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Presenter
Presentation Notes
Thank you for joining us today. My name is Laura Dubin from the U.S. Environmental Protection Agency and I want to welcome everyone to this webinar from the Climate Ready Water Utilities, or CRWU initiative and the Water Utility Climate Alliance, or WUCA. Today we’re going to speak about how drinking water, wastewater, and stormwater utilities can use scenario planning to support decision making related to climate change.  In our presentation, we have a number of different speakers that will describe their experiences with using scenario planning at their utilities



Housekeeping 
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• Mute/un-mute 
• Question & Answer sessions 
• Technical difficulties – dial *0 
 

Presenter
Presentation Notes
Before we get started, I’d like to quickly address a few housekeeping items. First, just a quick note to remind you that everyone is muted as a courtesy to others on the webinar. Throughout the presentation, if you have questions, please type your questions in the chat box. We can take a few questions as we go through the presentation and will do our best to address them at breaks or during the Q and A session. If you have any technical difficulties during the webinar, please dial *0 for operator assistance. Lastly, please note that you can increase the size of the presentation on your screen by clicking the “Full Screen” button in the top right corner of the presentation box.



Climate Ready Water 
Utilities (CRWU) 

CRWU Mission Statement 
 

    To provide the water sector (drinking water, wastewater, 
and stormwater utilities) with the practical tools, 

training, and technical assistance needed to adapt to 
climate change by promoting a clear understanding of 

climate science and adaptation options. 

 

3 

Presenter
Presentation Notes
For those of you not familiar with the CRWU initiative, our mission is to provide the water sector with the practical tools and technical assistance needed to adapt to climate change by promoting a clear understanding of climate science and adaptation options.  Now I will ask Keely Brooks from the Southern Nevada Water Authority to provide an overview of the Water Utility Climate Alliance or WUCA.



www.wucaonline.org 
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White Papers (2009-2010) 

http://www.wucaonline.org/html/actions_publications.html 

Options for Improving Climate Modeling to 
Assist Water Utility Planning for Climate 

Change 
 

 

Decision Support Planning Methods: 
Incorporating Climate Change 

Uncertainties into Water Planning 2 



CRWU and WUCA 
Webinar Series 

Topic Date 

Scenario Planning to Support Decision 
Making Today 

Robust Planning to Support Decision 
Making December 4, 2013 

Bottom-up Threshold Analysis to 
Support Decision Making March 19, 2014 

Communicating Climate Change Spring 2014 

Financing Adaptation  Spring 2014 
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• Additional topics and dates under consideration 
• Visit http://www.epa.gov/climatereadyutilities 

for updates and archived presentations 

Presenter
Presentation Notes
This webinar is part of a series of webinars being conducted through a partnership effort with WUCA. This series will cover various topics focusing on tools and resources to help the water sector adapt to climate change impacts and will continue through the spring of 2014. Our next webinar is on December 4th and will focus on Robust Decision Making. For updates, links to registration, and links to archived presentations, please see the CRWU website, at www.epa.gov/climatereadyutilities.



Overview 

• Background on Scenario Planning 
Ralph Marra, Southwest Water Resources 

Consulting, LLC 
• Utility Case Study 

Wally Wilson, Tucson Water 
• Utility Case Study 

Marc Waage and Laurna Kaatz Denver Water 
• Wrap up and Q & A 
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Presenter
Presentation Notes
Before we begin, let me give you a quick overview of today’s presentation. First, Ralph Marra from Southwest Water Resources Consulting, LLC will provide background information on scenario planning and how it can be used by utilities. Wally Wilson from Tucson Water and Marc Waage from Denver Water will then present their experiences using scenario planning to address climate change impacts at their utilities. Following our utility case studies we’ll wrap up and have a final Q&A session. 



