitation events. Eroding shores cause the removal of protective dunes, 

beaches, and wetlands, and leave some properties closer to the water’s edge, also increasing 

                                                
16 Intergovernmental Panel on Climate Change (IPCC), “Climate Change 2014: Synthesis Report,” (Geneva, 
Switzerland: IPCC, 2014), 2.  
17 Sydney Levitus et al., “World Ocean Heat Content and Thermosteric Sea Level Change (0–2000 m), 1955–2010,” 
Geophysical Research Letters 10 (2012), accessed 28 October 2016, doi:10.1029/2012051106. 
18 A. Lombard et al., “Contribution of thermal expansion to present-day sea level change revisited,” Global and 
Planetary Change, 47 (2005): 2.  
19 John Church and Neil White, “Sea-level rise from the late 19th to early 21st century,” Surveys in Geophysics 32 
(2011): 585, accessed 28 October 2016, doi:10.1007/s10712-011-9119-1. 
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flooding risk.20 Additionally, tides will be higher as sea levels rise, resulting in more severe and 

frequent tidal flooding. Sea level rise, as it compounds the other effects of climate change in 

coastal areas, is a particularly significant threat to historic districts.   

Recent scientific projections predict that global sea levels will rise two meters (6.6 feet) 

by 2100.21 With continued warming, sea level rise of four to six meters (13.1 17 to 19.7 feet) is 

possible beyond 2100 as the melting of ice on Antarctica alone could cause seas to rise more 

than 15 meters (49 feet) by 2500.22 As 634 million people currently live on coastal land that is 

less than 30 feet above sea level and are therefore potentially susceptible to the effects of rising 

seas, sea level rise will have debilitating impacts on global stability.23 Plus, two-thirds of world's 

largest cities — cities with more than five million people — are at least partially located in these 

low-lying areas, and the trend toward increased urbanization means more people will likely 

move to these cities in the future.24 While climate change statistics are commonly communicated 

in global terms, it is important to understand that climate change impacts vary at the regional and 

local level and sea level rise cannot be accurately projected in a uniform manner as there are 

many variables that contribute to it, like coastal slope and tidal range.  

In the case of the Chesapeake Bay region, as previously indicated, local sea level rise is 

projected to significantly exceed the global average. The area has been identified as one of the 

most vulnerable to sea level rise on the east coast (Figure 2) as well as throughout the United 

                                                
20 U.S. Climate Change Science Program, “Coastal Sensitivity to Sea-Level Rise: A Focus on the Mid-Atlantic 
Region,” January 2009, http://www.globalchange.gov/sites/globalchange/files/sap4-1-final-report-all.pdf. 
21 Robert DeConto and David Pollard, “Contribution of Antarctica to Past and Future Sea-Level Rise,”  
Nature 531 (31 March 2016) doi:10.1038/nature17145, 591.  
22 Virginia Burkett and Margaret Davidson, Coastal Impacts, Adaptation, and Vulnerabilities (Washington, DC: 
Island Press, 2012), 11. 
23 Gordon McGranahan, Deborah Balk, and Bridget Anderson, “The rising tide: assessing the risks of climate 
change and human settlements in low elevation coastal zones,” Environment and Urbanization, 19 (April 2007): 22. 
24 Ibid., 22. 
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States.25 Tide-gauge observations indicate that the historical relative sea level rise (the 

combination of global sea-level rise, land subsidence, and erosion) rate in the Chesapeake Bay is 

approximately 4.4 millimeters per year throughout the 20th century.26 Over the past 20 years, the 

rate of relative sea level rise along the Chesapeake Bay coastline has become more rapid than 

historic rates. Sea levels in the area have risen up to four times faster than the national average 

and double the global pace.27 Estimates provided by the Maryland Climate Change 

Commission’s Scientific and Technical Working Group indicate that Maryland’s coastline will 

most likely experience 3.7 feet of sea level rise by 2100, and the local sea level could rise as 

much as 2.1 feet by 2050 and 5.7 feet by 2100 in the high-scenario projections (Table 1).28 

Sea Level Trend on the East Coast of the United States 

 
Figure 2. Relative sea rise trends at eight national water level observation network stations along 
the U.S. east coast. Sewells Point in Virginia is experiencing the highest level of relative sea rise 
among the areas measured. Record keeping began between 1856 and 1928 at the various stations. 

Source:  VIMS29 
 

 

                                                
25 USGS, The Chesapeake Bay: Geologic Product of Rising Sea Level. 
26 Miller et al, “A geological perspective on sea-level rise.” 
27 Holtz et al., National Landmarks at Risk, 75 and Miller et al, “A geological perspective on sea-level rise.” 
28 Donald Boesch, et al., Updating Maryland’s Sea-Level Rise Projections (Cambridge, MD: University of 
Maryland), 15. 
29 John Boon, John Brubaker, and David Forrest, Chesapeake Bay Land Subsidence and Sea Level Change: An 
Evaluation of Past and Present Trends and Future Outlook (Gloucester Point, VA: Virginia Institute of Marine 
Science, 2010), 18.  
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Relative Sea Level Rise - Maryland 

 
Table 1. Projections of the relative rate of local sea level rise in Maryland in 2050 and 2100.  

Source: Donald Boesch, et al., Updating Maryland’s Sea-Level Rise Projections (Cambridge, 
MD: University of Maryland), 15. 

 

The largest factor contributing to the Chesapeake Bay region’s accelerated rate is land 

subsidence. Local land surface is subsiding at the same time that ocean volumes are increasing, 

therefore the rate of submergence is greater than it would be due to changes in ocean volume 

alone. The topography of the Chesapeake Bay region has been subsiding an average of .05 

inches each year for the past thousand years. A geologic factor that accounts for at least part of 

the anomalous rates of subsidence in the Chesapeake Bay is the compaction of land filling a 

crater from a meteor that hit the Chesapeake Bay region 35 million years ago.30 Land subsidence 

accounts for approximately half of the sea level rise in the region. For example, the one foot 

increase in sea level that many communities along the bay experienced over the 20th century was 

comprised of six inches of sea level rise due to climate change and another six inches due to 

naturally subsiding coastal lands.31 Higher sea levels and land subsidence, in turn, accelerate 

shore erosion.32 More than 13 islands in the Chesapeake Bay have been completely submerged 

                                                
30 USGS, The Chesapeake Bay: Geologic Product of Rising Sea Level. 
31 National Wildlife Federation, Chesapeake Bay and Global Warming, accessed 10 October 2016, 
https://www.nwf.org/Wildlife/Threats-to-Wildlife/Global-Warming/Effects-on-Wildlife-and-Habitat/Estuaries-and-
Coastal-Wetlands/Chesapeake-Bay.aspx. 
32 USGS, The Chesapeake Bay: Geologic Product of Rising Sea Level. 
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while others, like Holland Island, which formerly was home to 350 residents over a total of 160 

acres is now partially submerged with less than 80 acres above water; all the residents have been 

forced to leave.33 The compounding factors in the Chesapeake Bay region of ocean volumes 

expanding due to climate change, land subsidence, and shore erosion, place the Bay at particular 

risk to sea level rise. 

Impact of Sea Level Rise on Historic Districts 

As with all other communities, historic districts, if located in low-lying areas, may be 

vulnerable to the effects of climate change. Sea level rise threatens entire historic districts, 

culturally significant sites, buildings, and objects. Properties listed on the National Register can 

be damaged or destroyed by increases in flood frequency, storm surge, and water inundation. In 

Flooding and Historic Buildings, English Heritage categorizes floodwater impacts as typically 

causing ‘primary’ or ‘secondary’ damage to historic sites. Primary damage refers to water 

damage that is obvious on building materials “such as expansion or shrinkage, and staining.”34 

Secondary damage occurs post-flooding when residual moisture causes mold growth.35 Flooding 

can negatively impact basements, a common feature in many historic buildings. If floodwaters 

breach the basement, they may cause costly damage as historically accurate finishes, difficult to 

source components, and the building’s structure all may need to be repaired. In addition, 

standing water, from flooding or permanent inundation, can gradually reduce the strength of 

walls, ceilings, and floors, especially in aging infrastructure.36 Sea level rise can also alter the 

integrity of a National Register listed district. Flooding, storm surge, and erosion may undermine 
                                                
33 Ibid and David Fahrenthold, “Last House on Sinking Chesapeake Bay Island Collapses,” The Washington Post, 
October 26, 2010.  
34 David Pickles, “Flooding and Historic Buildings,” English Heritage, April 2010, http://www.english-
heritage.org.uk/content/publications/publicationsNew/guidelines-standards/flooding-and-historicbuildings/flooding-
and-historic-buildings-2nd-ed.pdf, 20. 
35 Ibid., 20. 
36 1000 Friends of Florida, “Disaster Mitigation for Historic Structures: Protection Strategies,” Florida Department 
of State, Division of Historical Resources and the Florida Division of Emergency Management, August 2008, 46. 
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properties’ location, design, setting, materials, feeling, and association. For example, if a coast 

guard station needs to be moved from its coastal location because of consistent flooding to a site 

farther inland, the integrity of its location, setting, association, and ultimately level of 

significance would diminish. 

Vulnerability of Historic Districts in the Chesapeake Bay Region 

The vulnerability of historic coastal communities in the Chesapeake Bay region to 

climate change is revealed by mapping the exposure of the National Register historic districts 

within the watershed of the Bay to the projected impacts of sea level rise. In order to analyze and 

visually represent the exposure of coastal historic districts in the region to climate change, a map 

utilizing ArcGIS® software was generated. To begin, a topographic map of the Chesapeake Bay 

area was set as the base. Next, the predicted community-level impacts of sea level rise are 

depicted utilizing several inundation layers from NOAA’s Office for Coastal Management. As 

noted by NOAA, the sea level rise mapping data does not consider future changes in coastal 

geomorphology, so the data cannot fully project future sea levels, as the land conditions of the 

coastline are continuously changing.37 The layers illustrate the predicted footprints of sea level 

rise in one-foot increments, up to six feet. The various intensities of sea level rise can be utilized 

to explore levels of inundation predicted throughout future time periods. Figures 5, 6, 11, 12, 15, 

and 16 depict the sea level rise mapping analyses for the three case study cities. 

Next, a layer containing the National Register historic districts, obtained from the NPS 

Cultural Resources GIS program, is added on top to reveal the overlap between projected sea 

levels and coastal historic communities. The National Register of Historic Places is the official 

list of the Nation's historic districts, sites, buildings, structures, and objects deemed worthy of 

                                                
37 NOAA Coastal Service Center, “Detailed Methodology for Mapping Sea Level Rise Inundation,” (May 2012), 
accessed 10 October 2016, https://coast.noaa.gov/data/digitalcoast/pdf/slr-inundation-methods.pdf.  
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preservation through a strict application and designation process designed to identify, evaluate, 

and protect America's historic and cultural resources. Many state and city governments have also 

established a historic preservation commission that reviews and designates areas as local historic 

districts. Therefore, a community may designate local districts that are not listed on the National 

Register or districts may be cross-listed on both a local the National Register. Local historic 

districts are not maintained in a national database though, so local designations are not 

represented in the analysis. The data projections applied reveal that 109 National Register 

historic districts (Figure 3, marked in red) in the Chesapeake Bay watershed will be at least 

partially impacted by 3 feet of sea level rise, which is predicted to occur locally before 2100.38 

130 districts will potentially be impacted by 6 feet of sea level rise  (Figure 3, marked in orange). 

The number of individual historic buildings impacted by the effects of climate change is not 

tabulated because historic districts contain many culturally significant buildings that are not 

listed on the National Register and therefore the reported effects would be diminished.  

 

 

 

 

 

 

 

 

 

                                                
38 USGS, The Chesapeake Bay: Geologic Product of Rising Sea Level. 
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Impact of Sea Level Rise on National Register Historic Districts in the Chesapeake Bay 

Figure 3. The impact of 3 & 6 feet of sea level rise, respectively, on National Register historic 
districts in the Chesapeake Bay watershed. 

Source: NPS & NOAA open source GIS data 
 

Considering the significant convergence of historic districts and the predicted effects of 

sea level rise, the vulnerability of National Register historic districts in the coastal Chesapeake 

Bay region is apparent. Three communities within the region – Norfolk, Alexandria, and 

Annapolis – are selected to explore different aspects of the methodology via case studies in 

Chapter 4. These three cities were chosen because of a combination of their exposure to sea level 

rise and the prevalence of historic resources within their boundaries. The first city, Norfolk, is 

experiencing not only the highest rate of relative sea level rise among communities in the 
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Chesapeake Bay area, but is the second most at-risk city to sea level rise in the United States.39 

Plus, there are over a dozen historic districts within Norfolk’s city lines. Alexandria is selected as 

the second case study city. Alexandria also contains several historic districts, but the largest, Old 

Town, is one of the most iconic historic districts in America. Old Town is located in a low-lying 

waterfront area on the western shore of the Potomac River in the Chesapeake Bay drainage basin 

and is a projected victim of sea level rise. The city of Annapolis is one of the first planned cities 

in America and the third city analyzed in this paper. Almost the entire downtown area, which is 

the economic and cultural heartbeat of the city, is designated as a historic district on the National 

Historic Landmark registry. The Colonial Annapolis Historic District is revered as a "living 

microcosm" of the late 1700s and early 1800s and contains more brick structures predating the 

Revolutionary War than any other city in the United States.40 The district is also a peninsula 

surrounded by tidal waters from the Chesapeake Bay. The Maryland Climate Change 

Commission’s Scientific and Technical Working Group’s low-risk scenario expects the city to 

experience a foot of sea level rise by 2050, and over two feet in the high-risk scenario, which 

would severely impact the Colonial Annapolis Historic District.41 

As previously noted, the map reveals a high level of risk associated with National 

Register historic districts in the coastal Chesapeake Bay region to the projected impacts of sea 

level rise. The findings suggest that communities that pride themselves on their historic character 

are at risk of losing historic resources if they are not prepared to adapt to the effects of climate 

change. Vulnerability maps assist planners in prioritizing which historic districts within a 

municipality are most in need of climate adaptation solutions. In addition to sea level rise data, 

                                                
39 City of Norfolk, Norfolk: Resilient City, Norfolk, VA: October 2015, 18. 
40 National Park Service, “Colonial Annapolis Historic District,” Survey of Historic Sites and Buildings, last 
modified 29 August 2005, https://www.nps.gov/parkhistory/online_books/founders/sited2.htm. 
41 Donald Boesch, et al., Updating Maryland’s Sea-Level Rise Projections (Cambridge, MD: University of 
Maryland), 15. 
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planners analyzing the risk of their jurisdiction can add a layer containing information on 

FEMA’s special flood hazard area (SFHA) delineations. Flooding occurrences as a result of 

fluctuating rainfall patterns and coastlines will be exacerbated by climate change. The primary 

risk classifications for flooding are the “1-percent-annual-chance flood event, the 0.2-percent-

annual-chance flood event, and areas of minimal flood risk.”42 The 1% annual chance flood, also 

know as a base flood, is the flood that has a 1% chance of being equaled or exceeded in any year. 

The SFHA is the area subject to flooding by the 1% annual chance flood. It is also the area where 

the National Flood Insurance Program's (NFIP's) floodplain management regulations must be 

enforced and the region where the mandatory purchase of flood insurance applies.43 SFHAs are 

backwards-looking and represent the current or historical flood zones. Sea level rise will expand 

SFHAs, but there is currently a lack of data on future SFHAs inclusive of sea level rise. 

Another layer that could be added by planners is one containing the social vulnerability 

index (SoVI) of communities. The SoVI “measures the social vulnerability of U.S. counties to 

environmental hazards. The index…shows where there is uneven capacity for preparedness and 

response and where resources might be used most effectively to reduce the pre-existing 

vulnerability.”44 Historic districts in areas that have a high socio-economic vulnerability will be 

less resilient to climate change and therefore it is an important factor to consider when 

determining the overall vulnerability of historic communities. The data can also be manipulated 

to reflect the updated risk to historic districts with the addition of proposed adaptation measures 

(like the construction of a levee or elevation of a district) so planners can utilize maps both to 

determine current vulnerability as well as the effectiveness of adaptations. There is a wide range 

                                                
42 FEMA, “Flood Map Service Center,” accessed 12 October 2016, http://msc.fema.gov/portal. 
43 Ibid. 
44 National Oceanic and Atmospheric Administration (NOAA), “Social Vulnerability Index (SoVI),” Data Catalog, 
accessed 10 October 2016, https://data.noaa.gov/dataset/social-vulnerability-index-sovi-for-the-u-s-coastal-states-
based-on-the-2010-census-tracts. 
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of opportunities for utilizing GIS data to explore the vulnerability of and various solutions to sea 

level rise impacts on historic districts, but the spatial data must be available and reliable and 

communities must have the desire and capability to analyze the information.  

Responsive Adaptation Mechanisms 

In order for municipal-level planning offices to effectively implement climate adaptations 

for the vulnerable historic districts identified, adaptation mechanisms must be studied and 

selected based on the conditions specific to the historic neighborhood. For centuries, coastal 

communities have constructed infrastructure to enable themselves to live efficaciously near 

bodies of water. The interventions were originally intended to protect against flooding and storm 

surge, but many of the solutions also have the potential to protect against sea level rise. Several 

adaptation methods to protect against and accommodate sea level rise have evolved and present a 

variety of options. Conventional methods for adapting structures to sea level rise are not always 

compatible with preserving the character of historic structures and districts. Stakeholders should 

determine the best solution for the historic conditions present based on cultural, economic, 

political, social, and environmental factors, as sea level rise effects are specific to local areas and 

communities.  

Accommodation and protection adaptation mechanisms for sea level rise are categorized 

as hard, soft, and non-structural adaptations. Each mechanism has advantages and disadvantages, 

as outlined below. Retreat is also a form of adaptation that communities can employ in response 

to sea level rise. This research focuses on adaptation measures entire historic districts can 

employ to accommodate and protect against changes in local sea levels, and therefore retreat as a 

response is outside the scope of this analysis. As sea levels inundate shorelines, retreat inland 

may be the only remaining option for coastal historic structures. While accommodation and 
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protection methods do not guarantee long-term preservation, they can prolong the livelihood of 

historic districts. 

Infrastructure adaptations are referred to as hard adaptations, as they are technical, non-

natural, mostly large-scale solutions that are engineered to maintain or enhance the protective 

functionality of the shoreline and/or prevent flooding of sizeable areas of land when water levels 

are higher than the shoreline.45 Examples of hard adaptations include seawalls, floodgates, and 

reservoirs. The broad protection afforded by hard adaptations indiscriminately protects all 

properties behind it regardless of value or historic significance. However, in addition to these 

advantages, infrastructure requires costly monitoring and maintenance and many existing hard 

structures will likely require expensive upgrades in order to properly abate the effects of climate 

change. Hard adaptations often damage and always alter the natural environment, can potentially 

provide a false sense of security for communities, and importantly, can affect the location and 

setting of a historic district by removing the visual of the landscape context in which it was 

built.46 Landscapes are dynamic constructions that are a mixture of physical, cultural, and 

ecological contributions. Alterations to the built environment, like the addition or elevation of a 

seawall, can therefore impact the physical landscape and the society that interacts with it. 

