
From%Emergency%Management%to%Building%Resilience:%A%
Workshop%for%Small%Water%Systems

www.efcnetwork.org

This%program%is%made%possible%under%a%cooperative%agreement%with%the%U.S.%EPA.%



CEU$Certificates
If$you$need$a$CEU$certificate,$you$will$need$to$confirm$the$following$on$the$roster$today$before$
you$leave:
•"Is"your"name"spelled"correctly?

•"Did"you"provide"an"email"address"UNIQUE"TO"YOU?"A"unique"email"address"is""

required"to"receive"your"certificate.

•"Did"you"mark"the"checkbox"that"you"need"a"certificate?

Within"30"days"of"the"training,"you"will"receive"an"email"with"instructions"to"print"your"certificate."Emails"

from"EFCN"may"be"blocked"or"go"to"your"Junk"mail."To"avoid"this"issue,"add"wwwhipps@syr.edu to"your"
email"Contacts"or"check"your"Junk"mail"frequently.

EFCN"will"apply"to"the"water"operator"state"licensing"agency"for"CEU"preapproval"when"applicable."You"

may"be"awarded"CEUs"by"your"agency."It"is"your"responsibility"to"confirm"with"the"agency"that"training"

meets"relevancy"criteria"established"for"your"license"type"as"some"agencies"may"not"apply"CEUs"to"your"

license"if"the"training"topic"is"not"relevant"to"your"position.

EFCN$follows$the$IACET$Standard$of$CEU$calculation.
0.1"CEU"="1"Contact"Hour"or"1"Professional"Development"Hour

Questions?$Please"contact"wwwhipps@syr.edu



About&the&Environmental&Finance&Center&Network&
(EFCN)
The$Environmental$Finance$Center$Network$(EFCN)$is$a$university:based$
organization$creating$innovative$solutions$to$the$difficult$how:to:pay$issues$of$
environmental$protection$and$improvement.$The$EFCN$works$with$the$public$and$
private$sectors$to$promote$sustainable$environmental$solutions$while$bolstering$
efforts$to$manage$costs.

The&Smart&Management&for&Small&Water&Systems&
Program
This$program$is$offered$free$of$charge$to$all$who$are$interested.$The$Program$Team$
will$conduct$activities$in$every$state,$territory,$and$the$Navajo$Nation.$All$small$
drinking$water$systems$are$eligible$to$receive$free$training$and$technical$assistance.

What&We&Offer
Individualized$technical$assistance,$workshops,$small$group$support,$webinars,$
eLearning,$online$tools$&$resources,$blogs$



The$Small$Systems$Program$Team
• Environmental,Finance,Center,at,The,University,of,North,Carolina,at,Chapel,Hill
• Southwest,Environmental,Finance,Center,at,the,University,of,New,Mexico
• Syracuse,University,Environmental,Finance,Center
• Environmental,Finance,Center,at,Wichita,State,University
• EFC,West,
• Environmental,Finance,Center,at,the,University,of,Maryland
• New,England,Environmental,Finance,Center,at,the,University,of,Southern,Maine,
• Great,Lakes,Environmental,Infrastructure,Center
• Government,Finance,Officers,Association,(GFOA),
• National,Association,of,Development,Organizations,(NADO),



Areas&of&Expertise
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WANTEDAsset%Management

Rate%Setting%and%Fiscal%Planning%

Communication%and%Decision7Making%
Strategies

Water%Loss%Control

Controlling%Energy%Costs

Accessing%Infrastructure%
Financing%Programs

Workforce%Development%

Water%Conservation%Finance%
and%Management

Collaborating%with%
Other%Water%Systems%

Resiliency%Planning

Managing%Drought



Small%Systems%Blog
Learn&more&about&water&finance&and&management&through&our&Small&Systems&Blog!&Blog&
posts&feature&lessons&learned&from&our&training&and&technical&assistance,&descriptions&of&
available&tools,&and&small&systems&“success&stories.”&

efcnetwork.org/small_systems_blog/



Agenda
9:00$– 9:30AM Introduction$to$Resiliency$

9:30$– 10:15AM Trends$in$Risks:$Threats$and$Opportunities$
for$Water$Systems

10:15$– 10:25AM BREAK

10:25$– 11:15AM Conducting$Vulnerability$Assessments$and$
Planning$Ahead

11:15$– 12:00PM

Funding$Opportunities$in$Rhode$Island
• Rhode$Island$Infrastructure$Bank$|$
Michael$Baer

• Rhode$Island$USDA$|$Joanne$Demars
12:00$– 1:00PM LUNCH

1:00$– 3:15PM The$Game$of$Floods$– Tying$it$all$together$
through$an$interactive$simulation$activity$