Background on Scenario Planning 

 
Ralph Marra, Southwest Water Resources Consulting LLC  

 



Scenario Planning   
Where it Applies & What it Can Do 

 Applies to dynamic planning environments where 
uncertainty is high 

 Provides a “strategic” framework to address 
critical planning issues   

 Identifies & prioritizes key planning uncertainties 

 Assists in developing a “consensus” vision of 
emerging challenges & opportunities        

 Enhances an organization’s flexibility and  
preparedness for whatever happens      

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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Presenter
Presentation Notes
Setting the stageBut Scenario Planning is not for everything…or everyone. It’s a facilitated, deliberative process where participants need to engage.Upper level managers within an organization must support the process for it to be successful. Staff will often follow their lead/example. The method is all about talking and listening to each other. It’s about disagreeing and agreeing and formulating.  If talking and listening isn’t possible among the participants, then you’re wasting your time. Do something else.Scenario Planning is difficult to apply in organizations where they are dominated by the views of one or a few, where information is tightly controlled and there are held secrets or barriers to information flow, and/or where staff is afraid to talk.Scenario Planning can thrive in environments where people feel free to speak their minds, where they can brainstorm…and where they can work with others.



Scenarios and Uncertainty 
A Range of Applications 

More 
 Decision 

Based 

More 
Exploratory 

Oriented       

Aligning 
 Internal/External 

Stakeholders 

   Strategic    
Decision 
Making 

Increasing 
Risk 

Awareness 

General  
System 

   Learning    

Source: Modified from Global Business Network 
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Presenter
Presentation Notes
Scenarios can have a range of applications—from the more exploratory oriented toward the more decision based. Scenario Planning usually touches on all the things noted above but the emphasis might be more to the left or right depending on the need.Multi-Stakeholder processes involving multiple organizations and/or participants with conflicting agendas tend to emphasize those things more to the right and center. The goal may be to get various stakeholders more or less on the same page or at least talking to each other in a common endeavor. Scenario Planning could be a step in a longer term process or “conversation” which can eventually lead to decisions and concerted actions down the road. Water utilities tend to focus more on making decisions given the utilitarian nature of these organizations. Hence, they often focus more on applications on the center and left of the continuum.  These types of organizations focus more on practical results that will enable them to do things…to do them better. 



Source: Modified from Global Business Network 

Traditional Predictive Planning 
The Past is the Key to the Future 

 

            
Now Extrapolates the  

 Future…  
  

…From What We  
Currently Know  

+X% -X% 

 MOST  
LIKELY 

  

Planning Horizon 
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Presenter
Presentation Notes
In traditional predictive planning, the common goal is often to prepare for the forecasted or most likely future—essentially on the most likely  future or something close to it. The forecast is most often based on an extrapolation of trends as seen in the recent past. The future is most often seen as an extension of the past and assumes the future will look a lot like the past.This approach is most appropriate when there is less uncertainty in the planning environment. For this reason, the predicted future has a very high probability of occurring because the planning environment is more stable.The danger lies when this approach is applied in highly uncertain planning environments—in environments where calculated probabilities (based on the statistics of the past) have less meaning but they are used anyway. Predictions in such environments will be wrong. It is a matter of whether they are off by a little or a lot. If it’s the latter, then serious problems can result.Often times, the middle, in between the +%/-%,  is often seen as being less risky but that can be a dangerous illusion in unstable planning environments. The middle may not be less risky or more likely but people often times think that it is and therein lies the danger.Scenario Planning seeks to cut through such perceptual biases.



Scenario Planning 
Explores a Broader Range of Future Possibility 

Source: Modified from Global Business Network 

Now  Envisions Multiple  
Possible Futures…  

  

 …From What We  
 Don’t Know 

UNCERTAINTIES  
Can Refract Recent Trends 
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Presenter
Presentation Notes
Scenario Planning recognizes that uncertainties in the planning environment can change the future direction of past trends—that the future can be different from the past. But no one knows which way things can go. This makes it necessary for planning to become more strategic…more contingent…more multi-dimensional.Because of the uncertainty in the planning environment,  there is a shift in perspective from the more narrow “probabilistic” to the broader “possibilistic”. It becomes necessary to explore and prepare for a wider range of future possibility.Because the future cannot be predicted with any certainty, the planning environment is viewed in terms of multiple possible futures as opposed to only the one that is most likely.