Especially in historic districts, “the implications of a changing physical environment touch the 

core of how individuals and cultures may define themselves and their interactions with the world 

around them.”47  

                                                
45 Rachel Isacoff, “Raised or Razed: The Challenge of Climate Adaptation and Social Equity in Historic Coastal 
Communities,” (Master’s Thesis, University of Pennsylvania, 2014), 32. 
46 Rachel Isacoff, “Raised or Razed,” 43. 
47 Adger, W. Niel, Suraje Dessai, Marisa Goulden, Mike Hulme, Irene Lorenzoni, Donald R. Nelson, Lars Otto 
Naess, Johanna Wolf, Anita Wreford. “Are there social limits to adaptation to climate change?” Climatic Change 93 
(2009): 335-354. doi: 10.1007/s10584-008-9520-z, 348-349. 
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Soft adaptation mechanisms accommodate sea level rise by utilizing natural materials to 

develop protective, living shorelines. Examples of soft adaptations include beach nourishment, 

dune replenishment, re-vegetation, and wetlands restoration. Because they are composed of 

organic materials, soft adaptations (though manmade) can “imitate natural systems, interact with 

the local ecosystem, and adapt to changes in the environment.”48 Soft adaptations minimize the 

flood and storm surge effects of sea level rise. The natural materials that comprise soft 

adaptations, like vegetation, soil, and sand, absorb intense precipitation and storm surge to 

protect the developed shoreline. Soft engineering interventions can create marine habitats and 

encourage the development of green and recreational areas.49 Environmental benefits of the 

adaptations include water pollution abatement and the absorption of groundwater. However, 

there are downfalls, as large amounts of open land are required to implement the mechanisms in 

order to benefit the adjacent, built environment. The land necessary to accommodate soft 

adaptations is not always available near historic districts in urban areas. Soft adaptations can also 

disrupt the view shed, similar to hard adaptations, and restrict access to the shoreline, triggering 

impacts to tourism and the integrity of the historic district.50 Moreover, soft adaptations require 

maintenance as erosion can break down the defenses over time, particularly after intense storm 

events, which can be costly.51  

Non-structural adaptations provide direct benefits to specific properties or portions of a 

community by accommodating the built environment to sea level rise via innovative engineering 

strategies. Neighborhoods can accommodate the effects of climate change through modifications 

                                                
48 Anne Siders, “Managed Coastal Retreat: A Legal Handbook on Shifting Development Away 
from Vulnerable Areas,” (New York, NY: Columbia Center for Climate Change Law, 
2013), 64.  
49 Rachel Isacoff, “Raised or Razed,” 34. 
50 Siders, Managed Coastal Retreat, 67. 
51 Center for Coastal Resources Management, “Recurrent Flooding Study,” Rivers & Coast, 7 (Fall 2012): 5.  
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to zoning and building codes, execution of stormwater management programs, and elevating 

sidewalks and roads. These non-structural adaptations are typically planned and paid for at the 

local level. While the implementation of zoning and building codes is not cost prohibitive to 

local government, improving the stormwater management system and elevating streets and 

sidewalks is expensive for cities and towns. Another obstacle of a neighborhood-based 

adaptation is that it can be inequitably applied across a municipality. Residents with greater 

political, economic, or social influence may have an increased ability to successfully advocate 

for adaptations to their local area, which could leave less influential or prosperous neighborhoods 

unprotected. 

Adaptations at the individual property level include elevating and retrofitting buildings. 

Property owners of vulnerable structures are typically required to cover the expense of 

modifications, though there are a few funding mechanisms. Adapting buildings can provide a 

high level of protection and greatly limit property damage. Yet there is the potential for 

inconsistent protection throughout a historic district.  Also, the architectural integrity of 

individual structures, as well as the character of a historic district, can be compromised if the 

adaptation is not properly executed. Raising a building will impact spatial relationships on the 

micro level as well as infrastructure relationships on the macro level. Finally, although elevating 

buildings may properly safeguard heritage and defend against sea level rise, elevated properties 

still require utilization of ground-level infrastructure, such as roads, sidewalks, and utilities. 

Elevated buildings are individually more resilient, but the district as a whole is still at risk to the 

inundation of sea level rise unless public infrastructure is raised in conjunction.52  

 

                                                
52 Rachel Isacoff, “Raised or Razed,” 61.  
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Presently there are various adaptation methods for historic districts that protect against 

and accommodate sea level rise. Adaptations, which include hard, soft, and non-structural 

variations, have the potential to prolong the existence of at-risk National Register resources and 

are therefore crucial to the resilience of historic districts. Adapting historic districts will require 

forward-thinking, long term planning that encompasses an “awareness of diverse values, 

appreciation and understanding of specific and variable vulnerabilities to impacts, and 

acceptance of some loss through change.”53 Modeling in 2009 by the International Institute for 

Environment and Development and the Grantham Institute for Climate Change revealed that if 

emissions remain at current rates over the next two centuries, every dollar spent on adaptation 

could save approximately $60 in avoided losses.54 It will most likely be years before the net 

benefits of adaptations on historic districts are realized, but measures should be implemented 

now to reap the eventual benefits and hedge against the effects of climate change. The 

Chesapeake Bay region is already experiencing sea level rise – local sea levels rose a foot over 

the 20th century and thirteen islands in the Bay have already disappeared with more to follow. 

Yet adaptations can take years or decades to execute as municipalities build political consensus, 

plan, finance, and construct the project. It took nearly 50 years for the Thames storm surge 

barrier in London to come to fruition.55 Therefore, “immediate action is the only sensible 

strategy.”56  

 

  
                                                
53 Adger et al., “Are there social limits?,” 350. 
54 Martin Parry et al., “Assessing the Costs of Adaptation to Climate Change: A Review of the UNFCCC and Other 
Recent Estimates,” International Institute for Environment and Development and Grantham Institute for Climate 
Change, (London, UK: IIED, 2009), 101. 
55 Michael Oppenheimer and Richard Alley, “How high will the seas rise?” Science 354, no. 6318 (16 December 
2016): 1375-1377, doi: 10.1126/science.aak9460. 
56 Michael Werz and Laura Conley, Climate Change, Migration, and Conflict: Addressing complex crisis scenarios 
in the 21st Century (Washington, DC: Center for American Progress, 2012), 21. 
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CHAPTER 3 | LITERATURE AND PROFESSIONAL BEST PRACTICE REVIEW 

To augment the findings revealed via the mapping process, a review of existing literature 

and guidance on the nexus of the climate change and urban planning as well as historic buildings 

and urban planning will be briefly outlined, as all three areas – urban planning, climate change, 

and historic buildings – are pertinent to this research. Most importantly, a deeper look into the 

interaction between the historic preservation and the climate adaptation and resilience arenas will 

be conducted and reveal a lack of a comprehensive analysis of the intersection of the two fields. 

 

 

 

Climate Change and Urban Planning 

Within the next few decades a majority of the people in the world will be affected by 

climate change as the population undergoes a rapid and unprecedented migration from rural to 

urban areas; most of the world’s largest cities are built on coastlines vulnerable to rising sea 
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levels, increased temperatures, and other effects of climate change.57 The 1987 United Nations 

Brundtland Report drew attention to the importance of cities as a means through which to 

address the challenge of sustainable development. From infrastructure, to transport, to land use 

planning, planning authorities have increasingly been charged with cultivating sustainable 

development to mitigate and adapt to climate change.58 In the context of climate change, 

mitigation refers to limiting climatic changes by reducing greenhouse gas emissions or 

conversely, enhancing carbon sinks. Adaptation means targeting vulnerable systems in response 

to actual or predicted changes in climate with actions that moderate the harm of the effects.59 

Mitigation within the urban planning arena has received greater attention as it is oftentimes 

easier to achieve, it supports the polluter-pays principle, and the long-term benefits are clearer 

and easier to quantify.60 But, in 2007 the Intergovernmental Panel on Climate Change (IPCC) 

published findings that revealed that the planet’s climate was already changing and that, due to 

the inertia of the climate system, it will not be possible to avoid all impacts of climate change 

even if greenhouse gas emissions were drastically reduced.61 Adapting to climate change was 

admittedly a new field in the planning field, but there were many parallels to well-established 

fields of planning that lent themselves to climate adaptation, like disaster management and 

sustainable development. Adaptations can be implemented on a local or regional scale, and their 

effectiveness is less dependent on the actions of others than mitigation.62 The emergence of 

                                                
57 Edward Blakely, Urban Planning for Climate Change, (Lincoln Institute of Land Policy: 2007), 1.  
58 Harriet Bulkeley and Michele Betsill, “Rethinking Sustainable Cities: Multilevel Governance and the 'Urban' 
Politics of Climate Change,” Environmental Politics 14, no. 1 (2005): 42.  
59 Hans-Martin, Füssel, “Adaptation Planning for Climate Change: Concepts, Assessment Approaches and Key 
Lessons,” Sustainability Science 2, no. 2 (2007): 265. 
60 Hans-Martin, Füssel, “Adaptation Planning for Climate Change: Concepts, Assessment Approaches and Key 
Lessons,” Sustainability Science 2, no. 2 (2007): 265. 
61 Intergovernmental Panel on Climate Change (IPCC), “Climate Change 2014: Synthesis Report,” 
(Geneva, Switzerland: IPCC, 2014), 2. 
62 100 Resilient Cities, “What is Urban Resilience?” accessed 1 October 2016, 
http://www.100resilientcities.org/resilience#/-_/.  
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climate adaptation encourages planning and decision-making structures to consider current and 

future climate change scenarios, though it does not always occur.63 In addition, information on 

the impacts of climate change on cities and neighborhoods must be continuously disseminated to 

urban planners and translated into actionable planning mechanisms in order to be effective. 

There is not currently an existing common process for this integration.  

  There is considerable literature dealing with the general concept and ideas surrounding 

the effects of climate change on urban living and how sustainable cities mitigate and adapt to 

climate change. Urban planning strategies for planners to better understand and address climate 

change are outlined in the 2014 report by UN-HABITAT, Planning for Climate Change: Guide 

– A Strategic, Values-Based Approach for Urban Planners.64 The increasing interest in executing 

adaptations to climate change is reflected in the evolution of the theory and practice of climate 

change assessments, in the growing consideration by political organizations and funding 

administrations, and in the relatively new discipline of urban resiliency, which is “the capacity of 

individuals, communities, institutions, businesses, and systems within a city to survive, adapt, 

and grow no matter what kinds of chronic stresses and acute shocks they experience.”65  

Climate adaptation is an element of resilience, which is an increasingly popular concept 

in the planning profession. “Reference to resilience is made in adaptation planning, policy 

development, and implementation, at different administrative scales. The resilience concept 

appears to be particularly pertinent for framing urban planning and development policies and 

programs.”66 Resilience, though, is bounded by spatial and temporal scales – cities and their 

                                                
63 Hartmut Funfgeld and Darryn McEvoy, “Resilience as a Useful Concept for Climate Change Adaptation,” 
Planning Theory & Practice 13, no. 2 (2012): 299-333, 324. 
64 UN-HABITAT, Planning for Climate Change Guide (Nairobi, Kenya: UN-HABITAT, 2014), 1-160.   
65 100 Resilient Cities, “What is Urban Resilience?” accessed 1 October 2016, 
http://www.100resilientcities.org/resilience#/-_/. 
66 Hartmut and McEvoy, “Resilience as a Useful Concept for Climate Change Adaptation,” 324. 
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comprehensive plans cannot be resilient to everything nor have resilience towards an infinite 

future. It is important to identify resiliency criteria, yet not much research has been conducted on 

this topic. Kevin Desouza, Director of the Metropolitan Institute, contends that resilience in the 

context of planning occurs on multiple levels. “When we evaluate planning or designing for 

resilience we are really concerned with the features of the process. In comparison, resilience of 

plans or physical artifacts is a function of the features of the object.”67 Therefore, resilient 

planning does not automatically lead to the formation of resilient plans. And in many climate 

adaptation plans, proposals, and projects, resilience is utilized as an umbrella term, which loosely 

conveys some of the concepts of the adaptation approaches taken. Therefore, the context and 

criteria for resiliency planning must be properly framed, and in the case of climate adaptation, 

should include a specific outcome, such as a community or district being less vulnerable to 

climate variability.68 

In 2008, Congress commissioned a study to be conducted by the National Academics of 

Sciences, America’s Climate Choices, which recommended a national adaptation strategy.69 

President Obama’s Executive Order: Preparing the United States for the Impacts of Climate 

Change of 2013 compels federal agencies to develop policies and plans to cultivate preparedness 

and resilience and establishes the Interagency Council on Climate Preparedness and Resilience 

and the State, Local, and Tribal Leaders Task Force on Climate Preparedness and Resilience.70 

The United States Environmental Protection Agency (EPA) has published extensive information 

on how to execute climate change adaptations, as well as tools, resources, and guidance to assist 

                                                
67 Kevin Desouza, “Getting Serious About Resilience in Planning,” Planetizen, July 31, 2012.  
68 Hartmut and McEvoy, “Resilience as a Useful Concept for Climate Change Adaptation,” 326. 
69 National Research Council, America’s Climate Choice, Washington, DC: National Academy of Sciences, 2011. 
70 Executive Order, Preparing the United States for the Impacts of Climate Change (November 1, 2013), 
https://www.whitehouse.gov/the-press-office/2013/11/01/executive-order-preparing-united-states-impacts-climate-
change 
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governments and organizations in adaptation.71 NOAA released a planning guide for state coastal 

managers in 2010, which advises planners on criteria to prioritize adaptation options for coastal 

communities.72 

Superstorm Sandy was a catalyst for including the effects of climate change and 

resilience strategies within planning departments in the Northeast, and ultimately reverberated 

throughout the United States. Many state agencies and municipalities have since been revising 

their preparedness measures for extreme weather events and updating strategic plans and policies 

so that they anticipate and reflect the predicted impact of climatic changes on urban 

infrastructure and local populations.73 The American Planning Association (APA) has established 

the Hazards Planning Center as a resource for practitioners to create proposals that prioritize 

hazard mitigation, post-disaster recovery, and climate change adaptation. The APA is also 

working with NOAA and the Association of State Floodplain Managers on a project to 

mainstream techniques to assist planners with incorporating climate, flood, and hazard data into 

capital improvement plans.74 In 2013, the New York-Connecticut Sustainable Communities 

Consortium developed a guide to ascertain and assess potential coastal climate resilience 

strategies on their urban waterfronts. The Consortium lays out potential adaptation strategies for 

various scales and conditions, identifies costs and benefits of the strategies, and outlines a 

framework for communities to evaluate the effectiveness and appropriateness of the strategies 

                                                
71 US Environmental Protection Agency (EPA), “Adapting to Climate Change,” last modified 29 September 2016, 
https://www.epa.gov/climatechange/adapting-climate-change. 
72 NOAA, “Adapting to Climate Change: A Planning Guide for State Coastal Managers,” (Silver Spring, MD: 
NOAA Office of Ocean and Coastal Resource Management, 2010), 1-132.  
73 New York-Connecticut Sustainable Communities Consortium, Coastal Climate Resilience: Urban Waterfront 
Adaptive Strategies (New York: HUD Sustainable Communities Regional Planning Grant and the City of New 
York, 2013): 36. 
74 American Planning Association (APA), “Building Coastal Resilience Through Capital Improvements Planning,” 
accessed 13 September 2016, https://www.planning.org/research/coastalresilience/. 
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based on their individual needs and priorities.75 The analysis is limited to the New York and 

Connecticut region, but is a well-designed application that could extend to the Chesapeake Bay 

area.  

A tension pervades resilience planning (and many other types of planning) in the United 

States; in most states, each town, village or city has the authority to approve, disapprove or 

modify land use planning, zoning, and other policies that shape resilience efforts, and that often 

occurs in a vacuum, yet the projects will have inter-municipal impacts. More effective resiliency 

planning will require a greater integration of hazard mitigation and resiliency plans with all other 

identified plans at multiple levels of governance.76  

Historic Buildings and Urban Planning 

Urban planners have always had to consider “historic” buildings, or existing 

infrastructure, when planning unless the area under consideration is completely void of 

structures. Yet, historic preservation, defined as the act or process of applying measures 

necessary to sustain the existing form, integrity, and materials of a historic property by the 

Secretary of the Interior, was not nationally regulated until the passage of the 1966 National 

Historic Preservation Act.77 The Act codified the government’s commitment to protecting the 

nation’s historic resources by authorizing regulations and agencies to develop, implement, and 

enforce historic preservation regulations. 78  The American preservation movement can be traced 

to Ann Pamela Cunningham, who in the 1850s advocated to save historic Mount Vernon, while 

                                                
75 New York-Connecticut Sustainable Communities Consortium, 36.  
76 Ibid., 36. 
77 National Historic Preservation Act, 54 U.S.C. § 100101 (1966). 
78 Ibid.  
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the first historic preservation ordinance, which covered an entire neighborhood and not just a 

specific building, was designated by Charleston, South Carolina in 1931.79  

The relationship between the preservation of historic buildings and urban planning has 

developed and strengthened over time. Many planning sources did not consider historic 

preservation as an important planning discipline early on. The 1979 version of The Practice of 

Local Government Planning made very brief mention of the field, and published the same year, 

the third edition of Urban Land Use Planning, by F. Stuart Chapin, Jr. and Edward J. Kaiser 

made zero references to historic preservation despite analyzing the “modern concerns” of 

planning. In Wayne O. Attoe’s definitive textbook Introduction to Planning, which was also 

published in 1979, Attoe asserted that “historic preservation as a distinct kind of urban planning 

is relatively recent in origin [and] remains a troublesome aspect of urban planning.”80 Yet, Attoe 

also concluded that “historic preservation can be integrated into comprehensive urban planning 

practice,” which indeed, it has.  

Originally planners and preservationists had distinct goals, but over time their missions 

have become more aligned as the field of urban planning has grown to include neighborhood 

efforts in addition to large-scale city and regional planning, while preservationists broadened 

their agenda to historic districts in addition to individual structures. The merging of the 

disciplines was codified with the aforementioned National Historic Preservation Act, and 

strengthened by significant legal cases, like the landmark Penn Central Transportation v. New 

York City decision. The Tax Reform Act of 1976 and the subsequent amendments “made 

adaptive reuse (the recycling of older buildings formerly considered obsolete) economically 

                                                
79 Charles Edwin Chase, “CHARLESTON: Guarding Her Customs, Buildings, and Laws,” Preservation Forum. 13 
(Fall 1998): 6. 
80 Wayne O. Attoe, "Historic Preservation," in Introduction to Urban Planning, ed. Anthony J. Catanese and James 
Snyder (New York: McGraw-Hill, 1979), 297.  
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viable and provided an alternative to clearance and demolition schemes often employed by 

planners in urban development” at the time.81 And in 1980, the American Planning Association 

officially created a historic preservation planning division.82 Through these actions, historic 

preservation has become an important aspect in the urban planning field as well as a separate 

professional practice. 

