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Resilience is the capacity of  individuals, communities and systems to survive, adapt, and grow in the face 

of  stress and shocks, and even transform when conditions require it. Building resilience is about making 

people, communities and systems better prepared to withstand catastrophic events—both natural and 

manmade—and able to bounce back more quickly and emerge stronger from these shocks and stresses.

Building Resilience
Rockefeller Foundation: 100 Resilient Cities



-• In the United States we have only 5% of  the world’s population, but we’re responsible for 22% 

of  the world’s greenhouse gas emissions. 

• Transportation–cars, trucks, trains, airplanes–accounts for just 27% of  America’s greenhouse 

gas emissions, while 48% is produced by the construction and operation of  buildings. 

• More than 10% of  the entire world’s greenhouse gas emissions is produced by America’s 

buildings.

Building Resilience
New Buildings & Greenhouse Gas Emissions



-
The basic definition of  sustainability is "meeting the needs of  the present without compromising the 

ability of  future generations to meet their needs."  The practice of  sustainability reflects the intersection 

of  three areas of  concern for local governments: economy, environment, and equity - often referred to as 

the "triple bottom line" or "the three e's." 

Sustainability: Defined
National League of Cities



Building Resilience
Green Buildings are Not Sustainable Long Term

-• 70% of  the energy consumed 

over a building’s lifetime is used 

in the operation of  the building

• Even if  40% of  the materials are 

recycled, it takes approximately 

65 years for a green, energy-

efficient new office building to 

recover the energy lost in 

demolishing an existing building. 

• Most new buildings aren’t 

designed to last anywhere near 

65 years.



Building Resilience
Embodied Energy

-
• It takes energy to manufacture 

building materials, energy to 

transport them to a 

construction site, energy to 

assemble them into a building.

• All of  that energy is embodied 

in the finished structure–and if  

the structure is demolished and 

landfilled, the energy locked up 

in it is totally wasted. 



Building Resilience
Historic Preservation = Good Dollars & Cents

• By 2030 we will have demolished and replaced 82 billion 

square feet of  our current building stock - nearly 1/3 of  our 
buildings. 

• If  we didn’t recycle any of  the building materials, we’d be left 
with 5.5 billion tons of  waste - enough debris to fill almost 

2,500 NFL stadiums.

Preservation is having the good sense to hold on to things that are well 

designed, that link us with our past in a meaningful way, and that have 

plenty of  good use left in them. Historic preservation has always been the 

greenest of  the building arts… It’s all about sustainability. 

Richard Moe, President

National Trust for Historic Preservation



Building Recycling
Historic Preservation: The Ultimate Recycling

Crisfield, Maryland – Hurricane Sandy

Reuse of  existing buildings 

reduces the amount of  

demolition and construction 

waste deposited in landfills, 

lessens the unnecessary 

demand for new energy and 

other natural resources needed 

to construct a new building, 

and conserves the energy 

originally expended to create 

the structures.



Building Recycling
Historic Preservation: The Ultimate Recycling

Crisfield, Maryland – Hurricane Sandy

Reinvestment in older and 

historic communities has 

numerous environmental 

benefits. Older and historic 

communities tend to be centrally 

located, dense, walkable, and are 

often mass-transit accessible, 

qualities of  Smart Growth.



Building Recycling
Historic Preservation: The Ultimate Recycling

Crisfield, Maryland – Hurricane Sandy

Reinvestment in these communities 

preserves the energy expended in 

creating the existing infrastructure, 

such as roads, water systems and 

sewer lines.



Building Recycling
Historic Preservation: The Ultimate Recycling

Crisfield, Maryland – Hurricane Sandy

Energy Efficiency of  

Historic & Older 

Buildings

It is often assumed that older 

and historic buildings are 

"energy hogs" and that it is 

more environmentally 

friendly to demolish these 

buildings and construct new 

energy efficient buildings. 

However, recent work 

indicates otherwise.



Building Reuse
Energy Efficiency in Historic Buildings

Retrofit and Reuse of  historic buildings can and 

should be undertaken to extend building life and 

better capture the energy savings available 

through newer technologies. 



Building Reuse
Energy Efficiency in Historic Buildings: Home Energy Audits

• Energy audits were 

performed on 11 

prototypical properties in 

the Annapolis Historic 

District.

• The goal was to  

demonstrate the ability 

for historic buildings to 

increase energy efficiency 

while retaining historic 

features.



Building Reuse
Energy Efficiency in Historic Buildings

. Return on Investment (ROI) chart 

provides a listing of  improvements 

along with their typical costs, savings 

and expected payback period. 