A 

B 

C 

D 

Defining the Range of Future Possibility 
Developing the End-Member Futures 

Now 

Source: Modified from Denver Water/Tucson Water Copyright © 2012 Southwest Water Resources Consulting, LLC 

Future 
Decision Points 

Longer-Term 
Contingent/Adaptive 

Actions 

Near-Term 
Robust/ 

Low-Regret 
Actions 

Planning Horizon 
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Presenter
Presentation Notes
This is the Cone of Uncertainty and it is a common Scenario Planning prop. There is less uncertainty in the near term and so the cone is narrower.  However, it widens as one looks out in time toward the longer term because uncertainty (unpredictability) increases. Scenarios in this process are often seen as possible end member futures on the planning horizon which define the range of future possibility at a time many years out. It helps to define the ballpark within which whatever will happen happens. What may actually happen in the future could look like one of these extreme end members but it will more likely be a mixture of characteristics of these end-member futures. In other words, what actually happens may fall somewhere in between these end members but it may also be colored more by one or two than the others.The challenge is to be prepared for the full range of future possibility since “we” only have limited ability to control what will happen in the future. The challenge is to be flexibly prepared for whatever lies ahead. Scenario Planning, then, is primarily an adaptive planning approach. It’s not about picking a most likely, a preferred or a desired future. It’s about being ready for what will happen in the future by being prepared for multiple possible end-member futures. By preparing for the end member extremes, one also prepares for whatever might happen in between.



“Prediction is 
difficult, especially 
about the future.” 

 

                      --Yogi Berra  

Source: Central Arizona Project 
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Presenter
Presentation Notes
It all really comes down to this…and why Scenario Planning can be appropriate under the right conditions. 



Copyright © 2012 Southwest Water Resources Consulting, LLC 

Scenario Planning is not about 
PREDICTING or FORECASTING what 

will happen in the Future 

It’s about BEING PREPARED  
for whatever happens  

in the Future 
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Presenter
Presentation Notes
Key walk away message.



Scenario Planning is Not New 
in the Water World 

 U.S. Bureau of Reclamation recently used it to 
assess  supply & demand implications of climate 
change  in the Colorado River Watershed 

 

 Denver Water explored the potential  implications 
of climate change within its Service Area 

 

 Tucson Water applied it to address system and 
resource uncertainties in its planning process  
 

 And there are others…  

Copyright © 2013 Southwest Water Resources Consulting, LLC 
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An Example of a Scenario Planning Process 
 A Nine-Step Program 

Frame the 
Strategic 

Question / Issue 

1 
What are its 

driving forces? 
2 3     Rank the 

driving forces 

    Identify the  
most critical 
uncertainties 

4    Create the 
scenario / future 

matrix 

5     Develop the  
scenario 

narratives 

6 

    Explore the 
implications of 

each future   

7 
     Create a path  
of actions that  
addresses the 

emerging needs 
of each future 

8 

    Identify actions 
common to 

multiple futures  

9 

Copyright © 2013 Southwest Water Resources Consulting, LLC 
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Presenter
Presentation Notes
What is discussed in this initial overview is an example of a highly structured approach to Scenario Planning. There are also less structured ways of applying the method.For beginners, the more structured approach is often recommended since its sequenced steps will more likely lead participants to a clear deliverable or end product.  I have found that less experienced participants can flounder in less structured approaches and it can be a challenge to bring it all together in the end.The most practiced Scenario Planners are best suited for the less structured approaches since they will more readily understand how the seemingly free-floating pieces can be brought together in the form of a useful result.As a consultant, I generally prefer the more structured approach because each step prepares participants for the next and together they collectively lead to a clear deliverable at the end. The road map is clear; there is less ambiguity within which to get lost. 