The NHPA authorized the creation of the National Register of Historic Places, directing 

the U.S. Secretary of Interior to maintain a list of districts, sites, buildings, structures, and objects 

significant in American history, architecture, archeology, engineering and culture.83 Currently, 

the National Park Service (NPS) administers the National Register of Historic Places and 

National Historic Landmark designation programs as well as the Historic Preservation Planning 

Program.84 The National Register of Historic Places list is federally administered but the 

structures and sites may be privately owned. There are now over 90,000 historic properties listed 

in the National Register, representing 1.4 million individual resources.85 Any changes made to 

properties listed on the must consider The Secretary of the Interior’s Standards for the Treatment 

of Historic Properties. The standards refer to four approaches to the treatment of historic 

properties: preservation, rehabilitation, restoration, and reconstruction, with guidelines for each. 

The guidelines are advisory (not regulatory) and propose design and technical recommendations 

                                                
81 Eugenie Birch and Douglas Roby, “The Planner and the Preservationist,” Journal of the American Planning 
Association,50 (2) (1984): 195. 
82 Ibid., 194.  
83 National Historic Preservation Act, 54 U.S.C. § 100101 (1966). 
84 National Park Service, Local Preservation, accessed 10 October 2016, https://www.nps.gov/clg/local-
preservation.html. 
85 National Park Service, “About Us,” National Register of Historic Places Program, accessed 10 October 2016, 
https://www.nps.gov/nr/about.htm. 
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for applying the standards to various properties. Together, they provide a framework to direct 

decision-making regarding historic property.86 

The Historic Preservation Planning Program within the NPS develops the national 

policies related to historic and cultural preservation planning. According to the Program, 

preservation planning “is the rational, systematic process by which a community develops a 

vision, goals, and priorities for the preservation of its historic and cultural resources.”87 The goals 

of the Program include further integration of historic preservation into the public policy and 

land-use planning arena, increasing public participation, expanding the knowledge of 

professionals in historic preservation planning, and assisting all levels of government in 

“carrying out inclusive preservation planning programs that are responsive to their own needs 

and concerns.”88 In addition, the National Trust for Historic Preservation, which was established 

in 1949 by a congressional charter, assists private preservation efforts through programs and 

advocacy, though it is not tasked with enforcing federal regulations.89  

The NHPA also authorized the establishment of historic preservation offices in each 

state, and mandated the creation of federal standards and guidelines for various preservation 

activities, such as how to identify historic resources. The state historic preservation offices 

(SHPOs) create state standards for cultural resource management while also implementing the 

federal guidelines. The NPS consults with the SHPOs on preservation projects through the 

Section 106 process outlined in the National Historic Preservation Act.90 Most cities, and many 

                                                
86 U.S. Department of the Interior, The Secretary of the Interior’s Standards for the Treatment of Historic Properties 
with guidelines for preserving, rehabilitating, restoring & reconstructing historic buildings, by Kay Weeks and 
Anne Grimmer, https://www.nps.gov/tps/standards/four-treatments/treatment-guidelines.pdf. 
87 National Park Service, Historic Preservation Planning Program, accessed 10 October 2016, 
https://www.nps.gov/preservation-planning/. 
88 Ibid. 
89 National Trust for Historic Preservation, About, accessed 10 October 2016, https://savingplaces.org/. 
90 National Park Service, “State Historic Preservation Program,” accessed 10 October 2016, 
https://www.nps.gov/shpo/index.html. 
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town and county governments also include departments or offices that are responsible for 

upholding local ordinances relating to the preservation of historic properties and advocating for 

cultural resources. Through historic preservation planning offices, historic preservation plans are 

either developed as a part of, or as a stand-alone document but in conjunction with, a 

jurisdiction’s comprehensive plan, to ensure preservation and to cultivate it as a strong building 

block for revitalization, growth, tourism, and job creation.91 

Historic Districts and Climate Change 

The third and final interdisciplinary connection this paper will explore is between the 

historic preservation and climate adaptation arenas. Throughout history, many American cities 

have adapted to environmental challenges, like Galveston, Texas, which built an expansive 

seawall in 1902 after a deadly hurricane struck. Yet, most communities’ historic preservation 

plans do not identify the threats of climate change and most municipalities’ resilience plans do 

not identify the unique needs of historic buildings and districts. Planners interested in protecting 

historical sites from natural hazards have had few resources at their disposal.92 In 1986, Barclay 

Jones observed that there were numerous mechanisms and regulations to protect historic sites 

from human degradation, but scant guidance on protecting the same sites from natural hazards.93 

The resources that existed focused on specific hazards rather than broad mitigation and 

adaptation to a range of potential hazards.94 The guidelines for rehabilitation in the Secretary of 

the Interior’s Standards for the Treatment of Historic Properties can be lent to the emerging 

discipline of rehabilitation due to climate threats on an individual property level. Climate 

adaptations applied to historic structures should adhere to the rehabilitation guidelines in order to 

                                                
91 Wayne Senville, “Planning for Historic Preservation,” Planning Commissioners Journal, 52 (2003): 3. 
92 Barclay Jones, Protecting historic architecture and museum collections from natural disasters (Stoneham, MA: 
Butterworth Publishers, 1986), 3. 
93 Ibid., 3.  
94 Ibid., 3.  
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preserve the integrity of the building, similar to adaptive reuse. But the overall climate adaptation 

planning process at a district level requires additional parameters and mechanisms pertaining to 

the unique challenges presented by long term climate threats like sea level rise that are not 

present in the Secretary of the Interior’s Standards for the Treatment of Historic Properties. 

Ideally, climate change adaptation actions are proactive and localities anticipate and prepare for 

risks in planning, but in reality, most preservationists and disaster planners rarely engage, and 

typically adaptation actions occur in the wake of a disaster.95  

Yet, as previously mentioned, the devastation of Superstorm Sandy, as well as other 

natural disasters, caused many city and state governments in the Mid-Atlantic to compile or 

improve hazard mitigation and resiliency plans that consider the impacts of climate change. And 

along with municipalities, the preservation community has also increasingly discussed the 

damage that has been done – and will be done – to historic sites because of climate change and 

the role of climate adaptation. While climatic forces have always affected cultural resources, the 

impacts of climate change are predicted to continue to accelerate in intensity and frequency and 

present new stressors, which will expand awareness among preservationists regarding climate 

threats.96 Within the historic preservation field, a comprehensive approach to planning for and 

adapting to significant environmental change has just recently started to take shape. Due to the 

fledgling status of climate change adaptation relating to historic communities, there has been 

relatively little research done on the topic. Some researchers have touched on the issues relating 

to climate change and cultural resources, but none provide a comprehensive analysis of the 

                                                
95 Grannis, J., V. Arroyo, S. Hoverter, and R. Stumberg. 2014. Preparing for Climate Impacts: Lessons from the 
Front Lines. A Synthesis Report to The Kresge Foundation. Georgetown Climate Center, Washington, DC. 
http://kresge.org/sites/default/files/Preparing%20 for%20Climate%20Impacts%20-%20Georgetown%20 
Climate%20Center.pdf. 
96 Marcy Rockman, “An NPS Framework for Addressing Climate Change with Cultural Resources,” The George 
Wright Forum, 32 (2015) 1: 37.  



 
 

 35 

interdisciplinary field of climate adaptation within historic preservation, unlike the extensive 

literature on the nexus between urban planning and historic preservation or resiliency planning.  

Integration of Historic Preservation and Climate Adaptation Regulations – NPS 
 

Over the past six years, the National Parks Service has released several memos, guides, 

strategies, and reports on climate change, cultural resources, and occasionally the adaptation of 

historic and cultural resources to climate change. In 2011, NPS initiated “a focused program on 

cultural resources and climate change by establishing the position of Climate Change Adaptation 

Coordinator for Cultural Resources. This position serves as a link between the NPS Climate 

Change Response Program and the Cultural Resources, Partnerships, and Science Program.”97 

Several resources and projects have been produced by the Coordinator, including a coastal 

adaptation handbook to assist park managers in developing responses to the coastal effects of 

climate change, like sea level rise and storm surge.  The Climate Change Response Program 

released a detailed table identifying the broad range of impacts of climate change on cultural 

resources, including how temperature changes, precipitation changes, sea level rise, and 

combined stressors will impact historic buildings and structures.98 Adaptations to the impacts are 

not suggested, but it is an exhaustive survey of the effects of climate change on cultural 

resources.  

The Coastal Adaptation Strategies Handbook, published in 2016, summarizes the current 

state of the NPS climate adaptation approaches currently in practice or considered for coastal 

areas in order to guide planning for coastal adaptation. The handbook is detailed and there is a 

chapter on planning, which suggests a framework consisting of plans, studies, and inventories to 

                                                
97 Marcy Rockman, “Climate Change Adaptation Coordinator Established at NPS,” NPS, September 7, 2012. 
98 Marissa Morgan, et al., “Climate Change Impacts on Cultural Resources,” Cultural Resources Partnerships and 
Science, (Washington, DC: National Park Service, 2016), 3-7. 
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guide decision-making and which is flexible enough to accommodate the evolving field of 

climate change.99 Another chapter focuses specifically on cultural resources, an important 

distinction as this paper focuses on historic sites and not natural resources, both of which are 

regulated by the NPS. The cultural resources chapter “describes threats to cultural resources in 

the coastal zone, identifies multiple adaptation strategies to address these threats, and outlines 

policies and decision-making processes to assist with adaptation” with a focus on climate change 

threats in the coastal zone, which are the particular threats examined in this paper.100  

The current set of cultural resource adaptation options described range from no 

intervention to active measures. Different strategies will be appropriate for different NPS-owned 

sites. The choice of treatment of historic properties depends on a variety of factors and must take 

into consideration the Secretary of the Interior’s Standards for the Treatment of Historic 

Properties and Section 106 of the National Historic Preservation Act, “Protection of Historic 

Properties,” as these documents guide NPS with a goal of minimizing harm to cultural 

resources.101 The approach options outlined include: 1) take no action because of low 

vulnerability or constraints; 2) remove or deflect stress by performing offsite actions that reduce 

the forces straining the resource (e.g. living shorelines and forest management); 3) improve 

resiliency onsite by changing the resource or its setting (e.g. elevating a building or changes in 

landscaping); 4) manage change by incorporating and allowing change to the resource; 5) 

relocating a resource or allowing movement to occur; 6) document the resource because of 

inevitable loss and then allow the full effects of the force to occur; and 7) interpret the change 

                                                
99 National Park Service, “Coastal Adaptations Strategies Handbook,” accessed 10 October 2016,  
 https://www.nps.gov/subjects/climatechange/upload/CASH_2016_Chapter3_v2_508.pdf, 19.  
100 Ibid., 51. 
101 Ibid., 64.  
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and tell the story of the site as well as the effects of climate change.102 These planning processes 

will help park managers at specific sites make decisions regarding climate adaptation, but the 

NPS has not provided guidance for sites and districts that are not owned by the NPS (as 

previously mentioned, the National Register of Historic Place is governed by the NPS, but the 

listed properties and districts are not all federally owned).  

At a higher level, the NPS published Cultural Resource Challenge: NPS Cultural 

Resources Action Plan for 2016 and Beyond in 2013 with five distinct goals. The fourth goal is 

to “integrate the values of heritage stewardship into major initiatives and issues such as 

renewable energy and climate change…while cultivating excellence in science and technical 

preservation as a foundation for resource protection, management, and rehabilitation.”103 Actions 

as a part of the goal include reviewing and improving current response programs, developing a 

proposal to set aside a pool of resources within the Historic Preservation Fund to provide 

monetary assistance, and to provide more guidance on how historic property owners can utilize 

contemporary preservation methods and technologies while maintaining their historic integrity.104 

In addition, in a 2014 document titled Planning Topics to Consider, the NPS suggests to priority 

areas for planners to consider when developing their Statewide Historic Preservation Plans, one 

of which is disaster and resiliency planning for cultural resources with an emphasis on the risks 

posed by climate change. Planners are encouraged to work with federal and state emergency 

management agencies to design adaptations and post-disaster responses.105 

                                                
102 Ibid., 60-61.  
103 National Park Service, “Cultural Resource Challenge,” accessed 10 October 2016, 
https://www.nps.gov/orgs/1345/upload/cultural-resource-challenge-action-plan-2013.pdf, 9.  
104 Ibid., 9.  
105 National Park Service, “Historic Preservation Planning,” accessed 10 October 2016, 
https://www.nps.gov/preservation-planning/downloads/PlanningTopicstoConsider2014.pdf, 1.  
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The NPS has done a great deal of work addressing cultural resources in relation to 

climate change. The Service has assessed the vulnerability of many of their sites, determined 

potential adaptation solutions, and put out much guidance instructing the administration to 

consider climate change in planning and managing historic sites going forward. Yet, the 

framework and solutions serve as references, not as regulations. And the frameworks provided 

are for executing plans for NPS owned sites, but the NPS does not control or own a majority of 

the historic structures within nationally designated historic districts.  

Integration of Historic Preservation and Climate Adaptation Regulations – FEMA 
 

The Federal Emergency Management Agency (FEMA) is the government organization 

responsible for creating and improving the ability of citizens and municipalities to “prepare for, 

protect against, respond to, recover from and mitigate all hazards.”106 The agency and its 

functions, therefore, will play a part in preparing, funding, and executing climate adaptation 

plans for historic sites. FEMA is currently conducting a multi-year effort to update its Flood 

Insurance Rate Maps (FIRMs) that depict coastal flood risks, utilizing the latest technology. The 

current version of FIRMs, some of which were produced more than 30 years ago, do not project 

the effects of sea level rise due to climate change and therefore the maps used both for flood 

insurance rating purposes as well as predicting flooding patterns are most likely severely 

underestimating the current floodplains and are not useful for planning into the future. By 2018, 

new flood maps will be released for more than 75 percent of coastal areas.107 

FEMA released a state and local mitigation manual in 2005, Integrating Historic 

Property and Cultural Resource Considerations into Hazard Mitigation Planning. The planning 

                                                
106 FEMA, “About,” accessed 21 October 2016, https://www.fema.gov/about-agency. 
107 National Flood Insurance Program, “Coastal Flood Maps,” accessed 21 October 2016, 
https://www.floodsmart.gov/floodsmart/pages/coastal_flooding/coastal_flood_maps.jsp. 
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guide focuses on identifying hazards and community assets, with a concentration on the 

monetary value of the affected properties, and makes no mention of climate change.108 Only a 

few localities nationwide are known to have integrated historic property considerations into their 

hazard mitigation plans according to FEMA’s prescribed methodology. In 2011, Tulsa, 

Oklahoma, was believed to be the first municipality to have done so, and Annapolis, Maryland, 

is currently in the process of planning for its historic district following the guidance, which is 

further expanded upon in Chapter 4.109  

FEMA’s National Flood Insurance Program (NFIP) produced the Floodplain 

Management Bulletin: Historic Structures in 2008, which address how the NFIP treats historic 

structures (definitions and requirements) and suggested measures to mitigate flood risks.110 The 

Bulletin, despite not being produced by preservationists, outlines detailed mitigation and 

adaptation techniques that would help property owners determine appropriate solutions, with the 

caveat that the procedures must adhere to the Secretary of the Interior’s Standards for the 

Treatment of Historic Properties and that many will require the assistance of a historic 

preservation professional.111  

State Historic Preservation Plans & State Hazard Mitigation Plans 
 

As previously mentioned, the integration of preservation planning and resilience planning 

at the state level is not yet commonplace. Douglas Appler and Andrew Rumbach conducted a 

content analysis of all fifty state historic preservation plans (SHPPs) and state hazard mitigation 

                                                
108 FEMA, “Integrating Historic Property and Cultural Resource Considerations Into Hazard 
Mitigation Planning,” 1-202. 
109 Jeremy Young, “Before the (Next) Storm: The Disaster Planning for Historic Properties Initiative,” Pennsylvania 
Historic Preservation Office, February 4, 2015, http://pahistoricpreservation.com/next-storm-disaster-planning-
historic-properties-initiative/. 
110 FEMA, “Floodplain Management Bulletin: Historic Structures,” accessed 21 October 2016, 
https://www.fema.gov/media-library-data/20130726-1628-20490-
7857/tb_p_467_2_historic_structures_05_08_web.pdf, 1-22. 
111 Ibid., 3.  
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plans (SHMPs) to investigate the integration of preservation and disaster planning at the state 

level.  SHPPs are non-binding on local government and are generally utilized to establish goals 

for the state preservation community. The Disaster Mitigation Act of 2000 requires all states to 

have a SHMP that identifies policies and actions that can be executed to reduce risk and losses to 

natural hazards.112 In March 2015, FEMA released an updated State Mitigation Plan Review 

Guide, which requires states to acknowledge and plan for the effects of climate change in 

SHMPs.113  

Appler and Rumbach found that the most recent SHPPs for 25 states include specific 

policies or objectives related to disaster planning for historic resources. 8 other states mention 

disaster management but do not include initiatives or objectives, and 17 states make no mention 

of disaster planning in their most recent SHPP.114 Amongst Maryland and Virginia, the states 

bordering the Chesapeake Bay, Maryland includes specific hazard plan objectives in its SHPP, 

but Virginia does not. 13 states explicitly mention historic planning and/or the protection of 

cultural resources in their SHMPs, 20 states included a historic planner on the planning team 

constructing the SHMP, and 25 states did neither.115 Virginia is the only Mid-Atlantic state that 

included historic preservation planning in its SHMP and they also have a historic planner on 

their hazard mitigation team. Maryland did not have a historic planner nor included preservation 

in its SHMP.116 The researchers’ content analysis of state level historic and hazard planning 

documents confirms that the coordination of historic preservation and disaster planning at the 

state level is not yet standard practice and the strength of the relationship between the two varies 

                                                
112 FEMA, “State Mitigation Plan Review Guide,” March 2015, accessed 21 October 2016, 
https://www.fema.gov/media-library-data/1425915308555-
aba3a873bc5f1140f7320d1ebebd18c6/State_Mitigation_Plan_Review_Guide_2015.pdf, 2.  
113 Ibid., 3 & 13.   
114 Appler and Rumbach, “Building Community Resilience Through Historic Preservation,” 95. 
115 Ibid., 97. 
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by state. Comprehensive data is not widely available on the integration of preservation and 

hazard mitigation planning at the local level, but with a lack of leadership from the states, and 

generally even lower levels of available funding, one can derive that there is an absence of 

coordination throughout municipalities as well. Appler and Rumbach theorize that the lack of 

integration is a result of a “general unfamiliarity with the scale of the problem and a lack of 

awareness about the resources at risk.”117 

In the U.S. two state-focused groups have produced guides on preparing historic 

resources for disasters and climate change. The 1000 Friends of Florida’s Disaster Mitigation for 

Historic Structures: Protection Strategies, identifies materials and installation techniques options 

for the mitigation needs of properties, and the Mississippi Development Authority’s Elevation 

Design Guidelines: For Historic Homes in the Mississippi Gulf Coast Region, provides 

guidelines for historic resources within the state on adapting to floods and storm surge.118 

Analyses of vulnerability and adaptation 
 

The Union of Concerned Scientists compiled cases studies on the impact of climate 

change on cultural resources that illustrate the urgent problems facing historic sites in the United 

States in their report National Landmarks at Risk: How Rising Seas, Floods, and Wildfires Are 

Threatening the United States’ Most Cherished Historic Sites, which was published in May of 

2014.119 The severity and extent of the impacts presented are alarming, and the report calls for 

extensive adaptations in order to save America’s iconic landmarks.120 A framework for 

                                                
117 Ibid., 97.  
118 1000 Friends of Florida, “Disaster Mitigation for Historic Structures: Protection Strategies,” and Mississippi 
Development Authority, “Elevation Design Guidelines: For Historic Homes in the Mississippi Gulf Coast Region,” 
accessed 21 October 2016, http://www.nj.gov/dep/hpo/hrrcn_sandy_pdf%20files/mississippi.pdf, 1-124. 
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adaptation is not presented as it is outside the scope of the report, but it raises awareness 

regarding the vulnerability of historic sites. 