Insulation, sealing & HVAC have the 

most immediate return.



Building Reuse
Energy Efficiency in Historic Buildings

Audits were conducted using Building Performance 

Institute (BPI) Standards and considered the following:
• The conditions in the home and the identified energy issues;

• Concerns, plans and priorities;
• The costs and benefits of  the possible solutions for the 

identified energy issues; 
• Proper staging to optimize benefits and reduce costs. 



Building Reuse
Energy Efficiency in Historic Buildings

Maintenance helps preserve the 

integrity of  historic structures. If  

existing materials are regularly 

maintained and deterioration is 

significantly reduced or prevented, 

the integrity of  materials and 

workmanship of  the building is 

protected. Proper maintenance is 

the most cost effective method of  

extending the life of  a building.



Building Resilience
Sustainability = Reuse

-The Myth: Old  wood windows lack energy 
efficiency and are not sustainable.
• Heat loss is typically through the attic, not windows

• 3 1/2 inches of  cheap fiberglass insulation in the attic has 
three times the R factor impact than so-called energy efficient 

windows  
• Repaired historic windows R factor are indistinguishable from 

new, “weatherized” windows
• 30% of  replaced windows are less than 10 years old 

• Energy savings ROI for replacement windows is 30 years.
• Energy consumed in manufacturing vinyl is 40 times more 

than in producing wood



Building Reuse
Energy Efficiency in Historic Buildings

• The original windows are a valuable 

architectural element for this property and are 

generally performing well for air tightness, 

though some repairs are needed. 

• Preserve the existing original windows 

wherever practical. Have the windows 

serviced, repaired and weather-stripped so that 

they operate properly.

• If  retained and serviced properly, the 

original wood windows will add 

substantial value to the property. 



Building Resilience: Sea Level Rise
Historical Trends in  the North Atlantic

The recession of  the northern glaciers is 

growing… the long trend is toward a 

warmer earth; the pendulum is swinging.

- Rachel Carson, scientist, ecologist and 

writer – The Sea Around Us (1952)



Sea Level Sea Level Sea Level Sea Level 
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Building Resilience
The Politics of Sea Level Rise 

Ice melts at 32 degrees. It doesn’t care if  

you are a Republican or a Democrat.
- John Englander, oceanographer and author 

of  High Tide on Main Street



Building ResilienceBuilding ResilienceBuilding ResilienceBuilding Resilience
UCS - National Landmarks at Risk

Since 2001, water has reached flood levels an average of  20 days 

or more a year in Annapolis, Maryland; Wilmington, North 

Carolina; Washington, D.C.; Atlantic City, New Jersey; Sandy 

Hook, New Jersey; and Charleston, South Carolina. Annapolis 

had the highest average number… at 34. 



Building Resilience
UCS - Encroaching Tides

In Annapolis, home to the U.S. Naval Academy, half  a foot of  

water flooded the colonial district, a National Historic Landmark, 

at high tide on Chesapeake Bay during Spring rainstorms. 



Building Resilience
Chesapeake Bay Lost Landmarks

Holland, Hooper’s and Sharp Islands –

Last structures lost (2010)



Building Resilience
Structural Flood Barriers

Thames Barrier - London 

Delta Works - The

Netherlands

MOSE (flood gates) - Venice Bollard Protection / Michael Baker

World Trade Center – New York 



Building ResilienceBuilding ResilienceBuilding ResilienceBuilding Resilience
Tokyo’s Metropolitan Area Underground Discharge Channel

Winding down a 

series of  stairs, 

you soon come 

upon a massive 

hall, resembling an 

underground 

Parthenon, or a 

scene out of  a 

science fiction film.

-- Alex Zolbert, 

CNN



Building Resilience
Top Cities Vulnerable to Climate Change

Amsterdam - #14

Tokyo, Japan #- 10 

New York City #- 3 

Ranking 130 port cities with high exposure and vulnerability to 

climate extremes finds that150 million people could be exposed 

to a 1 in 100 year coastal flood event by 2070, up from 40 million 

today. The estimated financial impact of  such an event would 

also rise to $35 trillion by 2070, up from $3 trillion today.



Building Resilience: Miami
#1 Economy at Risk

$3.51 trillion and 

4.8 million 

people at risk by 

2070



• Climate events with 
losses exceeding $1 
billion.

• Nationwide, almost 
$1.9 million homes 
worth $882 billion 
are at risk of  being 
underwater by 2100.