3:15$– 3:30PM Wrap$Up





Objectives
• What%is%resilience%and%why%is%it%important.%
• How%to%identify%threats%and%their%impacts%and%
consequences%to%water%systems.%
• How%to%use%available%tools%to%conduct%a%
vulnerability%assessment%and%begin%planning%ahead.
• How%to%access%local%resources.%



Defining Resilience
Thriving(in(an(Uncertain(Future



You$think$it$is$expensive$now…$

Multiple(options
Lower(costs

Fewest(options
Highest(costs
Including(damage(and(recovery(
costs

Fewer(options
Higher(costs

204720272017 2037



New Orleans after Katrina- 2012



Flint Michigan - 2015



Orville Dam, California - 2016





4"R’s"of"Resiliency"



Rhode Island Example- The Great Flood of 2010



Identifying Threats
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https://www3.epa.gov/climatechange/images/impacts4adaptation/WaterCycleChanges.jpg



In#the#News

“New%England%is%likely%to%
experience%significantly%greater%
warming%over%the%next%decade,%and%
beyond, than%the%rest%of%the%planet,
according%to%new%findings%by%
climate%scientists%at%the%University%
of%Massachusetts%Amherst”%

Boston%Globe%C January,%2017



Rhode&Island’s&Average&Annual&Temp&
Increasing&Steadily&Since&1970

http://statesatrisk.org/rhode-island/extreme-heat.



Rhode Island’s Shifting Summers
• Warmer&winters&
• 8&to&12&degrees

• Shorter&winters&
• one&to&two&weeks

• More&summer&days
• 20&more&
• Days&over&100&degrees

• Earlier&summers
• 3&weeks&earlier

Northeast Climate Impacts Assessment (NECIA)



More Days Over 
95 degrees



Extreme 
Precipitation 
Events 



http://www.health.ri.go
v/publications/reports/
2013EnsuringSafeWater
ForRhodeIslandsFuture.
pdf



Population*Change*as*a*Stressor

http://www.planning.ri.gov/documents/census/tp162.pdf
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Other&Types&of&Stressors
• Uncertain)political)and)economic)future
• Underfunded)infrastructure)maintenance)
• Understaffed)of)lack)of)workforce

• What)other)stressors)can)you)think)of?



Exploring Future 
Impacts



Extreme heat and declining air quality pose
serious health concerns



Mosquitos and Ticks on the Rise

Rhode&Island&TickEncounter Risk&Map,&1994:2014



Photo%by%Gregory%Rec/Staff%Photographer

Changing Agriculture and Fisheries



Potential current flooding as a result of rising
sea level- Providence

NOAA Sea Level Rise Viewer





Impacts to 
Critical 
Infrastructure 
with Loss of 
Water systems

http://www.inh2o.org/wp.content/uploads/OCIA.Water.and.Wastewater.Treatment.Systems.Sector.Resilience.Report.pdf



Safe%and%SuRe Approach

(Butler,)D.,)Ward,)S.)et.)al.,)March)2016)
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Impacts(on(Critical(Infrastructure(

Consequences)

Property)Damage Loss)of)Earnings Injury Disease

Service)Impact

Water)Supply)Interruption Drain)blockage Pollution

System)Failure

Change)in)demand Contamination Pump)Failure Power)System)Failure

Threats

Climate)Change Population)Change Political/Economic)Change

(Butler,)D.,)Ward,)S.)et.)al.,)March)2016)



Assessing 
Vulnerabilities



Vulnerability Self-Assessment Tool
• VSAT%web)tool
• Identify%the%highest%
risks%to%mission)critical%
operations
• Finds%most%cost)
effective%measures%to%
reduce%those%risks

https://vsat.epa.gov/vsat/



Risk%=%Threat%x%Vulnerability%x%Consequence
• Threat'='any'event'that'could'impair'utility'

• Natural'disasters,'cyber8attacks,'vandalism,'
power'outage,'etc.

• Vulnerability'='likelihood'of'damage'if'a'
specific'threat'occurs
• Consequences'='adverse'impacts'that'result'
when'a'threat'causes'damage'to'a'utility'
asset
• Economic'costs,'equipment'damage,'injuries,'
fatalities,'etc.'

• Countermeasures='systems'or'practices'that'
reduce'the'risk'from'threat'to'utility'assets
• Security'measures,'resilient'equipment,'
emergency'response'plans

If'a'1008year'flood'
occurred,'what'is'the'
likelihood'that'it'would'
impair'your'utility’s'
treatment'or'
distribution'operations?https://vsat.epa.gov/vsat/



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://www.epa.gov/crwu/build=resilience=your=utility https://youtu.be/fa0oK_jE8Zw