The English Heritage Trust (English Heritage) is a non-profit organization that manages 

the England’s National Heritage Collection, which is comprised of over 400 historic buildings 

and sites, as well as advises the government on the historic environment. English Heritage has 

produced several reports on adaptation options for historic buildings, including a 2012 report 

(that the organization is in the process of updating) titled Climate Change and the Historic 

Environment. English Heritage, in conjunction with the United Kingdom National Trust, is 

assessing how to manage and properly adapt their heritage sites, especially those on the coast 

that are particularly vulnerable to climate change, by utilizing some of their historic sites to “trial 

best practice in terms of adaptation to and mitigation of climate change and to demonstrate these 

to public and technical audiences”.121 To date, the findings of the trials have not yet been 

published.  

The European Union’s 6th Framework Program for Research commissioned a group to 

study the climate change impacts on the built heritage and cultural landscapes in Europe, known 

as the NOAH’S ARK project. NOAH’S ARK examined the impacts over the next 100 years and 

produced a “vulnerability atlas” with the overall goal of outlining adaptation strategies for sites 

at risk and influencing guidelines at the EU level. The study considered the changing pressures 

on cultural heritage broadly rather than the effects on individual monuments. NOAH’S ARK 

found that climate change attracts significant interest at both the research and policy levels, but 

that little attention has been paid to the impact of climate change on cultural heritage. The project 

                                                
121 English Heritage, Climate Change and the Historic Environment, January 2008, accessed 28 October 2016, 
https://content.historicengland.org.uk/images-books/publications/climate-change-and-the-historic-
environment/climate-change.pdf/, 11. 
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subsequently also published an article about the acceleration of historic building decay due to the 

lack of adaptation to the changes.122  

The United Nations Educational, Scientific and Cultural Organization (UNESCO) is 

actively assessing the impacts of climate change on world heritage sites. The World Heritage 

Committee commissioned a report in 2006, Predicting and Managing the Effects of Climate 

Change on World Heritage, as well as a collection of case studies on climate change and world 

heritage. In May 2014, UNESCO published a Practical Guide to Climate Change Adaptation for 

Natural World Heritage Sites and the Organization has an ongoing effort to augment the capacity 

of site managers to cope with climate change.123 In addition, Marzeion and Levermann published 

a report, Loss Of Cultural World Heritage And Currently Inhabited Places To Sea-Level Rise, in 

2014 analyzing spatial data to determine which contemporary heritage sites will be affected by 

various levels of sea-level rise.124 The established impacts are widespread; however, Marzeion 

and Levermann consider the sea levels over the next two thousand years, which is not as 

convincing to citizens and policy-makers who will be more compelled to act when presented 

with near-term impacts. 

Conclusion 
 

Much of the analysis on the effects of sea level rise originates from the climate science 

community and is not grounded in the practice of planning. The impact of sea level rise on 

historic districts needs to be translated into planning mechanisms. There is precedence of 

incorporating climate science in planning within the resilience-planning sector, but the 

                                                
122 Community Research and Development Information Service (CORDIS), “NOAHS ARK Result in Brief,” 
European Commission, January 2012, accessed 27 October 2016, http://cordis.europa.eu/result/rcn/87840_en.html. 
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circumstance of climate impacts on and adaptations to historic districts also requires the 

participation of a third group of practitioners – historic preservationists – who can facilitate 

consideration of the specific conditions necessary to preserve the integrity of historic districts. 

The ability of cultural resources to function as sources of stability and economic drivers during 

times of change and disaster is, in part, driving this integration process.125 But, more needs to be 

done to accelerate integration. It is important that historic districts are not only included, but 

prioritized, in hazard mitigation and climate adaptation planning as it is essential to their 

existence and imperative due to the vital role they play in communities’ unique cultural identity 

and sense-of-place. 
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CHAPTER 4 | ADAPTATION PLANNING, HISTORIC DISTRICTS, AND SEA LEVEL 
RISE: 3 CASE STUDIES 

 
Norfolk, Virginia, Alexandria, Virginia, and Annapolis, Maryland are three cities in the 

Chesapeake Bay region that are projected to be impacted significantly by sea level rise and that 

have several prominent historic districts. Norfolk contains fourteen nationally registered historic 

districts and is experiencing the second highest rate of relative sea rise in the United States.126 

The historic district of Old Town Alexandria is one of the most visited historic districts in the 

country yet the district is in jeopardy due to the encroachment of rising seas. And Annapolis, 

which contains one of the best-preserved colonial historic districts in the country, is also at risk 

to the rising tidal waters of the Chesapeake Bay. An analysis of the range of local-level 

adaptation planning frameworks utilized by the cities for their historic districts reveals the 

successes and shortfalls in their current planning processes.  The collective lessons learned from 

the case study cities of Norfolk, Alexandria, and Annapolis can guide the continuing evolution of 

the historic planning practice to ensure integrated, adaptation planning for sea level rise is 

executed for historic districts. Yet the conditions in each city are unique, and the circumstances 

of historic districts and climate change impacts in the Chesapeake Bay region are also different 

than in many other regions of the United States and the world. So, while some general 

recommendations for the practice of adaptive planning for historic districts can be extrapolated 

from the case studies, some of the conditions and lessons learned are limited to the region.  

The analysis of the case study municipalities reveals that adaptive planning for sea level 

rise in historic districts is occurring at various levels in different cities throughout the 

Chesapeake Bay region, but that there are some conditions that facilitate an updated planning 

process that considers sea level rise and that is inclusive of adaptation mechanisms for historic 
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districts that encourage their continued preservation. The first case study examines Norfolk, 

Virginia, a city on the forefront of adapting to climate change, as it is experiencing an 

accelerated rate of sea level rise. Norfolk also has over a dozen neighborhoods listed on the 

National Register of Historic Districts. Yet most of Norfolk’s city planning so far is considering 

climate adaptations and historic preservation independently, and an effort on the municipal level 

to protect at-risk historic districts from sea level rise has not occurred. 

Norfolk, Virginia Case Study 

Norfolk was established in August of 1682 after the British ordered the creation of a port 

town in each Virginia county. Norfolk is located at the convergence of the Elizabeth and James 

Rivers on the Chesapeake Bay and was officially incorporated as a city in 1845.127 In 1917, the 

former Jamestown Exposition grounds became home to a U.S. Naval Operating Base, which 

today is Naval Station Norfolk. The U.S. Navy grew sizably during World War I and II, which 

spurred a large expansion of Naval Station Norfolk to accommodate the fleet. Today, Norfolk is 

Virginia’s second-largest city with nearly 250,000 residents, and Naval Station Norfolk is the 

world's largest naval station, supporting 75 ships and 134 aircraft alongside 14 piers and 11 

aircraft hangars.128  

There are fourteen historic districts in Norfolk listed on the National Register (Table 2), 

and five locally designated districts. These districts represent cultural heritage from several 

generations ranging from colonial style neighborhoods, to confederate-era commercial and 

industrial buildings, to wartime housing that reflects the important military influence in Norfolk.  

 

 
                                                
127 City of Norfolk, “History of Norfolk,” accessed 27 September 2016, 
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National Register Historic Districts - Norfolk, VA 

 
Table 2. National Register Historic Districts in Norfolk, Virginia, the year they were designated, 

and the number of structures within the district.  
Source: plaNorfolk2030 

 

Ghent Historic District, Norfolk, VA 

 Image 1. The Ghent District was primarily constructed between 1892 and 1907. The 
neighborhood went through a period of steep decline but was successfully revitalized post-World 

War II.  
Source: Ghent Business Association 

 

Over half of Norfolk’s historic districts are located on the coast, along with the Naval Station, 

and Norfolk International Terminals. Norfolk’s vast coastline and access to water are the city’s 
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greatest advantages.129 But, its coastal location and 144 miles of shoreline also present a serious 

climatic threat. 

Climate Change Vulnerability 

Global sea levels have risen 5 to 8 inches over the last century, but in Norfolk, the sea 

level has risen over 14 inches since 1930 alone.130 The local sea level is projected to rise between 

1.5 and 7.5 feet by the year 2100 with 7 inches of sea level rise occurring by 2030 and 14 inches 

by 2045.131 Norfolk has the highest rate of relative sea level rise in the Chesapeake Bay region 

and is one of the most vulnerable cities in the nation in regards to sea level rise due to the 

compounding factors of coastal erosion and subsidence on top of an increasing sea level.  

Projected Sea Level Rise at Sewells Point, VA, 1992 - 2100 

 
Figure 4. Climate change is predicted to increase the rate of sea level rise in Norfolk (Sewells 

Point is within Norfolk, VA) if the global temperature continues to increase. 
Source: US Army Corps of Engineers 

 

                                                
129 City of Norfolk, “Norfolk: Resilient City”, 18. 
130 Ibid., 18.  
131 Union of Concerned Scientists. “Encroaching Tides,” accessed 30 September 2016,  
http://www.ucsusa.org/sites/default/files/attach/2014/10/encroaching-tides-full-report.pdf, 15.  
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All fourteen nationally designated historic districts in Norfolk are within the hurricane 

evacuation zones.132 Eleven of the fourteen historic districts are also at risk of flooding and sea 

level rise: the Ghent, North Ghent, Colonial Place, West Freemason, Downtown, Berkley North, 

Riverview, Ballentine Place, Lafayette Residence Park, Winona, and Park Place historic districts. 

With one foot of sea level rise, 3% of the land area within Norfolk’s historic districts will be 

inundated, but with six feet of sea level rise, which the U.S. Army Corps of Engineers projects 

could occur in Norfolk by 2100, a massive 33% - 409 acres – of the historic districts will be 

subject to sea level rise (Figures 5 & 6).133  

Impact of One Foot of Sea Level Rise on Norfolk’s Historic Districts 

  
Figure 5. Sea level rise of one foot is projected to impact the above areas within Norfolk’s 

historic districts (portrayed as blue). 
Source: NPS & NOAA open source GIS data 
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Impact of Six Feet of Sea Level Rise on Norfolk’s Historic Districts 

Figure 6. Sea level rise of six feet is projected to impact one-third of Norfolk’s historic districts 
(area portrayed as blue). 

Source: NPS & NOAA open source GIS data 
 

Additionally, Norfolk is located within the path and range of North Atlantic hurricanes. 

The intensity, duration, and number of North Atlantic hurricanes have increased since the 1980s 

and intense rainfall rates and hurricanes are projected to continue to increase as the climate 

continues to warm.134 Six of the eleven highest water levels that affected Norfolk since 1933 

occurred in the last thirteen years.135 In a low-lying, flood-prone area such as Norfolk, hurricanes 

can cause massive storm surge and precipitation flooding.  Finally, Norfolk contends with 

frequent tidal flooding. The number of flooding events in Norfolk each year has tripled since the 

1970s, and tidal flooding now occurs about once a month.136 Norfolk residents increasingly 

                                                
134 U.S. Global Change Research Program. “National Climate Assessment,” accessed 31 October 2016, 
http://nca2014.globalchange.gov/.   
135 City of Norfolk, “Norfolk: Resilient City”, 18. 
136 Marine Science. Recurrent Flooding Study for Tidewater Virginia, January 2013, accessed 31 October 2016, 
http://ccrm.vims.edu/recurrent_flooding/Recurrent_Flooding_Study_web.pdf, 4. 
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grapple with tidal flooding as high tides coincide with a rising sea level. The sea level at Norfolk 

is projected to rise six inches by 2030. By then the city could see almost 40 tidal flooding events 

per year and 180 per year by 2045 (compared to an average of 9 per year today). 137  

Yearly Tidal Flood Events in Cities Located on the East Coast of the U.S. - Norfolk 

 
Figure 7: Tidal flood events per year in 2014, 2030, and 2045 in Norfolk.   

Source: Union of Concerned Scientists138 
 

Norfolk Adaptation Measures 

Norfolk has experience in adapting to coastal threats. In the 1960s, Norfolk erected a 

half-mile long, rock and concrete sea wall, varying in height between 9.8 and 19.7 feet, outside 
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of the downtown historic district to protect a 122-acre area of the city.139 The sea wall contains 

two tide gates and a pump station for draining runoff. But the sea level continues to rise around 

Norfolk and flooding throughout other areas of the city is increasing. So, in 2008 Norfolk hired a 

Dutch engineering firm, Fugro, to assess and recommend adaptation solutions to combat the 

effects of climate change. Fugro’s proposal suggests constructing several hard adaptations, 

including an extensive additional network of floodgates, sea walls, berms, and pumping stations 

at strategic locations, to protect the entire city. The estimated price tag of the recommendation is 

over $1 billion.140 In 2012, Fugro proposed an additional adaptation of diverting excess rainwater 

to urban water storage areas to reduce nuisance and storm flooding. The firm reiterated that the 

hard adaptations previously suggested would still be required to protect the city from storm surge 

and sea level rise.141  

Despite the existence of a sea wall, Norfolk is still one of the cities most at risk to sea 

level rise on the east coast. The fifty-five year-old sea wall along one half-mile of shoreline will 

not fully protect the city of Norfolk from the effects of climate change, nor will it safeguard 

historic districts other than the downtown. Additional hard infrastructure solutions have been 

proposed, but the cost of executing the adaptations is prohibitive, unless the federal government 

assists in funding the projects.  

City-Led Resilience Planning & Historic Preservation Integration 

Norfolk’s most recent Comprehensive Plan, plaNorfolk2030, was adopted by the Norfolk 

City Council on March 26, 2013. As it is a comprehensive plan, plaNorfolk2030 is intended to 

                                                
139 City of Norfolk, “History of Norfolk,” accessed 27 September 2016, 
http://www.norfolk.gov/Index.aspx?NID=429. 
140 Kevin Smith, “City of Norfolk: City-wide Coastal Flooding Study Presentation to Storm Water Working Group,” 
Fugro Atlantic, February 29, 2012, http://www.norfolk.gov/DocumentCenter/View/3977.  
141 Ibid. 
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guide decision-making about physical development and public infrastructure. One of the goals of 

the Plan is to prepare for the consequences of natural hazards, and the following actions are 

outlined to meet this goal: 

• “Evaluate the impact of potential sea level rise when reviewing development proposals 
and in the preparation of budgets; 

• Revise development regulations to respond to the impact of potential sea level rise; 
• Continue to monitor changes in tide data and its effect on flooding throughout the City; 
• Evaluate options to mitigate the impact of natural hazards, including flooding; 
• Develop a stormwater master plan that includes consideration of issues of water volumes 

and rates of discharge; 
• Continue to implement wetland design changes, such as the use of living shorelines that 

allow for the landward migration of wetlands, for resilience to sea level rise; 
• And Improve the City’s rating in the National Flood Insurance Program’s Community 

Rating System (CRS).”142 
 

The Plan also indicates that the city should coordinate with partners and other cities throughout 

the region on issues related to sea level rise.143 Separately, encouraging historic preservation and 

enhancing and protecting historic districts are also goals of plaNorfolk2030, but the threat of sea 

level rise and planning adaptations for the historic districts are not included as one of the four 

“key issues involving preservation of Norfolk’s heritage and culture” nor in the 25 actions to 

address the key issues in Norfolk’s most recent comprehensive plan.144 

As plaNorfolk2030 is a general plan, it has a 15-year timeframe and does not contain a 

bold, long-term vision for the city. The Plan’s vision statement focuses on the steps needed to 

preserve and maintain the elements that make Norfolk a great city today. Given the challenges 

facing Norfolk, like current and predicted sea level rise, a plan focused on preserving the city as 

it is today does not provide the tools necessary for Norfolk to thrive into the future. Vision 2100 

was created by various stakeholders – the city (including staff from the Department of Planning), 

                                                
142 City of Norfolk, “plaNorfolk2030: The General Plan of the City of Norfolk,” December 2015, 6-15.  
143 Ibid., 12-6. 
144 Ibid., 11-9 – 11-13.  
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the Resilience Office, the Planning Commission, and more than 500 participants from the 

general public – with the intention to fill that gap. The primary purpose of Vision 2100 is to 

provide a new resilient framework to guide decision-making so that Norfolk can weather both 

the shocks and the stresses that the city will face in the coming century.145  

Vision 2100 determines four different “vision areas” labeled by color that contain various 

levels of risk as well as a range of economic, cultural, identity, and future assets. “Yellow” areas 

were identified as having fewer key assets and higher risk. In these areas, there is generally a 

long history of living with the water, as the areas are home to many of the waterfront 

neighborhoods; specifically, many of the city’s most historically significant neighborhoods. 

Portions of historic neighborhoods like Lafayette-Winona, Riverview, and Colonial Place – all 

listed on the National Register of Historic Places – are in the yellow areas, along with portions of 

designation-eligible neighborhoods like Larchmont, Campostella Heights, and Ingleside. The 

neighborhoods within yellow areas all need additional protection from rising waters. “Balancing 

that demand for flood mitigation with the need for preservation makes the yellow areas 

particularly challenging. Certain hardscape solutions that might be appropriate in the red areas 

may prove too costly – in both the financial realm and in their impact on the natural and built 

environment – to implement in the yellow areas.”146 Therefore, Vision 2100 asserts that 

innovative solutions are needed for the at-risk historic districts in Norfolk.  

There are five actions suggested for yellow areas, one of which focuses on adapting 

historic districts.  

