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Resilience is the ability to 
respond and recover from 
disasters and includes 
those inherent conditions 
that allow the system to 
absorb impacts and cope 
with an event, as well as 
post-event planning to re-
organize, change, and 
learn in response of a 
threat.

What is resiliency?



Sometimes we don’t know we’re 
not resilient



How, if and where do we rebuild?



Proactive Resiliency Planning 
vs. Reactive Disaster Response



Waiting is Costly

Katrina Oroville Dam Flint UCLA

Presenter
Presentation Notes
Mitigation and planning saves: Especially when it comes to floodingCost benefit analysis suggest that investing in mitigation strategies will actually save you money in the long runhttp://mashable.com/2015/09/27/failing-infrastructure-endangers-drinking-water-systems-across-the-u-s/#n2ywRpuEkEqBAs the Army Corps eventually conceded, they were breached because of flawed engineering and collapsed because they were junk. Sheet piling — metal planks driven into the ground to reinforce levees and flood walls — didn’t run deep enough. Corps geologists botched tests that should have determined soil stability below the levees. The Corps and local levee boards that maintain flood barriers pinched pennies, and suddenly Katrina became the nation’s first $200 billion disaster.



Resiliency Considerations

Community resiliency can include:
• Municipal financial health
• Community financial health

• Is your portfolio diversified? Consider:
• community demographics
• Commerce
• relation to neighboring communities

• Environment:
• water supply, 
• impacts from storms, 
• drought,
• social, cultural, and economic changes

• Adaptation to {Climate} Change
• Social, cultural, and economic changes





We are Multi-layered

Presenter
Presentation Notes
http://www.maritime-executive.com/article/report-city-resilience-to-climate-change



Impacts to Critical Infrastructure
LOSS OF WATER SERVICES LOSS OF WASTEWATER SERVICES

https://www.massport.com/media/266269/Report_Sector-Resilience-Report-Water-and-Wastewater.pdf

Presenter
Presentation Notes
Risks posed by systemic underinvestment in water infrastructure are being intensified by increasing vulnerability to extreme-weather events, cybersecurity challenges, and other threats.  Because utilities also must address issues related to budget, aging infrastructure and other concerns, adaptation options that can address some or all of these vulnerability issues, are preferable. 



How can you become resilient?



Planning for Resiliency
 Comprehensive Plans
 Zoning
 Asset Management Planning

 Capital Improvement Planning
 Land-Use Planning



4 Rs of 
Resiliency

Redundancy
Robust
Resources
Rapid Response



Steps toward Resiliency



The Hard Sell

Multiple options
Lower costs

Fewest options
Highest costs
Including damage and recovery 
costs

Fewer options
Higher costs

204820282018 2038



But, why bother?



Community Experience Snapshots

Presenter
Presentation Notes
http://ian.umces.edu/blog/2014/08/26/climate-change-and-resilience-create-new-challenges-in-tracking-ecosystem-health-status/Otter Creek VermontRutland- Irene- experienced extreme flash flooding and damage. Middlebury- Even though they are downstream where you would expect it to be higher waters, a lot less because there was an enormous wetland that retained the water. 



Venice Italy: Today



Annapolis, MD
50 tidal flooding events 
per year, when there 
used to none at all.

The US Naval Academy 
is building a wall.



2011: Lourdes Hospital, Binghamton



Ideas for 
Implementing 
Resilience Strategies

Presenter
Presentation Notes
Implementing adaptation strategies that provide multiple benefits can be integrated into current asset management, permit compliance, emergency response planning, capacity development and other decision-making processes at utilities.Climate change adaptation strategies may provide benefits such as more sustainable and efficient operations, cost savings, maintenance of adequate water supply and quality and the reduction of greenhouse gas emissions.  Have you already seen impacts from these climate events at our utility/community?What have you done to address these impacts? What else could be done?Do any of these adaptation options seem like an appropriate fit for your system and community? What other adaptation options can you think of that would reduce impacts from direct infrastructure damage from this event?