What are the Most Important Drivers?  
 Understanding the System’s Influences  

Regulation 
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Copyright © 2012 Southwest Water Resources Consulting, LLC 
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Presenter
Presentation Notes
What drivers are not on the above slide? The limitation here was spatial…I ran out of room. Many more drivers are at play. Note that drivers can influence other drivers as well. What are the deep underlying drivers that are the prime movers given the scenario issue you want to address?
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Presenter
Presentation Notes
Scenario Planning is “system” thinking in conceptual terms. It can be useful to visually organize the drivers in the planning environment noting their relationship(s) on many levels/scales and seeing how they relate to one another. 



 
 Rank the Driving Forces   

Identifying the Scenario Building Blocks   
 

Increasing Importance 
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 MOST IMPORTANT   
& CERTAIN 

MOST IMPORTANT  
& UNCERTAIN 

Source: Modified from Tucson Water 
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Presenter
Presentation Notes
Once the many drivers are listed in some sort of format, it becomes necessary to specify which are the MOST IMPORTANT AND CERTAIN and those which are the MOST IMPORTANT AND UNCERTAIN. This can be done a number of ways.This is most likely where the disagreements will occur among participants and a critical step in the overall process.The goal is to identify the 2 or 3 MOST IMPORTANT AND UNCERTAIN drivers given the scenario issue being addressed.
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Presenter
Presentation Notes
Scenario Planning can work with 2 to 5 futures and yield useful results depending on the need. In this highly structured process, 4 possible futures are commonly developed.  More than 4 or 5 futures becomes much too complicated and confusing…and less useful.In this structured approach, the goal is not to envision every possible future—just the end member futures in order to define the range of future possibility. However, others may choose to focus more on  futures that fall in between so that a continuum of possible futures sets up between two end members An infinite number of possible highly detailed futures can fall within this range and investigators can get lost in all the possibilities. This is where beginners can lose their way. The focus in this sample process is only on the possible end-member futures or scenarios. These are the scenarios that define the edge of future possibility as shown on the Cone of Uncertainty.
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Presenter
Presentation Notes
In this generic example, two critical uncertainties are inserted into a simple 2x2 matrix structure. Sometimes three critical uncertainties can be used as well and reduced to a 2x2 matrix structure to keep the process manageable.Each uncertainty is a continuum that is defined by end-member poles—poles that can be used to characterize the extreme ends of the uncertainty.  “Yes” and “No” are commonly used as absolute end members on the poles but there are other options as well.The next slide gives an illustration.



The Scenario Planning Matrix 
Tucson Water’s End-Member Futures 

Public Willing 
to Pay Extra for 

“Enhanced” 
Water Quality  

Scenario A 
(+X,+Y) 

Scenario D 
(+X,-Y) 

Scenario C  
(-X,-Y) 

Scenario B    
(-X,+Y) Public Only 

Willing to Pay  
Minimum to Meet 
EPA Standards 

Some “Direct” 
Treatment of CAP 

Water is Acceptable  

All CAP Water Must 
Be Recharged 

Before Treatment 

Y 

X 

Copyright © 2012 Southwest Water Resources Consulting, LLC 

YES NO 

YES 

NO 
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Presenter
Presentation Notes
In this example, the two critical uncertainties were 1) the Public’s willingness to pay (or not) for aesthetic improvements to potable water quality and 2) the primary treatment method to be used on imported CAP/Colorado River water.Scenario A, for instance, is the unique combination of +X (Yes) and +Y (Yes). The other scenarios are also unique combinations of the immediately adjacent uncertainty poles. 



 
The Dynamic Planning Environment 
With Its Certainties and Many Uncertainties 

 
 

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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Presenter
Presentation Notes
The yellow spheres are certainties (things we know will happen) while all other colors are uncertainties (things still very much in motion)



Simplifying the Planning Environment 
Developing Credible Stories about Possible Futures   

Story B    Story A 

Story C Story D 

= “Certain” Elements = “Possible” 
Elements  

 

25 

Presenter
Presentation Notes
Each Story or Future or Scenario is a unique combination of the critical uncertainties and certainties.  Each combination can tell a very different story about what might happen in the future.