ACTION 5: DEVELOP A SOLUTION FOR SEA LEVEL RISE ADAPTATION IN 
HISTORIC NEIGHBORHOODS: As a historic port city, Norfolk is home to many 
neighborhoods that have both historic value and are at risk due to rising waters. Several 
of those neighborhoods derive much of their historic value from their relationship to the 

                                                
145 City of Norfolk, “Norfolk Vision 2100,” November 2016, i.  
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water. Adaptation typically requires modifying the built environment while historic 
preservation typically requires the environment to remain intact. Adaptation strategies 
often require changing the relationship of an area to the water it is being protected from, 
presenting a challenge in several historic neighborhoods. Since this challenge is so 
prominent in Norfolk, the City should lead the national discussion around finding the 
balance between these two opposing goals.147 

 

If Norfolk executes the suggested action, it has the opportunity to lead both the Chesapeake Bay 

region and the coastal United States in the realm of planning for sea level adaptation in historic 

districts. 

The City of Norfolk was selected by the Rockefeller Foundation to be among 33 cities 

worldwide in the first round of the 100 Resilient Cities (100RC) network. This honor recognized 

Norfolk’s leadership in addressing the potential impacts of climate change (especially sea level 

rise in particular) on the built and natural environment.148 Inclusion in the 100RC network 

enables city leaders to access the vast resources of the Rockefeller Foundation as the city works 

to develop a concrete strategy to become more resilient to sea level rise. In 2015, Norfolk 

unveiled Norfolk: Resilient City, a resilience strategy and call to action. The document is 

intended to outline a plan and provide key guidance for Vision 2100’s actions. Unfortunately, 

Norfolk: Resilient City mentions that Norfolk is a historic city, but provides neither guidance nor 

policies on how to make historic districts more resilient.149 The Norfolk: Resilient City document 

outlines a planning process and framework for Norfolk to become more resilient, which will 

inevitably encompass Norfolk’s historic districts, yet there is no guidance for properly adapting 

historic districts, which have unique considerations. Hopefully, Norfolk will generate a strategy 

for the actions outlined in Vision 2100 in the future, including a plan for executing sea level rise 

adaptation in historic neighborhoods.  
                                                
147 Ibid., 36. 
148 City of Norfolk, “Norfolk: Resilient City”, 1.  
149 City of Norfolk, “Norfolk: Resilient City”, 5. 
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State, Regional, and Non-Governmental Resilience Planning & Historic Preservation 
Integration 
 

In 2014 the White House announced the creation of a pilot project intended to join the 

United States Navy, Department of Defense, and other key federal agencies to develop and 

present key findings and recommendations for resilience measures to combat sea level rise in the 

Norfolk region that can be replicated and applied throughout the country. The key advisory 

group of the Hampton Roads Sea Level Rise Preparedness and Resilience Intergovernmental 

Planning Pilot Project does not include a historic preservation professional and historic 

preservation is not included as a “critical infrastructure sector,” though the Director of Heritage 

Assets & Historic Preservation Officer for the Fort Monroe Authority is a member of the private 

infrastructure committee within the project.150 The National Historic Preservation Act is listed as 

an “Applicable Federal Statutes Impacting Sea Level Rise Preparedness and Governance” in the 

document as well.151 The project contributors tacitly recognize that historic preservation is a 

factor, but it is alarming that historic preservation is barely acknowledged within such an 

expansive project, which is developing a coordinated federal and regional response to sea level 

rise in Norfolk.  

Also in 2014, the organization Wetlands Watch, a statewide non-profit group, received a 

$50,000 Virginia Sea Grant to develop a resilience adaptation plan to address the flooding and 

sea level rise in the low-to-middle income historic district, Chesterfield Heights, in Norfolk.152 

Chesterfield Heights currently battles frequent floods, which are predicted to increase in severity 

                                                
150 Emily Steinhilber et al., “Hampton Roads Sea Level Rise Preparedness and Resilience Intergovernmental Pilot 
Project. Phase 2 Report: Recommendations, Accomplishments and Lessons Learned,” Old Dominion University, 
October 2016, 7.  
151 Ibid., 150.  
152 Virginia Sea Grant is a seven university partner program focused on advancing the resilience and sustainability of 
Virginia’s coast. 
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due to the fact that local sea levels that are projected to rise by a foot and a half by 2100.153 

Wetlands Watch coordinated with local preservation professionals and architecture students from 

Hampton University and Old Dominion University to craft solutions within a street level 

adaptation project for the 175-home neighborhood, which was developed primarily in the early 

20th century and is listed on the National Register of Historic Places. The Chesterfield Heights 

project designed parcel-by-parcel adaptations addressing the risks posed to the district’s 

coastline, public infrastructure, storm water drainage system, utilities, and individual homes.  

Both aesthetic and financial hurdles emerged when designing adaptations for the historic 

district, as well as a lack of best practices or a manual. Skip Stiles, the Executive Director of 

Wetlands Watch commented that they “found there’s absolutely nothing on how you adapt a 

historic structure,” and that he “spent 20 years working in Congress [and] this is, by far, the most 

amazing policy challenge I have ever seen – bar none.”154 The team worked for a year navigating 

the design and policy challenges presented by an adaptation project focused on a historic district, 

and developed a neighborhood adaptation plan to address the current flooding and projected 

effects of sea level rise, while maintaining the cultural and architectural integrity of the district. 

The solutions in the adaptation plan include a living shoreline, pervious pavers and cisterns 

distributed along key roads and intersections, urban bio-retention systems with media-filled 

cisterns lining the street to collect rain water, “base-tern” systems that use basements as water 

storage cisterns, and a system for disconnecting the residential rooftop downspouts and directing 

the water into a system of cisterns.155 All of the adaptation mechanisms suggested would allow 

the district to retain its historic listing, as the street-level appearance of the neighborhood will not 

                                                
153 Jugal Patel, “Adapting to Rising Seas,” Virginia Sea Grant, Fall 2015. 
154 Ibid.  
155 Chesapeake Bay Foundation, “Preparing a Historical Site for Sea-Level Rise,” January 12, 2016, 
http://www.cbf.org/document.doc?id=2468.  
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change. The project collaborators also plan to produce a guide tailored to residents outlining 

actions that individual residents can take to help contain and manage floodwater while 

maintaining the historic integrity of their homes. 

Renderings of the Adaptation Mechanisms Planned for Chesterfield Heights, Norfolk, VA 

 
 

Figure 8. Rendering of the above ground cisterns, which slope from the house to the street and 
mask the risers that will be implemented when structures are elevated. 

Figure 9. Rendering of the basement cisterns, which also will not be visible. 
Source: William Parks & Quince McCurley156 

 

Engineers from Old Dominion University calculated that the adaptations proposed would 

reduce present day flooding in Chesterfield Heights by 90%. Implementing the plan is calculated 

to cost Norfolk $900,000, not including creating a living shoreline.157 Again, funding is a 

significant barrier to executing such plans. The group that compiled the Chesterfield Heights 

adaptation plan presented it throughout the state and the plan was successfully incorporated into 

a larger Ohio Creek watershed resilience plan compiled by the city of Norfolk. The 

Commonwealth of Virginia submitted a grant proposal for the resilience plan to HUD’s National 

                                                
156 Jugal Patel, “Adapting to Rising Seas.” 
157 Chesapeake Bay Foundation, “Preparing a Historical Site for Sea-Level Rise.” 
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Disaster Resilience Design Competition and was awarded $120 million dollars to implement the 

expanded Ohio Creek watershed resilience plan in February of 2016.158 While the Chesterfield 

Heights project is a successful example of a planning exercise dedicated to appropriately 

adapting a historic district, the project was implemented by a non-profit organization with 

support from universities and local groups, not by a city planning or historic preservation office.  

Conclusion 
 

Norfolk is highly aware of effects that climate change, and specifically sea level rise, will 

have on the city. There does not appear to be an acceptance or awareness hurdle to overcome in 

Norfolk. And the city has implemented adaptations, like the seawall, and commissioned 

adaptation plans, like the Fugro plan. Plus, they have a comprehensive plan that may protect 

historic districts from some of the effects of sea level rise, but the plans do not specifically 

consider the particular needs and impacts of adaptations on historic districts. Much of the 

adaptation focus is on Norfolk Naval Air Station, which is at great risk to the effects of climate 

change, especially storm surge and sea level rise, and which poses a national security threat if 

compromised. Yet, hundreds of historic structures and several historic districts are also at risk, 

and sea levels in Norfolk are rising at an alarming rate. The actions set forth in Vision 2100 and 

planning solutions like those presented in the Wetlands Watch project focused on Chesterfield 

Heights need to be embraced by all levels of government and by stakeholders in Norfolk, and 

executed in a timely manner, before it is too late. 

Alexandria, Virginia Case Study 

Alexandria, Virginia, was established in 1749 on the western shore of the Potomac River, 

a tidal river off of the Chesapeake Bay. Alexandria is six miles south of Washington, D.C. and 
                                                
158 Robin Garcia, “Norfolk Neighborhood Gets a Boost from Virginia Sea Grant and HUD,” NOAA, National Sea 
Grant Office, February 2, 2016.  
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nine miles north of George Washington’s home, Mount Vernon.159 Over time the city has grown 

outward and westward, onto higher ground. Therefore, the oldest, and most historic area in the 

city is a low-lying waterfront district that is prone to flooding and susceptible to storm surges and 

sea level rise. The waterfront forms the eastern border of the historic district known as Old 

Town. The district was designated as a National Historic Landmark because it exemplifies an 

early Atlantic Coast seaport and commercial area that also contains colonial and federal style 

dwellings, churches, and public buildings that contribute to the district’s historic character.160 

Old Town Alexandria, VA 

 
Image 2. King Street in Old Town Alexandria is an active strip of commerce and tourism that 

was historically used as access to the seaport and later as a main center of trade. 
source: City of Alexandria 

 

The architectural heritage of the city was not destructed during the civil war because the 

Union Army occupied Alexandria and no battles were fought on the city’s soil. The town’s 

                                                
159 City of Alexandria, “Alexandria History,” accessed 16 October 2016, 
https://www.alexandriava.gov/historic/info/default.aspx?id=28112. 
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tourism industry was initiated post-war – Alexandria successfully built upon its George 

Washington connection and colonial architecture – an early example of heritage tourism.161 

Today, the city’s well-maintained historic preservation, accessibility to Washington, D.C., and 

nearness to employment centers attracts residents and tourists alike.  

In addition to the Alexandria historic district (Old Town), there are four other National 

Register historic districts within the city limits: the Parker-Gray, Rosemont, Town of Potomac, 

and Parkfairfax historic districts. The Parker-Gray district was a haven for freed and escaped 

slaves after the civil war and developed as a primarily African American residential 

neighborhood. Rosemont and Potomac were established as early Washington, D.C. suburbs due 

to rail line connectivity. Parkfairfax was a planned community developed in the mid-1900s to 

reduce the area’s housing shortage. The Alexandria historic district is the only district vulnerable 

to sea level rise due to its location along the Potomac River.162 

Historic Districts in Alexandria, VA 

 

                                                
161 William Seale, “A Guide to Historic Alexandria,” City of 
Alexandria 250th Anniversary Commission, (Alexandria, VA: 2000), 50–58. 
162 City of Alexandria, “Historic Preservation,” accessed 16 October 2016, 
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Figure 10. Map of the five National Register historic districts in Alexandria, Virginia 
Source: Alexandria Department of Historic Resources 

 

There are approximately 200 historic buildings within the Alexandria historic district. 

Most of the structures are two or three story buildings constructed of brick. These structures tend 

to be contiguous blocks of row houses, which provide Old Town with its distinctive character. 

So many of the buildings are complementary and adjoining because shortly after the city was 

established, the local leadership set forth architectural rules for residential real estate 

development. In the 1920s, property owners embarked on a plan to restore and protect the 

neighborhood. The “Old and Historic Alexandria District” was locally established in 1946 to 

prevent demolitions and historically inaccurate modifications to structures within the district via 

the Board of Architectural Review.163 The local ordinance has been strengthened since its 

inception and repeatedly supported by residents, civic leaders, and businesses. Alexandria is 

consequently well known for its intact grouping of well-preserved historic buildings that create a 

unique sense of place. In 1981, commenting on Alexandria’s ability to attract investment, deputy 

city manager Clifford Rusch stated, “[i]t’s Old Town that gives this city an identity, a pizzazz the 

ordinary suburb doesn’t have.”164 

Jones Point Park is included within the boundaries of the Old Town historic district. As 

an open green space and wetlands area, it contrasts with the dense urban environment of Old 

Town. A lighthouse was constructed in 1855 on the site and is the only building on the park 

grounds. The lighthouse was one of the first constructed alongside a river. The cornerstone that 

marked the southern-most point of the District of Columbia’s boundary is also located within the 

park. It is a National Register object and is the oldest object associated with Washington, D.C. In 
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1846, Alexandria was retroceded back to Virginia, but the cornerstone remained in place.165 It 

was originally placed on dry land but is now encased within the sea wall surrounding the park for 

protection – an illustration of the local sea level rise.166  

Climate Change Vulnerability 

The city of Alexandria has been designated as one of four “hot spots” vulnerable to the 

effects of sea level rise in Northern Virginia.167 Much of the Alexandria historic district land is 

filled wetlands and is at risk from flooding, storm surge, and sea level rise.168 The district 

currently is prone to a variety of flooding, including high tides, spring tides, and downstream 

runoff from the Potomac highlands watershed.169 As previously outlined, the increased number of 

Atlantic storms is projected to produce more rainfall in the area, which combined with sea level 

rise and subsidence, will lead to more frequent and intense flooding and storm surges.  

Similar to Norfolk, the Alexandria area is vulnerable to land subsidence that will 

exacerbate the effects of sea level rise.170 Erosion affects Alexandria’s coast to a lesser degree 

than localities situated on the ocean due to minimized wave action and because much of the 

shoreline is hardened with rocks and seawalls.171 Sea level rise in Alexandria is projected to 

exceed the global average of one meter by 2100 due to subsidence.172 Jones Point is predicted to 

be the first area in the city of Alexandria that is significantly impacted by a moderate sea level 
                                                
165 Barry Mackintosh, “Jones Point Lighthouse And District of Columbia - South Cornerstone National Register of 
Historic Places Inventory: Nomination Form,” January 24, 1980. 
166 City of Alexandria, “Alexandria Heritage Trail,” accessed 16 October 2016, 
http://alexandriava.gov/HeritageTrail#Jones%20Point. 
167 Northern Virginia Regional Commission, “Sustainable Shorelines Community Management in Northern Virginia: 
Phase II Report,” December 2012, 10. 
168 Ibid., 10. 
169 City of Alexandria, “Waterfront Small Area Plan,” February 25, 2012, 
http://alexandriava.gov/special/waterfront/default.aspx?id=18940, 29.  
170 Virginia Coastal Zone Management Program, “Section 309 Coastal Needs Assessment & Strategy,” October 
2015, 30.  
171 Virginia Institute of Marine Science, “Recurrent Flooding Study for Tidewater Virginia,” January 2013, 
http://ccrm.vims.edu/recurrent_flooding/Recurrent_Flooding_Study_web.pdf, 85. 
172 Ibid., 85. 
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rise.173 As sea level rise and storm events intensify and increase in frequency, more historic 

properties will become susceptible to flooding and eventually inundation.  

The city of Alexandria obtains sea level rise data through its involvement in the Northern 

Virginia Regional Commission (NVRC), a planning group composed of city and county 

government officials, property owners, and Northern Virginia universities. NVRC monitors local 

sea level rise and analyzes adaptation efforts and opportunities for the region.174 19 acres of the 

Old Town historic district in Alexandria are projected to be underwater with one foot of sea level 

rise (Figure 11). The area affected by a foot of sea level rise accounts for 2.2% of the district, 

which overall is comprised of 869 acres.175 If and when sea levels rise six feet, 133 acres within 

the Old Town historic district alone are predicted to be underwater, barring implementation of 

adaptations (Figure 12).176 The 15% of the historic district that is projected to be underwater 

contains some of the most historically and economically valuable waterfront homes and 

businesses in the city. 
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Impact of Sea Level Rise on Alexandria’s Historic Districts 

Figures 11 & 12. The areas of the Old Town Historic District that are projected to be impacted 
by sea level rise of one foot and six feet respectively (areas portrayed as blue). 

Source: NPS & NOAA open source GIS data 

Alexandria Adaptation Measures  

Alexandria has implemented modest methods to adapt to the periodic flooding that it has 

become accustomed to over the years. The city sponsors a sandbag distribution program, a non-

structural adaptation, though the effectiveness of the program has not been officially measured.177 

Other non-structural adaptations, like city zoning ordinances, have been enacted to lessen 

property exposure to sea level rise. Requirements to increase permeable surfaces for the 

absorption of precipitation are included in the city’s Waterfront Park and Recreation Zone 

                                                
177 Northern Virginia Regional Commission, “Sustainable Shorelines,” 15.  
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Ordinance, the Alexandria Open Space Plan, and the city’s comprehensive master plan.178 

Development, redevelopment, and impervious surfacing are also limited or banned in Resource 

Protection Areas (RPAs), which are 100-foot buffers along tidal shorelines intended to decrease 

vulnerability to flooding.179 Supplemental non-structural adaptations initiated by individual 

property owners are also evident in the historic district’s flood-prone area. Property owners have 

installed temporary floodgates and invested in interior materials that can withstand flooding 

inundation.   

At Jones Point, the NPS included climate adaptations in the park improvements executed 

in 2011 and 2012. A mix of hard, soft, and non-structural adaptations were incorporated to 

protect and accommodate the park and sea level rise projections were taken into account when 

designing and selecting the adaptation mechanisms. An earthen berm was constructed and 

incorporated into the site interpretation. The berm design imitates the size and shape of a ship 

and is located at the site of a former shipbuilding facility.180 The existing sea wall was reinforced 

and a rip-rap wall and marine plants were added between the river and the sea wall to limit 

erosion and minimize wave force.181 A higher capacity stormwater drainage system, a non-

structural adaptation, was also installed to control the flooding that originated in the park and 

extended under the adjacent historic neighborhoods.182 Due to the combination of hard, soft, and 

non-structural adaptations implemented by the NPS at Jones Point Park, the park will be more 

resilient to climate change.  

                                                
178 City of Alexandria, “Waterfront Small Area Plan,” 29. 
179 Ibid., 29. 
180 City of Alexandria, “Jones Point Park Improvements Project,” accessed 16 October 2016, 
http://alexandriava.gov/recreation/info/default.aspx?id=34692. 
181 Ibid. 
182 National Park Service, “Jones Point Park Environmental Assessment, June 2007,” June 2007, 
http://parkplanning.nps.gov/document.cfm?parkID=186&projectID=13128&documentID=19647, 118–119. 
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Resilience Planning & Historic Preservation Integration 

Alexandria city government acknowledges Old Town’s vulnerability to sea level rise. 