• In Maryland Zillow

reports 64,299 
properties 
underwater by 2100 
at a total value of  
$19.6 billion

Building Resilience
The Cost of Rising Tides



• Temperatures have 
increased 1.8°F since 1895

• 400,000 acres along the 
Eastern Shore could be 
submerged

• Over $23 billion in 
property value could be 
below sea level

• Coastal storms could cause 
damages of  $340 million

Building Resilience
Economic / Environmental Impact



-

Building Resilience: Maryland
Coast Smart Construction

“Exceptions should be based on an analysis of  the scope, 

function and importance of  the project, including historic 

and cultural preservation considerations.”



Building Resilience: Annapolis 
Flood Mitigation 

• Focus on protecting existing structures 

• Study downtown to determine the costs and benefits of  public 

decision-making in mitigating property damage

• Evaluate the need and options for protecting historic structures

• Require floodproofing to the extent feasible



Building Resilience: Annapolis 
FEMA Flood Insurance Map

• Blue shading 1% annual chance Blue shading 1% annual chance Blue shading 1% annual chance Blue shading 1% annual chance 

(100(100(100(100----year) flood year) flood year) flood year) flood 

• Orange Orange Orange Orange shading is 0.2% annual shading is 0.2% annual shading is 0.2% annual shading is 0.2% annual 

chance (500chance (500chance (500chance (500----yr) flood yr) flood yr) flood yr) flood 



Building Resilience: Annapolis
FEMA FIRM - 2100 

• Flood elevation 8.2 ft.

• 1% annual chance flood (4.5') 

plus 3.7 feet for sea level rise 

by the year 2100 



Building Resilience 
Isabel - September 19,  2003 

Eastport

Historic District Naval Academy



Building Resilience 
Changing Perspectives

• Loss of  private property

• Inability to provide services

• Tax base loss

• Unemployment



Hazard mitigation planning is the process of  determining how 

to reduce or eliminate the loss of  life and property damage 

resulting from natural and manmade hazards. 

• Organizing your efforts to develop a mitigation plan; 

• Identifying hazards and assessing losses to your community; 

• Setting mitigation priorities and goals and writing the plan;

• Implementing the mitigation plan, including project funding. 

Building Resilience

Weather It Together: Protecting Our Historic Seaport
FEMA Hazard Mitigation Planning

Weather It Together: Protecting Our Historic SeaportWeather It Together: Protecting Our Historic SeaportWeather It Together: Protecting Our Historic SeaportWeather It Together: Protecting Our Historic Seaport



Building Resilience: Weather It Together
Cultural Resource Inventory



Worksheet #3

- Name/Address of Resource

- Date of Construction

- Type of Property

- Square Footage

- Structural System

- Primary Materials

- Current Function

- Current Condition

- Owner Interest in Mitigation

Building Resilience: Weather It Together
Cultural Resource Inventory



147 Properties Surveyed

- Property Vulnerability (High, 
Med. Low)

- Loss to Structure ($)

- Loss to Contents ($)

- Loss of  Function / Use ($)

- Displacement Cost

- Total Loss for Hazard Event

- $288.5 million

Building Resilience: Weather It Together
Vulnerability Assessment



Building Resilience: Flood Mitigation
Non-Structural Mitigation Assessment



Building Resilience: Flood Protection
Private Property / Adaptation Measures

Elevating a Building

Door & Window Dams

Elevating Interior 
Perimeter Barrier

Living Shoreline



• Shared responsibility with the Naval Academy for protecting 4,500 

linear feet of  shoreline adjacent to the Academy. 

• Backflow preventers installed at each sewer connection. 

• Floodwalls, coffer dams, pumping station, temporary pumps, 

backflow preventers, flap valves and duckbill valves needed.

Building Resilience: Flood Protection
Public Property / Adaptation Measures



The tax credit is applied to 
expenses for rehabilitation 
and hazard mitigation equal 
to:
� 25% of qualified 
preservation, restoration 
and/or rehabilitation on 
residential and 
commercial properties to 
address hazard mitigation 
improvements

Building Resilience
Annapolis Historic Property Tax Credit



Community Resilience: Rebuilding After Disaster
Post-Disaster Response

Crisfield, Maryland – Hurricane Sandy



“

”
-- Francis Blackwell Mayer, 1884

(resident, artist and Founder of  the Local Improvement Association)

“Annapolis is full of  old architecture and 

if  the powers that be had but the wisdom 

to preserve them, would become a place 

of  great interest in the future.”



Building Resilience: 
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