Defining the Range of Future Possibility 
     Credible           Challenging          Divergent         

 

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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Presenter
Presentation Notes
The range of future possibility should be very wide and should push your thinking about what could happen. These are the possible end-member futures.



The Evocative Power of the Narrative  
 

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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Presenter
Presentation Notes
When done well, these are narrative stories with emotional content and not just spreadsheet portrayals or bullets about a possible future.However, many organizations choose not to develop narratives for a number of reasons. Developing narratives can take time. Some people don’t like “stories”. Not developing narratives would be a quicker and can be a still useful way to proceed but the scenarios’ value as collective visioning tools is markedly degraded.



The Power of the Narrative 
A Common “Meta” Scenario Structure  

 

       “Touchy 
          Feely” 

Copyright © 2012 Southwest Water Resources Consulting, LLC 

          “Blue  
          Skies” 

 “Big Scary” 

     “Hard  
      Labor” 

28 



The Power of the Narrative  

 Scenario Narratives are VISIONING TOOLS that can 
add something “NEW” by asking “WHAT IF” 

 They can PROVOKE deeper insight by drawing on  
both MENTAL & EMOTIONAL INTUITIONS 

 WE ALL tell “stories”—to ourselves and each other—     
to understand and structure our place in the World 

 Organizations & Nations also tell stories—possibly  
of  a MYTHIC PAST or an “OFFICIAL” FUTURE 

 Narratives CHALLENGE & BROADEN our existing, 
accepted VIEWS about what may lie ahead  

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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Identifying the Functional Implications   

 What does each scenario mean to you?    
  

 WHAT are the emerging challenges? WHAT are the 
envisioned vulnerabilities and risks to your utility? 

 HOW is each scenario constrained? How can your utility 
benefit or lose given these constraints? 

 HOW is each scenario freer and more open?  How can 
your utility benefit from this “openness” and WHY?        

 WHAT are the emerging capabilities & opportunities? 
WHAT is driving them forward?   

 WHO “wins” and “loses” given these opportunities? HOW 
might the losers react?  

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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    Implications Summary  
“Blue Skies” 
(Scenario A) 

“Hard Labor” 
(Scenario B) 

“Big Scary” 
(Scenario C) 

“Touchy Feely” 
(Scenario D) 

 
Multi-National 

& 
National 

• Implication A  
• Implication B 
• Implication AA 
 
 

   

 
Multi-State 

& 
State 

• Implication C  
• Implication D 
• Implication E 
 

 

County/ 
Municipal/ 

Local 

• Implication F  
• Implication G 
 
 

 

 
Organizational 

(Internal) 

• Implication H  
• Implication I 
• Implication J 
• Implication K 
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    Implications Summary  
“Blue Skies” 
(Scenario A) 

“Hard Labor” 
(Scenario B) 

“Big Scary” 
(Scenario C) 

“Touchy Feely” 
(Scenario D) 

 
Multi-National 

& 
National 

• Implication A  
• Implication B 
• Implication AA 
 
 

• Implication B 
• Implication L 
• Implication M 

• Implication B 
• Implication L 
• Implication T 

• Implication A 
• Implication B 
• Implication L 
• Implication AA 

 
Multi-State 

& 
State 

• Implication C  
• Implication D 
• Implication E 
 

• Implication D 
• Implication E 
• Implication N 
 

• Implication D 
• Implication N 
• Implication U 
• Implication V 
 

• Implication C 
• Implication D 
• Implication V 
• Implication BB 

County/ 
Municipal/ 

Local 

• Implication F  
• Implication G 
 
 

• Implication G 
• Implication O 
• Implication P 
 

• Implication G 
• Implication O 
• Implication W 
• Implication X 
 

• Implication F 
• Implication G 
• Implication W 
• Implication CC 

 
Organizational 

(Internal) 

• Implication H  
• Implication I 
• Implication J 
• Implication K 
 
 

• Implication H 
• Implication I 
• Implication Q 
• Implication R 
• Implication S 
 

• Implication H 
• Implication Q 
• Implication R 
• Implication Y 
• Implication Z 
 

• Implication H 
• Implication I 
• Implication R 
• Implication Z 
• Implication DD 
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 Identifying Potential Adaptive Actions  
What can you do to prepare for each scenario?   