The potential loss of the valuable economic and social contributions associated with the historic 

district has prompted the city to initiate three reports that propose climate adaptations for the 

district.  The first study, Environmental Action Plan 2030, was released in 2008 and outlines a 

general city strategy for addressing climate change and environmental quality. The broad goals 

include monitoring local sea level rise in order to effectively plan adaptations and recommends 

separating the sewer and stormwater infrastructure in the city, a non-structural adaptation.183 A 

second report, Potomac River Waterfront Flood Mitigation Study, was published in 2010 and 

provides an evaluation of adaptation mechanisms that could be implemented to protect the 

waterfront (which spans most of the Alexandria historic district) from the impacts of sea level 

rise.184 

The analysis weighs sixteen criteria to establish an adaptation priority list. The impact on 

historic and cultural resources ranks very low, fifteen out of sixteen, on the list of criteria to 

consider for climate adaptations, meaning the proposed adaptations may not be appropriate in a 

historic district.185 Proposed adaptation mechanisms were assigned a numerical weight based on 

the criteria they fulfilled. The nine highest-ranked adaptations were then selected for further 

study: a seawall, pedestrian floodwall, acquisition of repetitively flooded properties, sandbags or 

other temporary barriers, raised road elevations, building elevations, flood proofed buildings, 

strengthened floodplain and zoning ordinances, and relocation of storage and utilities to upper 

                                                
183 City of Alexandria, “Environmental Action Plan 2030,” June 2008, 
http://ecocity.ncr.vt.edu/docs/FINAL_EAP_06_18_09.pdf, 5.  
184 URS Corporation, “Potomac River Waterfront Flood Mitigation Study: Evaluation and Recommendation of 
Mitigation Measures,” (Gaithersburg, MD: July 2010), 4–10. 
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floors.186 The study then examined the impacts of the climate adaptations on natural and cultural 

resources and finally, a cost-benefit analysis was executed.  

The study determined that a 550-foot long, six-foot high pedestrian floodwall is the best 

performing and most cost-effective adaptation based on the criteria. 43 commercial and 23 

residential properties, a combination of historic and contemporary buildings, would be protected 

by the pedestrian floodwall, a benefit that outweighs the “indirect adverse effect” of removing a 

view of the river from thirty historic properties.187 Three floodgates would be placed within the 

pedestrian wall to maintain some river views. The floodgates would remain open until a flood or 

storm approached the city.188 In addition, the study recommended that two street sections be 

elevated to minimize road closures during floods.189 While affording some level of protection 

from the effects of climate change, the pedestrian floodwall and the elevated roadways would not 

protect the district against “severe storms.”190 Elevating roads, the removal of historic 

landscaping, the use of incompatible road materials, and altering of the viewshed would likely 

compromise the integrity of Alexandria’s most prominent historic district.191  

All of the climate adaptations evaluated in the Potomac River Waterfront Flood 

Mitigation Study would be located within the locally and federally designated Alexandria historic 

district. As a result, multi-jurisdictional historic review processes would assess the impacts of the 

adaptation methods on the integrity of historic buildings and the district before they could be 

implemented. Locally, the Board of Architectural Review (BAR) would evaluate the effects of 

the proposed adaptations and Section 106 would be triggered if federal funds were to be used to 
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finance the adaptations. The Virginia State Historic Preservation Office would also be consulted 

to determine if the addition of a climate adaptation in the historic district would result in adverse 

effects. These review mechanisms should ensure the historic integrity of the district would not be 

compromised by the climate adaptations even though the report did not place a high value on 

historic preservation.  

The third report initiated by the city, the Waterfront Small Area Plan, was approved by 

the city council in February 2012. It is a 20 to 30 year vision designed to guide waterfront 

development and propose climate adaptations. The Phase I “landscape and flood mitigation 

design for implementation” was approved on June 14, 2014 by the city council.192 The plan 

recognizes that sea level rise “presents a challenge to both the present and any future 

redeveloped state of the waterfront” and takes into account the preservation of the historic 

district in addition to quality of life considerations and the cost to the city in its climate 

adaptation proposal analysis.193 The Waterfront Small Area Plan incorporates some adaptations 

proposed by the Environmental Action Plan 2030 and the Potomac River Waterfront Flood 

Mitigation Study as well as suggesting green infrastructure as adaptation solutions for the 

waterfront neighborhood.194 The cost to execute the Waterfront Small Area Plan is estimated at 

$51 million.195 Developer contributions, an increase in property taxes, a meal tax, sales tax, 

transient lodging tax, grants, and increased visitor spending are considered as potential revenue 

sources in the plan and it is projected that revenues resulting from the plan’s recommendations 

                                                
192 City of Alexandria, “Waterfront Small Area Plan,” 1. 
193 Ibid., 28-29. 
194 Ibid., 28. 
195 Ibid., 142. 
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will exceed costs, as the public investment in the waterfront district would yield returns from 

new development as well increased commerce for existing businesses.196 

Various departments within city governments were involved in the climate adaptation 

planning for the Alexandria historic district. The Preservation Planning and Alexandria 

Archaeology divisions of the city contributed historic research and the Board of Architectural 

Review ruled on the significance of some of the historic properties, but the departments were not 

directly involved in the adaptation planning of the Waterfront Small Area Plan. Universities, 

consultants, and the regional planning commission also contributed expertise to the three reports 

and property owners represented citizen views through their involvement in working groups, but 

the mayor and city council are the final decision-makers in regards to adopting adaptation 

plans.197 

Conclusion 
 

Outside of the NPS project, the city of Alexandria has actually implemented few climate 

adaptations. Some property owners in areas that habitually flood have applied individual 

adaptation solutions to their historic properties. The Potomac River Waterfront Flood Mitigation 

Study proposes several adaptation mechanisms – hard, soft, and non-structural – to protect 

buildings in the historic district from flooding, but the adaptations do not consider sea level rise 

projections in the design. The study employs a cost-benefit analysis to identify vulnerable 

structures and potential adaptation solutions, but does not factor in social and environmental 

factors. This type of analysis is not appropriate, as it would lead to adaptation implementation in 

areas with high real estate valuations over modest or low-income districts. A multitude of city 

                                                
196 Ibid., 126. 
197 Ann Horowitz, “The Effects of Sea Level Rise on Historic Districts and the Need for Adaptation,” (Master’s 
Thesis, Goucher College, 2013), 170.  
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departments participated in the development of the Waterfront Small Area Plan, a best practice 

noted by adaptation professional and researchers. Yet, while preservation planners and 

practitioners contributed expertise, they were not involved in the development and selection of 

adaptation mechanisms or in ensuring that historic integrity remained unaffected in the district. 

The NPS improvements at Jones Point Park represent the most successful and inclusive 

adaptation plan executed in Alexandria. The NPS held stakeholder meetings regarding their 

proposed adaptation plan. The future effects of climate change and sea level rise projections 

through 2100 were considered when engineers and planners designed the adaptations. The NPS 

also had to make difficult decisions weighing protection versus preservation. In reinforcing the 

sea wall and moving the cornerstone marker, the NPS chose to reduce the integrity of the site and 

object rather than have the resources completely destroyed by the swelling sea seas. 

Climate adaptation planning in Alexandria is made more difficult by the fact that the 

Commonwealth of Virginia provides little support (monetary or informational) to communities 

in the state relating to sea level rise. Virginia has not conducted a statewide assessment of sea 

level rise vulnerability nor has it coordinated adaptation planning with communities.198 NVRC 

fills this role for Alexandria to the extent possible. At the urgent request of delegates from the 

Hampton Roads area (which encompasses Norfolk), the Virginia General Assembly agreed to 

finance a study on sea level rise impacts, but only if the document assessed “recurrent flooding,” 

not sea level rise.199 The focus on recurrent flooding versus sea level rise may negatively 

influence the efforts of communities in that state when conducting climate adaptation planning. 

Similar to the state, Alexandria’s climate adaptation plans reveal that the city focuses the 

majority of its attention on current flood conditions rather than preemptively planning for the 
                                                
198 Jennifer Weeks, “Whatever You Call It, Sea Level Rises in Virginia,” Scientific American, August 21, 2012, 
http://www.scientificamerican.com/article.cfm?id=whatever-you-call-it-sea-level-rises-in-virginia&page=3. 
199 Ibid. 
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projected effects of sea level rise. Additionally, the consideration of historic integrity and 

inclusion of preservation planners when conducting studies and plans in the city has been 

inconsistent. Going forward, the implementation of long-range, comprehensive adaptation plans 

that consider predicted sea level rise data in order to protect and increase the resilience of the 

local cultural heritage may occur, though increased state support, participation by 

preservationists, and public education programs on sea level rise projections and impacts will be 

essential. 

Annapolis, Maryland Case Study 

The city of Annapolis was founded in 1649 and is one of the first planned cities in the 

United States. Sir Francis Nicholson, the second royal Governor of the Province of Maryland, 

moved the then capital of the colony (which would later become the capital of the state of 

Maryland) to Annapolis in 1694.200 Nicholson and a team of planners departed from the typical 

grid pattern characteristic of colonial towns and adopted a modified baroque plan, similar to the 

capitals of Europe, in an attempt to create a European urban setting in an American environment. 

The planning practice included executing large circles on high ground with radiating streets to 

create focal points and give importance to certain structures like St. Anne’s Episcopal Church 

and the State House (which is the oldest state capitol in America).201 In 1845 the U.S. Naval 

Academy was established in Annapolis.202 The city became a thriving port, and the titans of the 

shipping industry built grand residences in the city that rivaled their homes in England.  

 

                                                
200 City of Annapolis, “History of Annapolis,” accessed 29 October 2016, http://www.annapolis.gov/visitors/history-
of-annapolis. 
201 Ibid. 
202 Ibid. 
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In 1965 the Colonial Annapolis historic district (Figure 13), which encompasses the downtown 

and waterfront areas, was declared a National Historic Landmark and was geographically further 

expanded in 1984.203 The district was recently designated by the National Trust as Maryland’s 

only National Treasure. Today, 120 of these 18th century structures are preserved in Annapolis, 

more than in any other U.S. city  (Image 3).204 Beyond the historical and cultural significance, the 

economic value the Colonial Annapolis historic district contributes to the city of Annapolis is 

critical. The tax revenue generated from the properties in the district help sustain the entire city. 

If all the properties in the floodplain were compromised or forced to retreat, the city would lose 

maritime industries, its open waterfront that attracts more than 4 million visitors a year, and 

much of its identity.205 

Colonial Annapolis Historic District Plan 

 
Figure 13. The boundary of the Colonial Annapolis historic district in delineated in yellow 

Source: Department of Planning, Maryland Historical Trust 
                                                
203 Ibid. 
204 Ibid. 
205 Jason Song, “Annapolis Thrives on Tourists, Politics,” Baltimore Sun, May 16, 2004.  
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Colonial Annapolis, MD 

 
Image 3. Maryland State House and historic residences and shops in Colonial Annapolis. 

Source: Maryland Historical Trust 
 

Located on the Atlantic coast and surrounded by three tidally influenced bodies of water - the 

Severn River, Spa Creek, and College Creek – downtown Annapolis has felt the effects of storms 

and flooding throughout its existence. The city’s earliest recorded storm made landfall in 1667, 

which was also labeled, “the Year of the Hurricane.”206  

Climate Change Vulnerability 

Similar to Virginia, Maryland is one of the most vulnerable states in the country to rising 

sea levels. The coastal areas of the state are experiencing 1.3 millimeters of subsidence each year 

on average.207 Plus, the Chesapeake Bay is rising at two to three times the rate of worldwide sea 

levels. Approximately 900,000 people — a sixth of the state’s population — live in 

                                                
206 City of Annapolis, “History of Annapolis.” 
207 Whitney Teal, “Rising Seas, Sinking Land Put Maryland’s Waterfront Communities at Risk,” Montgomery 
Village Patch, July 7, 2013. 
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neighborhoods along Maryland’s 7,700-mile long coast that are susceptible to the effects of sea 

level rise.208 The state is conducting research on climate change and designing plans protect its 

property but yielded adaptation decision-making and planning of coastal communities to local 

officials who must decide how best to adapt their municipalities to climate change. The 

Maryland Emergency Management Agency is available to assist communities with funding and 

guidance for adaptations, but addressing sea level rise is a local decision “because it not only 

impacts the individual, it impacts the economic viability of that local community.”209 The EPA 

conducted a study in 2010, interviewing local officials along Maryland’s shoreline regarding 

climate change. The study found “no explicit plan for the fate of most low-lying coast lands as 

sea level rises.”210 The report also predicts that shore protection is unlikely along 60 percent of 

the Eastern Shore, which is comprised of many rural, poorer communities.  

Nuisance flooding, or tidal flooding, in Annapolis has increased by 925% in the past 50 

years from an average of 3.8 to 39.3 days per year.211 By 2030, Annapolis may experience more 

than 180 tidal floods per year – more than three times per week (Figure 14). Storm events, like 

Hurricane Isabel in 2003, which caused a storm surge of 7.58 feet above normal tide levels and 

inundated the historic Naval Academy in Annapolis, are increasing in frequency and intensity.212 

Areas currently at or below the topographic elevation of 8.2 feet are predicted to become part of 

the 100-year floodplain by 2050.213 Other areas will be consumed by sea level rise. 

 

 

                                                
208 U.S. Geological Survey topographical data & U.S. Census data. 
209 Whitney Teal, “Rising Seas, Sinking Land Put Maryland’s Waterfront Communities at Risk.”  
210 Ibid.  
211 City of Annapolis, “Weather It Together: Sea Level Rise Adaptation Planning for the Annapolis Waterfront,” 
Presentation, Annapolis, MD, September 15, 2016.  
212 Maryland Commission on Climate Change, “2016 Annual Report,” 2016, 42. 
213 Ibid., 45. 
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Yearly Tidal Flood Events in Cities Located on the East Coast of the U.S. - Annapolis 

 
Figure 14. Tidal flood events per year in 2014, 2030, and 2045. Annapolis is projected to 

experience a significant increase in tidal flood events. 
Source: Union of Concerned Scientists214 

 

 As one of the lowest-lying areas of the city, the Colonial Annapolis historic district is 

particularly vulnerable to sea level rise. With 1 foot of sea level rise, 10.4 acres of the historic 

district will become submerged if no adaptations are executed (Figure 15).215 One foot of sea 

level rise is projected to occur in Maryland by 2050 in the low-scenario model.216 The area 

                                                
214 Union of Concerned Scientists. “Encroaching Tides,” 17. 
215 NPS & NOAA open source GIS data. 
216 Maryland Climate Change Commission.  
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affected by a foot of sea level rise accounts for 4.5% of the entire Colonial Annapolis historic 

district.217 

 
Impact of One Foot of Sea Level Rise on Annapolis’ Historic District 

Figure 15: The area of the Colonial Annapolis historic district that is projected to be impacted by 
sea level rise of one foot, portrayed as blue.  

Source: NPS & NOAA open source GIS data 
 

With 6 feet of sea level rise, which is the sea level rise projected for Maryland’s coastline by 

2100 in the high scenario, 54 acres are predicted to be underwater if no adaptations or 

mitigations are executed (Figure 16).218 23% of the historic district is submerged at this level and 

areas of the district previously not susceptible to flooding are at a much higher risk of flooding as 

the bay encroaches the city.219  

 

 

 

                                                
217 NPS & NOAA open source GIS data. 
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Impact of Six Feet of Sea Level Rise on Annapolis’ Historic District 
 

 
Figure 16. The area of the Colonial Annapolis Historic District that is projected to be impacted 

by sea level rise of six feet, portrayed as blue. 
Source: NPS & NOAA open source GIS data 

 

In order to address these projected impacts to its historic district, Annapolis has executed a 

strategy that includes a combination of participation by a national organization with resilience 

planning experience, local preservation professionals, and state funds. The city is implementing 

local climate adaptations with a unique focus on its historic assets. 

Adaptation Measures 

Currently, two policies within the 2009 Annapolis Comprehensive Plan address sea level 

rise. The first, under Chapter 3: Land Use and Economic Development, is policy 10: “Evaluate 

risks from sea level rise in decisions involving land use along the waterfront.”220 The policy 

states that the areas of the downtown that are prone to severe flooding and are expected to be 

impacted by sea level rise should be the subject of a study to determine the costs and benefits of 

                                                
220 City of Annapolis, “Annapolis Comprehensive Plan,” October 2009, 40.  
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public decision-making in mitigating property damage. Secondly, Chapter 7: Environment, 

policy 3.4 states that the city must “develop a strategy for sea level rise as part of the City’s 

adaptation and response to threats from climate change…It should delineate impacted areas, 

inventory potentially affected populations, assets, and resources, and develop legislative and 

regulatory responses. It should also address such issues as a post disaster plan, public education 

on the risks of sea level rise, and coordination with other government agencies on research needs 

related to sea level rise.”221 The Comprehensive Plan suggests that the effort should be 

coordinated with the city’s Hazard Mitigation Plan and include the county, state, and federal 

government as well as the U.S. Naval Academy in the process. While these strategies would 

inevitably involve the historic district, no specific mention of preservation considerations are 

made or accounted for. 

In addition to the Comprehensive Plan, Annapolis also has floodplain management 

regulations to protect its citizens and property from flood damage by encouraging the utilization 

of appropriate practices.222 Furthermore, the Colonial Annapolis historic district is regulated in 

the Annapolis Code of Ordinances as an overlay district. An overlay district is an area applied 

over the existing zoning regulations to establish additional requirements. In this case, preserving 

historically and culturally significant buildings and streetscapes. If zoning conflicts arise between 

the overlay zone and the underlying zone, the overlay zone takes precedence.  

Several recommendations were set forth for revising Annapolis’ historic district overlay 

and floodplain regulations in the report produced for the city in 2011: Regulatory Response to 

Sea Level Rise and Storm Surge Inundation. The recommendations provide a path for the city to 

implement non-structural climate adaptations through regulatory changes, while maintaining 

                                                
221 Ibid., 98. 
222 City of Annapolis, “Maryland Model Floodplain Management Ordinance No. O-24-12,” July 16, 2012.  
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protection of the integrity of historic properties.223 So far, none of the recommendations have 

been incorporated into the city’s Code of Ordinances. If Annapolis were to incorporate all of the 

recommendations, the city would also need to revise the Historic District Overlay regulations to 

ensure that all adaptations to historic structures are consistent with the authority, purpose and 

regulations of the overlay district. To decreases the chance of impact on integrity, the city should 

revise the Annapolis Historic District Design Manual to ensure guidance is in place to help 

property owners design and install adaptations to their property in ways that are consistent with 

the Secretary of the Interior’s Standards for the Treatment of Historic Properties.224 The city may 

also need to amend its zoning ordinance to increase the height limit for historic structures within 

the Special Height Limit Districts to allow historic structures the space necessary to elevate 

structures above flood levels and sea level rise. Again, increases in building heights in historic 

districts can impact the integrity of the historic district and therefore must be regulated.225 

In the future, there may be advances in ways to protect buildings from flooding without 

causing loss of integrity through new technologies, standards, and guidance. Regardless, 

planners may have to “focus on flood protection first and then on retaining as much integrity as 

possible, rather than the current focus on retaining integrity and providing as much protection as 

possible.”226 Adaptation to future sea level conditions may change how the Colonial Annapolis 

historic district looks now, but managing that change by balancing protection and integrity can 

ensure that the historic district still exists in some form for future generations to enjoy. Annapolis 

                                                
223 Maryland Environmental Resources Management, “Regulatory Response to Sea Level Rise and Storm Surge 
Inundation: City of Annapolis, Maryland,” (Annapolis, MD: October 2011). 
224 Jennifer Sparenberg, “City of Annapolis – Weather It Together: Revising Floodplain Regulations for the 
Increased Protection of Historic Structures from Flooding,” April 30, 2016, 5. 
225 Ibid., 7.  
226 Ibid., 8. 
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is a pioneer in considering how to proactively and comprehensively address these threats while at 

the same time applying historic preservation values. 