Significant Risks to Consider

Aging Infrastructure

Infiltration and Inflow (I/I) 
Issues

Changing Regulations

Population Growth/ 
Development

Structural Concerns – Site 
flooding



Flooding Impacts
• Regional interconnections 
• Alternative power supplies
• Monitor and inspect 

infrastructure
• Elevate or flood-proof assets 
• Join a mutual aid network

Changes in Seasonal 
Precipitation

• Incorporate predictions of 
snowpack and runoff 
changes into models

• Drought contingency plans 
• Diversify water supplies
• Increase storage capacity

Presenter
Presentation Notes
Establish regional interconnections so that you have an alternate supply of water in the event of infrastructure damage and service interruptionEstablish alternative power supplies to support operations in the event of power lossMonitor and inspect the integrity of existing infrastructureElevate or flood-proof assets using barriers (examples include berms, dikes and retractable gates)Join a mutual aid network, such as WARN (Water and Wastewater Agency Response Network)



Increased Runoff
• Green infrastructure 
• Watershed management
• Monitor runoff, vegetation and 

land use changes

Stressed Sewer Systems
• Reduce infiltration and inflow 

by managing assets
• Increase capacity of 

wastewater treatment facilities

Presenter
Presentation Notes
Implement green infrastructure to capture stormwaterConsider transitioning to distributed systemsInvest in watershed managementModel potential stormwater flows to understand probable impacts to your service areaMonitor runoff, vegetation and land use changes and incorporate data into modelshttp://www.werf.org/i/c/Decentralizedproject/When_to_Consider_Dis.aspx



Community and Economic Impacts

• Discuss options with 
local businesses

• Communicate activities 
and plans to customers

• Raise rates in an 
affordable and 
responsible way 

Presenter
Presentation Notes
Manage Customer expectations- educate communities to be self-sufficient for at least 72 hrsThere are a lot of challenges, A Difficult Starting Point. Too many systems are old, fragile, and have served well beyond their planned life spans. Restoring the long-term viability of these systems will be difficult—just to meet typical demands.Support for Water as a Public Good. Water services are generally operated on a basis that does not account for the full life-cycle costs of systems. A public good requires public investment. Backing Solutions with Decisions. widespread improvement in resilience can only be achieved by adoption and funding of these potential improvements by decision-makers. Partnership and Champions. The Federal Government involvement with services that are primarily delivered at the local level is understandably constrained. The Federal Government’s role in the Water Sector is primarily focused on water quality (EPA) and emergency response and recovery (FEMA). Resilience has not been substantially integrated into the actions of Federal agencies and resilient outcomes are not typically part of Federal programs and resources. the Water Sector does not have a cabinet-level department leading to uncertainty, leadership challenges, information-sharing complications, and an overtaxing of Water Sector response resources—all of which can impede water service recovery during disasters. In contrast, the Energy Sector has a dedicated ESF. A huge impact is slide lists potential community and economic impacts which may result from increased flooding Many local, regional and national agencies are also taking action to prepare for extreme weather events and changing weather patternsIt is important to engage stakeholders from outside the water sector to develop a holistic approach to adaptation planning. Consider opportunities for future collaboration with community partners such as State and Federal government agencies, public safety commissions, regional planning commissions and other entities Service disruptions can cause customers to lose confidence in their utility’s ability to provide clean and safe water to customers. Residents become upset and local businesses suffer and may lose revenue if they lack reliable access to water or sewer servicesCollaborate with other community partners to develop more sustainable community and regional plans Discuss adaptation options with residents and local businesses- water utilities can’t stay invisible anymore and we all need to become marketersWork with local government to communicate adaptation activities and plans to customersHave we seen any of these impacts in our community?Is public confidence in our utility compromised due to service interruptions brought on by increased flooding?What can we do about it? Which members of our community should we consult with to find out more about these impacts? 



Vulnerability  
Assessment



5th summer  
drought

5th year of  
60 days over
90 degrees

5th winter with  
no snow

3rd year of  
severe winter  

flooding

Built  
Environment

Utilities/  
Communication

Transportation Your assets
Natural  

Environment
Social  

Environment
Economy

Scenarios
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Social
Environment



Economy



Cultural?
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5th summer  
of drought

5th winter  
with no snow

What does your community look
like  under various futures?



5th summer  
of drought

5th winter  
with no snow

Natural  
Environment

Lake temperatures 
up  10 
degrees  Trout
dying

Pest infestations 
due  to warmer
weather

Economic Recreational 
businesses  
losing money

Ski resorts
remain  closed
Summer tourist  

season lasts
longer



Paying for Resiliency



You can’t (necessarily) buy 
resiliency
But, you can become resilient by investing in 
things that will make you so.
• Infrastructure upgrades
• Community planning
• Building capacity
• Economic development



And you can do that through…

• Looking at local funds to get some initial 
work done

• Apply to Regional Economic Development 
Council CFA funding programs such as:
• Climate Smart Communities
• DEC Engineering planning grants
• NYSERDA
• DOS

And, we’ll discuss more of this in the next session!



Thank you for participating in today’s session! 

www.efc.syr.edu

Khris Dodson
kadodson@syr.edu

315-443-8818

Mary Austerman
mp357@cornell.edu

315-331-8415
www.nyseagrant.org/ccd
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