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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

mailto:wwwhipps@syr.edu
mailto: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

Asset Management

Rate Setting and Fiscal Planning 

Communication and Decision-Making 
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

8:30AM – 9:00AM Registration

9:00AM – 9:15AM Welcome and Introductions

9:15AM – 10:00AM Trends in Hazards, Risks and Stressors

10:00AM – 10:50AM Planning Ahead for Impacts on Critical Infrastructure

10:50AM – 11:00AM BREAK

11:00AM – 12:00AM Emergency Water Supply & Demand Interactive Exercise

12:00PM – 1:00PM LUNCH

1:00PM – 2:35PM
Local Resources and Tools
• Kansas Hazard Communication Requirements 

2:35PM – 2:45PM BREAK

2:45PM – 3:45PM 
Resources and Tools Continued
• Mutual Aide Agreements 
• State Revolving Funds & Other Resources 

3:45PM – 4:00PM Wrap Up



Objectives

• How to identify threats to small water systems and 
their impacts and consequences.

• How to prepare for and respond to 
emergencies and begin planning ahead.

• How to access local resources. 



Planning For Impact
The Hard Sell



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 



Identify Threats
STEP ONE



Kansas Water

• 989 public water supply 
systems in Kansas (2017)

• 871 community, 

• 41 non-transient non-
community,

• 77 transient non-
community systems

• 85% of water 
Irrigation

• 10% municipal use 





Hazard

Acute

Short-term 
damage

Stressor

Chronic

Slowly 
weakens 



https://www3.epa.gov/climatechange/images/impacts-adaptation/WaterCycleChanges.jpg



Kansas, Historically Moderate



More Days Over 
95 degrees





Moderate Increase in Precipitation 



Increase in Extreme Precipitation Events 

Flooded streets near Pawnee and Meridian in 
2015. Fernando Salazar File photo



Increase in Droughts



Tornadoes

• Unpredictable Future
• Less data on tornadoes

• Less understood physics
• Warmer, moist climate 

would lead to more 
instability but also less 
wind sheer

• Models aren’t local 
enough

• Could shift the timing of 
the regions most likely 
to be hit. 



A Note on Model Predictions



Population Change as a Stressor

http://www.cedbr.org/population-projections-2



Other Types of Stressors

• Uncertain political and economic future

• Underfunded infrastructure maintenance 

• Understaffed of lack of workforce

• What else?



Kansas, What We Know 

• Temperatures are rising 
• Warmer winters 

• Shorter winters 

• More summer days

• Earlier summers

• Precipitation patterns are changing
• More extreme events

• Drought and Flooding



Assess 
Vulnerabilities
STEP TWO



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



How concerned are you that future extreme weather events 
will negatively impact your community water provider’s 
ability to provide safe, healthy drinking water?

Effective Communication about Climate Change to Water Utility Stakeholders. Water Research Foundation 2014.



How large of a leadership role should your community 
water utility play in helping your community prepare for 
the impacts of climate change?

Effective Communication about Climate Change to Water Utility Stakeholders. Water Research Foundation 2014.

92% of Americans want their water utility to be 
a leader in preparing the community for the 
impacts of climate change



Example of 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)



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, cyber-attacks, 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 100-year 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

https://youtu.be/fa0oK_jE8Zw


Developing Plans
STEP THREE



Water Conservation Plan 







Emergency Response Plan 
Guidance

• Vulnerability 
Assessment

• Assets

• Physical Protection 
System

• Emergency Water 
Requirements

• Communications

• Personnel Safety

http://www.kdheks.gov/water/download/Emergency_Response_Planning_Guidance_01_11_2005.pdf



Stages of Service Recovery

First

• Survival condition

• Potable water in extremely minimum quantities

Second

• Attained within two days

• Potable water for general sanitation

Third

• Near normal levels for drinking, cooking, and sanitation

• Fire protection

Fourth

• Nearly normal service

• Partial service to industrial, commercial, and agriculture



Example Strategy 



Prepare, Plan, and Recover from A 
Tornado – Check List

• Planning

• Coordination

• Customer 
Communication

• Facility and Service Area

• Personnel

• Power Energy and Fuel

• Contacts

• Resources



Drought Recovery and Response

• Staffing, Response 
Plans, Funding 
Considerations

• Water Supply and 
Demand Management

• Communication and 
Partnerships

• Case Studies and 
Videos









Additional 
Resources for 
Planning



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



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/



Interactive Exercise



Visit the EFCN Website –
www.efcnetwork.org
for more information on upcoming events, funding, and resources. 



Upcoming Events Calendar
Select “Upcoming Events” under the Workshops & Webinars Tab. 





Funding Tables By State
Select “Funding Sources by State” under the Resources Tab.



Click on an individual 

state to view funding 

table.



Request Technical Assistance
Select “Request Assistance” under the Assistance Tab off the EFCN homepage to 
access and submit the TA request form electronically.



Rates Dashboards
Select “Map of Water and Wastewater Rates Dashboards” under the 
Resources Tab, and click on any state in blue to view its dashboard.



E-Learning Modules
Select “E-Learning Modules” under the Resources Tab 

off the EFCN homepage.



Resource Library
Select “Resource Library” under the Resources Tab off the 
EFCN homepage.



Resource Library Continued…
Click on a what your system needs help with to reveal tools and 
publications related to that topic.



This project has been funded wholly or in part by the United States Environmental Protection 
Agency under assistance agreement A18-0408-001 to the University of North Carolina at 
Chapel Hill. The contents of this document do not necessarily reflect the views and policies of 
the Environmental Protection Agency, nor does the EPA endorse trade names or recommend 
the use of commercial products mentioned in this document.



Thank you for participating today. 
We hope to see you at a future workshop! 

www.efcnetwork.org