Resilience Planning & Historic Preservation Integration 

The city of Annapolis has recognized that historic architecture and cultural heritage 

define it and are a crucial part of the economy – attracting tourists, new businesses, and 

residents. In light of the importance of the historic district and its vulnerability to sea level rise, 

Annapolis implemented an initiative to develop a Cultural Resource Hazard Mitigation Plan and 

implementation strategy specifically for the Colonial Annapolis historic district. The plan and 

process, known as Weather it Together is a community-based planning, public and private sector 

collaboration to “address the impacts of climate change and sea level rise on historic and cultural 

resources in Annapolis.”227 Weather it Together has outlined a four-step planning process toward 

protecting the historic seaport.  

First, organize resources. A multi-faceted planning team was established from a 

combination of local, state, and federal agencies as well as organizations. Then, the group 

gathered existing research and conducted necessary new research on the needs and options for 

protecting historic structures and performed a cost-benefit analysis. A database was developed 

containing historic surveys, risk assessments, and elevation information for the historic district 

and surrounding area. In organizing resources, the public was also engaged as a part of the 

process. Some citizens were on the planning team, while others receive updates in public 

meetings, presentations, and through other avenues of information dissemination. Also, the 

financial resources had to be secured. Weather it Together has received grants and resources 

from the Maryland Historical Trust/SHPO, the National Trust for Historic Preservation, 

                                                
227 City of Annapolis, “Weather It Together.” 
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Preservation Maryland, Maryland Department of Natural Resources, NOAA, the Urban Land 

Institute (ULI), USACE, FEMA, and the National League of Cities.228  

The second step was to identify hazards and assess risks. An in-depth cultural resources 

survey identifying all of the cultural structures and their pertinent information was conducted. 

The floodplain was identified and mapped, as well as the projected risks of climate change like 

sea level rise and the consequent increase of flooding. The vulnerability of the historic resources 

to the projected risks of climate change was then assessed. A charrette, led by Lisa Craig, Chief 

of Historic Preservation for the city of Annapolis, was held in April 2016, to bring together 

Annapolis residents, city of Annapolis planners and emergency managers, and professionals 

from the Urban Land Institute to brainstorm strategies for protecting and preserving the historic 

properties in Annapolis from climate change. The charrette was an important act of community 

engagement where the group discussed innovative ways the challenges could be addressed 

through policy, regulation, and design. In addition to the charrette, ULI Baltimore sponsored a 

community engagement trip by sea-level rise expert John Englander to meet with community 

members, specialist groups, property owners, and the maritime community. Englander 

culminated his trip at St. John’s College with a public presentation on complex climate issues in 

layman’s terms that drew nearly 600 people – an important awareness tool.229 

The third step was to set priorities and develop the plan. The community value of the 

properties was calculated based on historic designation, level of significance, public sentiment, 

economic importance, and degree of integrity by both professionals and the public through an 

online survey. The goal and objectives were then set. The goal of the plan is that “public and 

private property owners in Annapolis will incorporate hazard mitigation improvements into their 

                                                
228 Ibid. 
229 Ibid. 



 
 

 83 

routine maintenance, repair and rehabilitation projects to protect cultural resources from tidal 

flooding, sea level rise and other natural disasters.”230 The objective of the plan is that “the City 

of Annapolis will develop and implement an economic development plan that will incentivize 

the protection of Historic District properties as an economic development priority for sustained 

growth and financial security.”231 The team then designed the plan, which includes suggested 

land use planning and building code regulations that can be implemented as adaptations, like 

overlay zoning, special use permits, environmental review standards, and building codes. Other 

non-structural adaptations suggested include dry flood proofing and elevating structures. Soft 

adaptations like living shorelines are outlined. Finally, structural adaptations ranging from 

temporary flood walls to pumping stations, and coffer dams. Information on the plan will be 

made available to the public through a website, interpretive kiosks, videos, and publications.232   

The final step is to implement the plan and monitor progress. The city is seeking 

additional funding to model the adaptation projects that protect priority structures in the 

floodplain as well as funding to install some of the suggested adaptations. The Weather it 

Together project is currently undergoing the third and fourth steps of the process, but so far has 

been constructive, inclusive, and is preparing the historic district of Annapolis to remain a 

thriving historic district while also more resilient in the face of climate change. The state of 

Maryland is seeking to use the project as a model for other historic coastal communities to base 

their planning process off of in order to address the impacts of climate change on historic 

resources. The Maryland Historical Trust Preservation awarded the 2016 Excellence in 

Education and Community Engagement Award to Weather it Together for its work so far.233  
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Funding for adaptation projects like those outlined in Weather it Together can be 

leveraged on the community level in Maryland through the Maryland Department of Natural 

Resources, which offers communities financial assistance for sea-level rise planning through its 

federally funded CoastSmart Communities program. The program is dedicated to assisting 

Maryland’s coastal communities address hazards, such as flooding, storm surge, and importantly, 

sea level rise.234 CoastSmart provides a community grant program and connects local planners to 

essential information, tools, people, and trainings. The city of Annapolis received a grant in 2010 

to compose a “regulatory framework to implement a recommended response to the impacts of 

sea level rise in Annapolis, and to inform the public of the City's intended action.”235 In the 

future, the program can also be utilized by coastal Maryland communities for financial assistance 

to implement sea level rise adaptation planning for historic districts as well. 

Additionally, Anne Arundel County, where Annapolis resides, has a Historic 

Preservation Tax Credit Program for historic property owners to help offset expenses related to 

preserving, restoring, and rehabilitating the structure. The program provides a property tax credit 

“in the amount of 25% of qualified expenses for certain historic residential or income-producing 

properties...The maximum amount of the tax credit is $50,000, which can be claimed over a 5-

year period.”236 Property owners can utilize the tax credit as a funding mechanism for 

implementing expensive climate-adaptation mechanisms into routine maintenance, repair and 

rehabilitation projects, which is a goal of Weather it Together.  

 

 

                                                
234 Maryland Department of Natural Resources, “Community Resiliency Grants,” accessed 29 October 2016, 
http://dnr.maryland.gov/ccs/coastsmart/Pages/grants.aspx. 
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236 Anne Arundel County, Maryland, “Historic Preservation Tax Credit Program,” accessed 29 October 2016, 
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Conclusion 

Annapolis is currently undergoing a precocious, long-range planning effort to protect the 

cultural and architectural assets of the city’s historic district against sea level rise and other 

weather events resulting from climate change. Due to several conditions, including that the city 

is already feeling the effects of climate change via frequent nuisance flooding, that the state of 

Maryland recognizes the impacts and importance of sea level rise on its communities and 

provides informational and financial support, and most importantly, because the historic district 

in Annapolis encompasses the entirety of the downtown area and is the cultural and economic 

soul of the city, Annapolis is at the forefront of integrating historic preservation into resilience 

planning that takes into account future sea levels. Through the Weather it Together program, the 

residents of Annapolis are educated on the effects of sea level rise and are invested in 

participating in a process to protect their community’s historic district via proactive steps. 

Notably, ULI Baltimore and Annapolis are striving to achieve replicability of the program. Their 

goal is to create a template for other Chesapeake Bay communities who lack the resources or 

expertise to undertake similar work from the ground up. The Weather it Together project is still 

underway, so the success in meeting the goals and objectives of the project is yet to be 

determined, but for the purposes of this research, the preemptive planning and focus on the 

effects of sea level rise specifically on a historic district is notable. 

Case Study Guidance 

All three Chesapeake Bay region case study cities – Norfolk, Virginia, Alexandria, 

Virginia, and Annapolis, Maryland – are examining their vulnerability to sea level rise, 

preserving their historic districts, and considering climate adaptations. The issue is that these 

activities are not all coordinated on a planning level in each city, which is the necessary next step 
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in the evolution of the historic planning process. It is widely accepted that the three case study 

cities are at risk to the effects of climate change, including sea level rise. The sea level rise 

projection scenarios for 2050 and 2100 illustrate that climate threats are very likely to worsen 

over the next century, increasing the vulnerability of these cities.237 The cities’ National Register 

historic districts will face irreparable damage and the national register designation of the districts 

may be compromised as sea level rise accelerates without the implementation of adaptations. 

Analysis of the adaptation planning processes examined in the case study cities conveys 

important takeaways for other municipalities in the Chesapeake Bay area that are undertaking, or 

will undertake in the future, sea level rise adaptation plans for their historic districts.  

Norfolk is a leader in the Chesapeake Bay region and the U.S. in the field of adaptation 

planning. The city is acutely aware of the effects of sea level rise and they are accounting for 

these impacts in their adaptation planning. Both citizens and decision-makers have been 

educated on the effects of sea level rise, which is one of the reasons there is broad support to plan 

for and adapt to sea level rise. Norfolk has commissioned adaptation plans, like the Fugro plan, 

and recently approved a comprehensive plan that addresses sea level rise, but neither plan 

focuses at all on the city’s historic districts nor considers adaptations specifically for historic 

structures. The only adaptation plan to comprehensively address sea level rise in a historic 

district was executed by an NGO, Wetlands Watch, and universities like Old Dominion 

University, with the support of local preservationists. With six feet of sea level rise, 409 acres of 

the city’s historic districts (which is 33% of the historic districts’ land area) are at risk and the 

city needs to focus some of its attention in the adaptation arena toward these communities.   
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In Alexandria, the city is conducting adaptation research and executing a nominal amount 

of climate adaptation planning, but the city has implemented few climate adaptations. A glaring 

issue in Alexandria is that while some of the studies it has conducted consider the special needs 

of its historic districts, the city is not preemptively planning for the projected effects of sea level 

rise, just current flooding. The only adaptation planning for a historic district that has considered 

sea level rise in Alexandria was executed by the NPS at Jones Point Park. The lack of focus on 

sea level rise may be due to the fact that the Commonwealth of Virginia provides little technical 

or financial support relating to sea level rise. Not only does the Potomac River Waterfront Flood 

Mitigation Study not consider sea level rise projections in the design proposals for several hard, 

soft, and non-structural adaptation mechanisms to protect historic buildings from flooding, the 

study’s cost-benefit analysis is too narrow in scope. The analysis identifies vulnerable structures 

and potential adaptation solutions, but does not factor in social and environmental elements, only 

economic factors. This type of analysis leads to adaptations implemented in districts with high 

real estate valuations over lower-income areas. And in the development of the Waterfront Small 

Area Plan, various city departments participated, but preservation practitioners were left out of 

the development and selection of adaptation mechanisms. Alexandria has not yet executed a 

preemptive, comprehensive adaptation plan for its historic districts that takes into account 

projected sea levels.  

Of the three case study cities, Annapolis is the only municipality undergoing a long-range 

planning effort – Weather it Together – to adapt the assets of the city’s most prominent historic 

district against sea-level rise and other extreme weather events resulting from climate change. 

Weather it Together is a preemptive plan that includes a wide range of stakeholders in the 

planning process, including preservationists, climate scientists, planners, and the public. Through 
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the Weather it Together program, the local officials and residents of Annapolis are further 

educated on the effects of sea level rise and therefore are invested in participating in a 

comprehensive process to protect their community’s historic district via proactive steps. In 

addition to being a locally driven process that is focused on education and engagement, 

Annapolis has the tools to succeed because the state of Maryland recognizes the impacts and 

importance of sea level rise on its communities and provides technical and financial support. 

Plus, ULI Baltimore has played a large role in organizing the process to ensure that a 

comprehensive planning framework is utilized and that a variety of stakeholders are engaged. 

Annapolis also recognizes the effect that sea level rise will have on its local economy if the 

historic district is compromised, but the planning process of Weather it Together takes into 

account the historic significance, public sentiment, and degree of integrity as well, as ascertained 

by both practitioners and residents.  

The Weather it Together project is still underway, and therefore it is yet to be determined 

if the goals and objectives of the project will be met. While the project has secured funding from 

a variety of sources for the process so far, funding for implementing adaptation mechanisms is 

not clear from the materials published by the planning group and may serve as a barrier in the 

future. For the purposes of this research, the existence of a preemptive, multi-stakeholder 

adaptation planning process focused on the effects of sea level rise on a historic district is 

significant. Annapolis is a leader in this field of planning and the process the city is undergoing 

can serve as a model to guide the evolution of the planning process in other communities.  

One common lesson apparent from the planning processes of all three cities is the 

importance of the availability of data on local sea level rise. In turn, the dissemination of the data 

to the public and the planning community is also essential. Maryland has conducted extensive 
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research on sea level rise in the state, and produced reports such as the Maryland Climate Action 

Plan and the Maryland Sea-level Rise Projection report that are distributed to cities throughout 

the state, including Annapolis. Conversely, Virginia has not conducted a statewide assessment of 

sea level rise vulnerability. Norfolk and the Hampton Roads region have aggressively sought out 

data from academic institutions and regional planning commissions to fill the technical and 

informational voids created by the state government, while Alexandria has done so on a more 

limited basis. Federal programs and agencies can also provide data for many cities – for 

example, NOAA has mapped sea level rise scenarios for much of the coastal United States – but 

the information must still be analyzed at a regional or local level to determine the micro-level 

impacts. The lack of state-provided data not only inhibits city planners, but may also lead to 

limited education of stakeholders and decision-makers in communities in Virginia on the effects 

of sea level rise.238  

While most of the National Register historic districts in the case study cities are likely to 

be impacted by sea level rise, adaptations have been primarily implemented or proposed for the 

districts already subjected to nuisance flooding. This limited application of adaptations is 

indicative of the common practice in the United States to addresses sea level rise impacts only 

after repetitive damage or a natural disaster. It is often more cost-effective and less disruptive to 

adapt structures and districts before devastation occurs rather than implementing recovery 

programs.239 It is important that the case study cities begin adaptation planning now, as it is a 

time-intensive process. The cities can propose short-term strategies that allow for flexibility and 

modifications as new sea level rise science data becomes available or institute a long-term 

approach (which may be more cost-effective in the long run) and execute adaptations that are 
                                                
238 Weeks, “Whatever You Call It, Sea Level Rises in Virginia.” 
239 Jessica Grannis et al., “Preparing for Climate Impacts: Lessons from the Front Lines. A Synthesis Report to The 
Kresge Foundation,” Georgetown Climate Center, (Washington, D.C.: July 2014), 5. 
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projected to protect the city over several decades.240 Either way, adapting historic districts to 

accommodate the projected impacts of sea level rise will extend the cities’ unique cultural 

legacies. 

In addition, the natural and built environments of the case study cities, including the 

development density and economic valuation of the historic districts, are factors in the local 

adaptation proposal or selection processes. The case study analysis reveals that Norfolk and 

Alexandria have implemented or proposed a wide range of adaptations in the hard, soft, and non-

structural categories, while all three cities have considered adaptations in the non-structural and 

soft categories. The hard adaptations proposed in Alexandria impacts the integrity of the historic 

district primarily by altering the historic setting via elimination of the river viewshed. It is 

unclear if the sea wall in Norfolk impedes the view or utilization of the downtown historic 

district. The soft and non-structural adaptation mechanisms proposed and implemented in the 

three case study cities do not appear to compromise the integrity of the historic districts, but, in 

order to ensure appropriate adaptation of historic districts, historic preservationists must be 

included throughout the planning process. 

The analysis also demonstrates that the level of the involvement of local historic 

preservation professionals in the adaptation planning process correlates to the extent that the 

integrity of the historic district is considered when designing and selecting adaptation 

mechanisms. The comprehensive Weather it Together program is driven at the city level by 

Annapolis’ Chief of Historic Preservation and the consideration of historic assets is a top priority 

in the planning process. The adaptation planning process for Chesterfield Heights in Norfolk also 

was focused on adapting the neighborhood while maintaining the integrity of the historic district. 

                                                
240 Horowitz, “The Effects of Sea Level Rise on Historic Districts,” 374. 
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While in Alexandria, the local historic preservation communities contributed to historic research 

but were detached during the execution of the adaptation planning process. Cities’ historic 

preservation experts must be included and must join the adaptation planning process and assume 

a prominent role in advocating for historic districts that are vulnerable to sea level rise. To 

achieve this, preservation groups will need to be educated on sea level rise science, the potential 

effects on historic building materials, the specifics of climate adaptation measures, and lead the 

progression of integration. In addition, historic preservation professionals will need to consent to 

the concept that adaptations may incrementally negatively affect integrity, but without climate 

adaptations, the historic resource may cease to exist. 

Another correlation revealed in the case studies is between a successful planning process 

and the leadership of a third-party participant like an NGO, outside governmental entity, or 

university. In Norfolk, Wetlands Watch, in coordination with preservation professionals and 

students from Hampton University and Old Dominion University developed a parcel-by-parcel 

street level adaptation plan to address the flooding and sea level rise in the historic, low-to-

middle income neighborhood of Chesterfield Heights. In Annapolis, the city partnered with ULI 

to execute Weather it Together. And the adaptation plan at Jones Point Park in Alexandria was 

conducted by the NPS. In the future, if local governments do not step up to the challenge of 

creating and implementing a historic preservation planning framework inclusive of mechanisms 

to adapt to sea level rise, then the role may need to be filled by non-municipal entities who are 

motivated and can secure outside funding. In order to achieve widespread application in local 

planning processes for historic districts throughout the Chesapeake Bay region, all levels of the 

city planning and government must embrace an updated planning framework and focus on urgent 

execution, before it is too late. 
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The preceding analysis of the local-level adaptation planning processes executed for 

historic districts in three Chesapeake Bay cities reveals both successes and shortfalls in their 

current planning practices. The lessons gleaned from the cities of Norfolk, Alexandria, and 

Annapolis can serve as a guide for the evolution of local historic planning processes to protect 

National Register historic districts on estuarial shorelines from the effects of climate change. 