 How can the EMERGING VULNERABILITIES and 
RISKS be addressed?  

 How can constraints and deficiencies be REMEDIED  
or MITIGATED?  

 What strategies & actions would be most EFFECTIVE 
given the envisioned conditions? 

 What initiatives would enhance PREPAREDNESS by 
increasing future capability? 

 What (in)actions would JEOPARDIZE future viability?  
Copyright © 2012 Southwest Water Resources Consulting, LLC 
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    Potential Actions Summary  
“Blue Skies” 
(Scenario A) 

“Hard Labor” 
(Scenario B) 

“Big Scary” 
(Scenario C) 

“Touchy Feely” 
(Scenario D) 

Multi-National 
& 

National 

• Action A  
• Action B 
 
 
 

   

Multi-State 
&  

State 

• Action C  
• Action D 
• Action E 
 

 

 
County/ 

Municipal/ 
Local 

• Action F 
• Action G 
• Action H 
• Action I 
 
 

  

 
Organizational 

(Internal) 

• Action J  
• Action K 
• Action L 
• Action M 
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    Potential Actions Summary  
“Blue Skies” 
(Scenario A) 

“Hard Labor” 
(Scenario B) 

“Big Scary” 
(Scenario C) 

“Touchy Feely” 
(Scenario D) 

Multi-National 
& 

National 

• Action A  
• Action B 
 
 
 

• Action A 
• Action N 
• Action O 
• Action P 

• Action A 
• Action N 
• Action O 
• Action P 

• Action A 
• Action B 
• Action N 
• Action AA 
 

Multi-State 
&  

State 

• Action C  
• Action D 
• Action E 
 

• Action C 
• Action E 
• Action Q 
• Action R 
 

• Action C 
• Action E 
• Action Q 
• Action R 
• Action W 
 

• Action C 
• Action E 
• Action Q 
• Action R 
• Action BB 

County/ 
Municipal/ 

Local 

• Action F 
• Action G 
• Action H 
• Action I 
 
 

• Action F 
• Action H 
• Action S 
• Action T 
 

• Action F 
• Action H 
• Action T 
• Action X 
• Action Y 

• Action F 
• Action H 
• Action T 
• Action Y 
• Action CC 

Organizational 
(Internal) 

• Action J  
• Action K 
• Action L 
• Action M 
 

• Action J  
• Action L 
• Action M 
• Action U 
   

• Action J 
• Action L 
• Action U 
• Action V 
   

• Action J 
• Action L 
• Action U 
• Action Z 
    



    Identifying Robust & Prudent Actions 

All Potential 
Actions 

Scenario A 
“Blue    

   Skies” 

A , B,  C,  D,  E  
F,  G,  H,  I,  J,  K 
L,  M,  BB,  DD 

Scenario B 
“Hard    

   Labor” 

A,  C,  E,  F,  H,  
J,  L,  M,  N,  O  
P,  Q,  R,  S,  T,  
U,  V,  W,  Y 

Scenario C 
“Big    

  Scary” 

A,  C,  E,  F,  H   
J,  L,  N,  O,  P, Q  
R,  T,  U,  V,  W   
X,  Y,  Z 

Scenario D 
“Touchy  
   Feely” 

A,  B,  C,  E,  F  
H,  J,  L,  N,  Q  
R,  T,  U,  Y,  Z   
AA, BB, CC, DD 36 



    Identifying Robust & Prudent Actions 

All Potential 
Actions 

Scenario A 
“Blue  

   Skies” 

A , B,  C,  D,  E  
F,  G,  H,  I,  J,  K 
L,  M,  BB,  DD 

Scenario B 
“Hard    

   Labor” 

