
Resiliency in an 
Uncertain Future



THE HARD SELL 

Planning and investing in a 
distant future



Multiple options

Lower costs

Fewer options

Higher costs

Fewest options

Highest costs
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The story of the 
Oroville Dam



Oroville Dam constructed as the 
tallest dam in the country in 1968



Total capacity is 3,500,000 acre 
feet





In	2005,	Friends	of	the	River,	Sierra	Club	and	the	
South	Yuba	River	Ci;zen’s	League	charged	that	the	
emergency	spillway	at	the	Oroville	Dam	wasn’t	

properly	built	and	posed	serious	risks.

The	state	of	California	denied	their	claims	as	
overblown	and	unfounded.

In	2000	concern	was	growing	about	the	dam	and	its	
capacity	to	respond	to	a	significant	rain	year.	

They	sued.

The	state	won.
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100,000 cubic feet/second



But the rain kept coming













San Jose















California awards $275 million 
contract to repair Oroville Dam 

spillway 



Not really













4 R’s of Resiliency 



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



Impacts and 
Extreme Weather



How concerned are you that future extreme weather events

will negatively impact your community water provider’s 
ability to provide safe, healthy drinking water?

How concerned are you that future extreme weather events 
will negatively impact your community water providers ability 

to provide safe, healthy drinking water?
Water Research Foundation, 2014



Climate change will have a significant impact on extreme 

weather events, causing changes in the severity of droughts, 

hurricanes, rainstorms, and heat waves. 

Climate change will have a significant impact on extreme 
weather events, causing changes in the severity of droughts, 

hurricanes, rainstorms, and heat waves



When planning for the future, how much attention do you 
think your water utility should give the following issues?

Climate Change Extreme Weather Events



Should your community water utility play a role in helping 
the community prepare for climate impacts?

Yes

No

Water Research Foundation 2014



New York State Energy Research and Development Authority 

 
No. 11-18 

Responding to Climate Change 
in New York State 
TTechnical Reportechnical Report 



2014 ClimAID Report



More HEAT

Less COLD

More PRECIPITATION
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2% - 13% Increase in 
precipitation: 

mostly in winter



Drier Summers/Fall





Some Impacts



Longer growing season

= higher water demand



Increased stream flows: late winter/
early spring



Impact on InfrastructureImpact on infrastructure



Warmer 
lakes and 

rivers

Algae blooms

Stressed species

Greater pathogen 
survivability



Reduced snow fall



55

Few eastern ski resorts 
will be economically 

viable beyond the next 
century



Heat stress

Cardiovascular failure

Air quality/asthma

Water-borne diseases

Vector-borne diseases

Higher 
temperatures



Impacts on Ecosystems / Wildlife

Emerald Ash Borer



Impacts on Ecosystems / Wildlife



59

Warming Adirondack lakes threaten trout survival



Impacts on 
local 

economies



Jefferson

Oswego
Wayne

Genesee
Niagara

Chautauqua

} Job dependence on climate 
vulnerable sectors:

Farming, timber, tourism
Source: University of Michigan



Impact on Agriculture

Reduced milk 
production

Increased weed 
growth



Reduced fruit quality



Summer blackout/brownouts



Resilient?



Adaptation Planning



Adaptation Planning Process Steps

https://www.epa.gov/sites/production/files/2015-04/documents/
updated_adaptation_strategies_guide_for_water_utilities.pdf



Adaptation Options



Flooding Impacts

• Regional interconnections  

• Alternative power 
supplies 

• Monitor and inspect 
infrastructure 

• Elevate or flood-proof 
assets  

• Join a mutual aid network



Changes in Seasonal Runoff

• Monitor  

• Incorporate predictions of 
snowpack and runoff 
changes into models 

• Update drought contingency 
plans  

• Diversify water supplies 
• Increase storage capacity 
• Establish regional 

interconnections 



Increased Runoff

• Green infrastructure  

• Distributed systems 

• Invest in watershed 
management 

• Model potential 
stormwater impacts to 
your service area 

• Monitor runoff, 
vegetation and land use 
changes



Stressed Sewer Systems

• Green infrastructure  

• Acquire and manage existing  
ecosystems 

• Reduce infiltration and inflow by 
managing assets 

• Increase capacity or capabilities of 
wastewater treatment system and 
facilities 

• Model potential stormwater 
impacts to your service area



Community and Economic Impacts

• Collaborate	Discuss	
adaptation	options	with	
local	businesses	
• Communicate	adaptation	
activities	and	plans	to	
customers	
• Become	marketers		
• Raise	rates	in	an	
affordable	and	
responsible	way	



Tools & Resources



Adaptation Strategies Guide for 
Water Utilities

https://www.epa.gov/sites/production/files/2015-04/documents/
updated_adaptation_strategies_guide_for_water_utilities.pdf



Climate Change Workshop Planner

https://workshopplanner.epa.gov/eewp/
https://www.epa.gov/crwu/plan-climate-change-
your-utility



Climate Resilience Evaluation and 
Awareness Tool (CREAT)
• Risk	assessment	tool	
• Helps	utilities	in	adapting	
to	extreme	weather	
events	through	a	better	
understanding	of	current	
and	future	climate	
conditions.	https://
youtu.be/fa0oK_jE8Zw

https://www.epa.gov/crwu/build-resilience-your-
utility



Adaptation Case Studies

https://epa.maps.arcgis.com/apps/MapSeries/index.html?
appid=bfe6b44929a8417b86aa7fd81d6857be

New	Hampshire	example-	https://www.des.nh.gov/organization/divisions/water/dwgb/
documents/wd-14-02.pdf



Asset Management Resources

https://www.epa.gov/sites/production/files/
2015-04/documents/epa816k03002.pdf

https://www.epa.gov/sites/production/files/2016-04/
documents/am_tools_guide_may_2014.pdf



Information Sharing to Support 
Resilience 
Water/Wastewater	Agency	
Response	Network	(WARN)

Water	Information	Sharing	and	
Analysis	Center	(WaterISAC)

https://www.awwa.org/resources-tools/water-knowledge/emergency-preparedness/water-
wastewater-agency-response-network.aspx

https://www.waterisac.org/



Vulnerability 
Assessment



What futures threaten your community?

What assets are resilient?

What assets are vulnerable?

What assets are critical?

What happens to your community if they fail?

What stakeholders can help you reduce risk?



More HEAT
Less COLD

More PRECIPITATION

Impact your community?

How Do



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

Natural 
Environment

Social 
Environment

Economy

Your assets

Climate Scenarios



Built Environment



Utilities



Transportation



Natural Environment



Social Environment



Economy



Cultural?



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



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

Natural 
Environment

Social 
Environment

Economy

Your assets

Climate Scenarios