While the case studies do not provide a comprehensive analysis of all the planning municipalities 

in the U.S. affected by sea level rise, certain mechanisms can be extrapolated to apply to the 

practice of planning adaptations for historic districts.  
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CHAPTER 5 | URBAN PLANNING RECOMMENDATIONS 

Several conditions are identified in the case studies and in the literature review that, if 

empowered, will facilitate a comprehensive planning process inclusive of adaptation 

mechanisms appropriate for historic districts that consider sea level rise and ultimately allow for 

the continued preservation of cultural heritage. To start, preservation professionals must 

acknowledge that significance is “made, not found” and be willing to accept that adaptations, and 

therefore a level of loss of integrity, will be necessary in the face of climate change. Urban 

planners must insist upon preservationists’ involvement in the adaptation planning process. The 

preservation community, in turn, must not only engage but become an authority on the topic and 

lead the transformation of their practice. Findings and recommendations also point to the 

importance of adaptation planning at the local level and the critical need for preemptive 

adaptation strategies that operate within a framework, in order for the solutions to be more cost 

effective and to protect structures from unnecessary damage. As sea level rise intensifies, it is 

essential that the state and federal governments remove barriers to historic structure adaptations. 

The government must offer technical and financial support to localities to ease social, economic, 

and political obstacles. Timely and accurate sea level rise data must be easily accessible and 

historic districts accurately cataloged. Local citizens and decision-makers must be educated on 

the sea level rise science. This data can then be utilized in cost/benefit analyses that consider 

social and environmental factors, not just economic elements. The cultivation of the 

aforementioned conditions will assist facilitation of the evolution of the historic planning 

practice to integrate a climate adaptation framework that considers the impacts of sea level rise 

along with preservation considerations so as to produce the best possible adaptation plan for 
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historic districts. Contemporary local planning institutions must foster these conditions and adapt 

their planning process accordingly - America’s coastal heritage and historic identity depend on it.  

It is imperative that the preservation community not only engage in adaptation planning 

but also lead the evolution of their practice. To date, the historic preservation community is 

largely uninvolved in the adaptation planning process, but increasing impacts of sea-level rise are 

forcing change. However, in order for adaptation plans for historic districts to succeed, 

preservation practitioners must acknowledge that strict preservation to the highest degree can no 

longer be the ultimate goal in certain situations. The community will have to accept the difficult 

reality that tough choices will need to be made between competing economic, environmental, 

social, and preservation interests and values in exchange for the prolonged existence and 

resilience of coastal historic districts. Some preservationists have embraced the concept of 

adapting for the future, while others have remained focused on the past. While the Criteria for 

Evaluation for the National Register of Historic Places strictly defines significance and integrity 

of historic structures for procedural purposes, such definitive concepts reflect “an underlying 

assumption that culture can be treated as a static set of artifacts” within communities and 

dismisses that “there may be multiple valid arguments about the meaning of place.”241 Society 

and culture are ever‐changing, therefore valued‐centered preservation “leads, in practice, to a 

significance concept that is flexible and multivalent, instead of an older model that succeeded 

best in placing buildings and sites ‘under glass,’ segregated from society like museum 

objects.”242 If historical significance can be “made, not found,” then preservation professionals 

                                                
241 Randall Mason, “Economics and Historic Preservation: A Guide and Review of the Literature,” The Brookings 
Institution Metropolitan Policy Program, September 2005, https://www.brookings.edu/wp-
content/uploads/2016/06/20050926_preservation.pdf, 66. 
242 Ibid., 70. 
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will be able to recognize the sustained value of historic structures that must be modified (albeit in 

a conscious way) in order to survive the threat of sea level rise.  

Local stakeholders should help drive adaptation planning for historic districts. In historic 

preservation, it is a sense of belonging that motivates citizens to promote, conserve, and manage 

their local heritage sites and therefore residents are more engaged.243 These citizens, as well as 

local professionals who have the most knowledge on the historic districts, are best suited to 

encourage and drive adaptation strategies. Local historic preservation professionals and property 

owners can help determine if adaptations will affect the integrity of the architecture, setting, 

feeling, or association of a historic district. In National Register historic districts that are also 

designated as municipal historic districts, local preservation planners and commissions will need 

to update design guidelines to address implementing appropriate climate adaptations. During 

design reviews, local commissions will weigh the benefits of adaptations that deter the harmful 

effects of sea level rise on a historic structure versus the impacts on a property’s integrity and 

ultimately evaluate whether the site has more meaning for the community as a “gradual ruin or as 

a fully functioning but compromised property.”244 

Ideally, climate change adaptation planning activities are proactive and have a potential 

source of funding. Additional damage to historic structures can be avoided if communities 

anticipate and prepare for sea level rise preemptively and execute adaptations before the 

structure is compromised. In reality, most adaptations are executed post-disaster when 

destruction has already occurred.245 Irreplaceable materials, artifacts, or even entire structures 

may vanish if adaptations are not implemented prior to disasters. Unfortunately, FEMA’s Hazard 

                                                
243 Horowitz, “The Effects of Sea Level Rise on Historic Districts,” 210. 
244 Ibid., 207. 
245 Jessica Grannis et al., “Preparing for Climate Impacts: Lessons from the Front Lines. A Synthesis Report to The 
Kresge Foundation,” Georgetown Climate Center, (Washington, D.C.: July 2014), 5.  
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Mitigation Grant Program and its Increased Cost of Compliance (ICC) coverage program 

provide financial assistance for adaptations such as building elevation, but only after properties 

have been damaged by storms and only in communities that the state declares disaster areas.246 

There are pre-disaster funding programs that cover certain adaptations for structures in 

communities that participate in the NFIP and experience repetitive flooding, like the FEMA’s 

Pre-Disaster Mitigation Grant (PDM), Flood Mitigation Assistance, Repetitive Flood Claims, 

and Severe Repetitive Loss programs. Funding for neighborhood-wide adaptation projects can be 

obtained through PDM and used for projects that will reduce exposure. Funds from the PDM 

program have been utilized by municipalities in Wisconsin and North Carolina for adaptation 

projects in historic districts, but unfortunately, funding is limited to properties currently at risk of 

flood damage and structures that will be affected by sea level rise in the future are ineligible for 

financial support.247 Similarly, the Small Business Administration administers low-interest loans 

exclusively for the elevation of structures damaged by storms.248 Both the FEMA and SBA 

financial assistance programs do not provide funding to communities and property owners who 

would like to preemptively install expensive adaptations (like elevating buildings) based on 

future sea levels rather than post-disaster adaptations. The programs need to be changed so that 

proactive adaptations are eligible for financial aid as well, as mitigation and adaptation are 

proven more cost effective for society than restoration.249 They should also be expanded to 

include divisions, potentially in coordination with the NPS, that are specifically for adaptation 

                                                
246 FEMA, “Increased Cost of Compliance Coverage: Guidance for State and Local Officials,” National Flood 
Insurance Program, i.  
247 FEMA, “Pre-Disaster Mitigation Grant Program,” accessed 2 November 2016, https://www.fema.gov/pre-
disaster-mitigation-grant-program.  
248 U.S. Small Business Administration, “Loans and Grants: Types of Disaster Loans,” accessed 2 November 2016, 
https://www.sba.gov/loans-grants/see-what-sba-offers/sba-loan-programs/disaster-loans/types-disaster-loans. 
249 Multihazard Mitigation Council, “Natural Hazard Mitigation Saves: Volume 2 – Study Documentation,” 
National Institute of Building Sciences, iii.  



 
 

 97 

projects in historic districts with criteria requirements that consider both historic preservation and 

climate change. To encourage adaptations implemented by individual historical property owners, 

the NPS should authorize small-scale soft adaptations as qualified rehabilitation expenditures 

(QREs) in building renovations so that the owners, via federal Historic Tax Credits, can secure 

funding for adaptations. Fixed funding sources dedicated to preemptive adaptation projects 

available on the individual and community level will encourage planners to incorporate 

adaptation mechanisms, ensure the appropriate adaptations are executed, and reduce overall risk 

to historic districts.  

As a part of preemptive planning, there should also be a framework for the adaptive 

management of historic resources, as demonstrated by Annapolis’ procedural success with 

Weather it Together. The NPS has devised a framework for managing climate change adaptation 

strategies for cultural resources that can apply to sea level rise adaptations in historic districts. 

The framework includes the following steps: 

1. Inventory: What resources exist within areas of concern? What is their character? How 
and to whom are they significant? 

2. Vulnerability assessment: What are the threats to identified resources and to areas 
awaiting inventory? 

3. Development of adaptation options: How do we define the universe of potential 
responses? Which ones are feasible? Which ones are sustainable? How do we engage 
stakeholders to choose among them? 

4. Implementation: Ongoing action to undertake resource- and threat-appropriate responses 
or mitigate predicted losses.250 
 

The NPS needs to now utilize the framework to assess historic districts within its purview, and 

encourage local historic planning entities to also incorporate the framework. The Service should 

also provide official guidance on historic resource adaptive management, as many communities 

have been hesitant to use disaster recovery or resilience funding to alter historic structures in the 

                                                
250 National Park Service, “Climate Change: Cultural Resources Adaptation,” accessed 2 November 
2016, https://www.nps.gov/subjects/climatechange/adaptationforculturalresources.htm/index.htm.  
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absence of state or federal guidance on how to adapt historic buildings and still maintain their 

integrity. As previously mentioned, the NPS has not provided guidance for sites and districts that 

are not owned by the NPS. Local planning offices can then augment the federal guidance with 

more specific adaptation recommendations and implementation mechanisms to maintain the 

character of structures and sense of place at sites as all historic districts are unique.  

Everyone involved in adaptation planning for historic structures must have access to the 

best available data in order to make informed decisions. Identifying and acting on inundation 

risks of historic sites, selecting and designing an appropriate adaptation mechanism, and 

prioritizing adaptations among structures and districts requires accurate and defensible data on 

land elevation, floodplains, and sea level rise in addition to informed judgment. There is a wealth 

of data produced on these topics, but it is not all of equal quality, utility, or accessibility to 

communities. Planning offices must also employ professionals who can interpret such data and 

apply it to local scenarios. The federal and state governments should play a role in providing 

scientific data and manpower assistance to local municipalities.   

The available data must then be disseminated to educate decision-makers and 

stakeholders on sea level rise. In many cities, especially those not already suffering the effects of 

climate change, the public is largely unaware of the projected local impacts of sea level rise.251 

Educating the local population to the extent possible is important toward building political 

support for adaptation decisions. The historic preservation community must also take part in 

educational meetings so that they are well informed and can better identify risk to historic 

properties. 

                                                
251 Albert C. Hine et al., “Sea Level Rise in Florida: Science, Impacts, and Options,” (Florida: University Press of 
Florida, October 25, 2016), 7.  
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An informed public can participate in charrettes and other opportunities to brainstorm and 

develop adaptations that address the requirements and values of the local citizenry. It must be 

noted that educating the public is not a guarantee that they will back adaptation plans to 

accommodate sea level rise impacts to protect historic districts, especially if local funds need to 

be raised. A coastal community may be skeptical of sea level rise science or not believe that it 

will personally affect them even if information proving otherwise is dispersed. Some citizens 

may prefer to “wait and see” how sea level rise affects their coastal properties before committing 

to the expense and disruptions recommended by adaptation plans. 

Awareness and access to data will help communities execute inclusive cost-benefit 

analyses that consider social and environmental factors, not just economic impacts. Cost-benefit 

analyses that exclusively apply economic factors when exploring the benefits of adaptations will 

not encourage protection for lower-income, low-tourism historic districts. In Integrating Historic 

Property and Cultural Resource Considerations into Hazard Mitigation Planning, a report 

released by FEMA in 2005, FEMA discovered that there is a value to recognizable places and 

local landmarks for communities who experience extreme property destruction as they provide 

emotional comfort.252 This research supports the notion that quality of life factors should be 

included in a cost benefit analysis. Quantifying quality of life factors requires that social and 

environmental benefits be assigned numerical values within a measurement structure. A research 

study by the University of Florida, Contributions of Historic Preservation to the Quality of Life 

in Florida, assigned numerical values to community indicators to analyze the value of historic 

preservation in economic, social, and environmental terms.253 A similar system should be utilized 

                                                
252 FEMA, “Integrating Historic Property and Cultural Resource Considerations Into Hazard Mitigation Planning,” 
v. 
253 Timothy McLendon et al., “Contributions of Historic Preservation to the Quality of Life in Florida,” (Florida: 
University of Florida, 2006), 13.  
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if planning entities engage in analyses to evaluate the effectiveness of various adaptation 

strategies, in order to appropriately measure the costs and benefits of adaptations on 

communities. 

Climate change is presenting very real challenges to the built environment that can be 

mapped in sea level rise models and which are known by climate scientists. But there is 

a planning constraint – many conventional planning frameworks currently do not consider sea 

level rise, nor do they consider the effects that sea level rise will have on historic properties. The 

presence of the above-mentioned conditions can facilitate the evolution of local adaptation 

planning processes for historic districts so that planning is no longer a constraint. Planning 

institutions should foster, and where appropriate, codify these conditions so that they can adapt 

their planning processes accordingly to appropriately address the effects of climate change on 

historic districts and increase their resilience. 
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CHAPTER 6 | CONCLUSION 

The shoreline of the Chesapeake Bay is home to some of the earliest European 

settlements in the United States, yet these historic districts are particularly vulnerable to sea level 

rise due to a combination of compounding factors; the rate of relative sea level rise in the 

Chesapeake Bay area is four times faster than the national average rate, as the region is grappling 

with land subsidence and coastal erosion. 254 While some cities in the Chesapeake Bay area are 

beginning to plan for sea level rise, very few municipalities are considering the specific effects of 

sea level rise on historic districts.  

In order to determine the appropriate climate adaptation mechanisms for a historic 

district, the planning process should include an analysis of the vulnerability of the area to sea 

level rise and the adaptation options available based on the conditions of each historic district. 

The resilience and historic preservation planning practices of three Chesapeake Bay region cities, 

Norfolk, Virginia, Alexandria, Virginia, and Annapolis, Maryland, were examined as case 

studies. The cities are executing various forms of adaptation planning for their historic districts 

and the analysis of their processes reveals successes and gaps. The case studies are only a 

snapshot, but many of the overarching lessons from the case study cities should be considered, as 

municipalities throughout the region improve their historic planning frameworks. In addition to 

the analysis of the planning practices, a risk assessment of sea level rise was executed for the 

case study cities. While in-depth enough for the purposes of this paper, deeper risk mapping 

analyses will need to be conducted for all National Register historic districts that are vulnerable 

to sea level rise in order to serve as the basis for adaptation planning. Further research needs to 

                                                
254 Holtz et al., National Landmarks at Risk, 75 and Miller et al, “A geological perspective on sea-level rise.” 
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be conducted on the accuracy of GIS data available for historic structures. Incorrect or inaccurate 

data can have a significant effect on the mapping and analysis of risk and adaptation solutions. 

Three adaptation methods for historic districts were identified in this paper - hard, soft, 

and non-structural – all of which can protect against, incorporate, and/or accommodate climate 

change and sea level rise. These climate adaptations have the potential to prolong the existence 

of at-risk National Register historic districts and will be essential to implement in most coastal 

historic districts along the Chesapeake Bay. Yet, there are benefits and drawbacks to each type. 

The most appropriate solution for each district should be determined based on local impacts of 

sea level rise, the conditions of the historic district, and the priorities of the community.  

The conditions revealed in Chapter 5 should be cultivated in order to facilitate adaptation 

planning frameworks for historic districts that consider sea level rise. The process to implement 

such plans is already underway in localities like Annapolis as well as in Newport, Rhode 

Island.255 A historic district in Norfolk was the recipient of an adaptation plan, but the 

municipality itself has not yet updated its planning framework accordingly. In Washington, D.C., 

codification of adaptation planning is manifesting in the amendment of the District’s 

Comprehensive Plan. A new “Resilience Element” is being created and resilience policies will be 

integrated into existing citywide and area elements – and one of the citywide elements is historic 

preservation.256 This is another example of how localities can evolve their current historic 

planning practice and ensure consideration of climate change and adaptation in the planning 

process. 

                                                
255 Jeremy Young, “Changing the Tide with Disaster Planning,” Pennsylvania Historic Preservation, July 20, 2016, 
http://pahistoricpreservation.com/changing-tide-disaster-planning/. 
256 District of Columbia Office of Planning, “Resilience: Amending the DC Comprehensive Plan,” accessed 15 
November 2016, http://plandc.dc.gov/page/resilience. 
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It is imperative that planners focus on adapting historic districts to accommodate and 

protect against the effects of climate change – and importantly, include sea level rise projections 

– or else the country will lose some of its most cherished historic and cultural sites. There are 

unique considerations for implementing adaptations within historic districts that must be 

considered by planners, and therefore preservation professionals must recognize the threat of 

climate change to historic structures, ensure that appropriate climate adaptations are 

implemented to protect National Register districts, and lead the evolution of their practice. A 

preemptive adaptation plan can limit costly damage to historic structures and curb potential 

economic and social disruptions that follow destruction. Inaction may cause the loss of 

irreplaceable historic structures or diminish the integrity of historic districts, which could lead to 

the de-listing of a district from the National Register of Historic Places. In addition to 

preservationists, planners, emergency management personnel, GIS specialists, preservation 

professionals, architects, climate scientists, and engineers need to work together with local 

planning organizations to develop comprehensive plans for historic districts containing 

culturally-sensitive climate adaptation mechanisms that will make historic districts more resilient 

to sea level rise while protecting the integrity of the neighborhood. 

While adaptations can increase the longevity of many historic districts, eventually some 

historic districts will need to retreat as sea level rise will be too extensive – even the best 

accommodation and protection efforts will not suffice in certain communities in the wake of 

rising sea levels and increased storm surges. The natural coastline will make it impossible to 

build hard and soft structural defenses outside some communities. Local governments will 

continue to be burdened with providing public infrastructure in vulnerable areas as communities 

adapt.  Eventually, property owners and municipalities may reach their limit in funding costly 
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adaptation measures and the federal government also may not have the capacity or desire to foot 

the bill.257 As coastal communities reach these limits to climate change adaptation, coupled with 

increased impacts, retreat from the shore will need to be considered as it may be the best or only 

option.258 Further research will need to be performed on how to best execute retreat and maintain 

a level of integrity and documentation of historic districts.  

  The effects of sea level rise threaten the country’s connections to its coastal heritage, 

which is embodied by National Register historic districts. The increased rate and intensity of 

nuisance flooding in neighborhoods throughout the east coast serves as a warning signal to the 

even higher sea levels that are projected to manifest this century. The Chesapeake Bay region is 

already experiencing sea level rise and adaptations can take many years to implement. The 

historic preservation and planning communities must preemptively plan for the protection of 

valued historical resources alongside rising seas. Adapting historic districts to sea level rise is a 

complex and lengthy process. The time to start is now.  

                                                
257 Siders, “Managed Coastal Retreat,” 89. 
258 Union of Concerned Scientists, “Encroaching Tides,” 4.  
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