A,  C,  E,  F,  H,  
J,  L,  M,  N,  O  
P,  Q,  R,  S,  T,  
U,  V,  W,  Y 

Scenario C 
“Big   

  Scary” 

A,  C,  E,  F,  H   
J,  L,  N,  O,  P, Q  
R,  T,  U,  V,  W   
X,  Y,  Z 

Scenario D 
“Touchy  
   Feely” 

A,  B,  C,  E,  F  
H,  J,  L,  N,  Q  
R,  T,  U,  Y,  Z   
AA, BB, CC, DD 

Potentially 
Robust Actions 

 
A,  C,  E,  F,  H 
 
J,  L,  N,  Q,  R 
 
T,  U,  V,  Y 

   
THESE ARE 

“LOW-
REGRET”   
ACTIONS 

COMMON 
TO 

MULTIPLE 
FUTURES 
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    Identifying Robust & Prudent Actions 

All Potential 
Actions 

Scenario A 
“Blue  

   Skies” 

A , B,  C,  D,  E  
F,  G,  H,  I,  J,  K 
L,  M,  BB,  DD 

Scenario B 
“Hard    

   Labor” 

A,  C,  E,  F,  H,  
J,  L,  M,  N,  O  
P,  Q,  R,  S,  T,  
U,  V,  W,  Y 

Scenario C 
“Big     

  Scary” 

A,  C,  E,  F,  H   
J,  L,  N,  O,  P, Q  
R,  T,  U,  V,  W   
X,  Y,  Z 

Scenario D 
“Touchy  
   Feely” 

A,  B,  C,  E,  F  
H,  J,  L,  N,  Q  
R,  T,  U,  Y,  Z   
AA, BB, CC, DD 

Potentially 
Robust Actions 

 
A,  C,  E,  F,  H 
 
J,  L,  N,  Q,  R 
 
T,  U,  V,  Y   

Potentially 
Prudent Actions 

 
O,  P,  W,  Z  
 
BB,  DD 

 
THESE 

ACTIONS 
DEPEND ON  
PERCEIVED 

RISKS &   
WHAT WE 
MIGHT DO 

TO  
CONTAIN 

THEM 38 



    Identifying Robust & Prudent Actions 

All Potential 
Actions 

Scenario A 
“Blue  

   Skies” 

A , B,  C,  D,  E  
F,  G,  H,  I,  J,  K 
L,  M,  BB,  DD 

Scenario B 
“Hard    

   Labor” 

A,  C,  E,  F,  H,  
J,  L,  M,  N,  O  
P,  Q,  R,  S,  T,  
U,  V,  W,  Y 

Scenario C 
“Big   

  Scary” 

A,  C,  E,  F,  H   
J,  L,  N,  O,  P, Q  
R,  T,  U,  V,  W   
X,  Y,  Z 

Scenario D 
“Touchy  
   Feely” 

A,  B,  C,  E,  F  
H,  J,  L,  N,  Q  
R,  T,  U,  Y,  Z   
AA, BB, CC, DD 

Potential 
Robust Actions 

 
A,  C,  E,  F,  H 
 
J,  L,  N,  Q,  R 
 
T,  U,  V,  Y   

Potential 
Prudent Actions 

 
O,  P,  W,  Z  
 
BB,  DD  

Potential 
Recommended 

Actions 

C,  H,  J,  L,  N,   
 
O,  P,  R,  T,  Y   
 
W,  DD  

FINAL 
SELECTION  

WILL DEPEND 
ON 

ADDITIONAL 
ANALYSIS, 

ONE’S 
RISK 

TOLERANCE 
& 

STRATEGY 39 



 
Developing an Effective Strategic Plan 

Some Things to Consider 
 
 

 Which “LOW-REGRET” strategies & actions are 
common to MOST FUTURES? 

 Which apply only to one or two but could be prudent 
hedges to off-set BIG POTENTIAL RISKS?  

 Which actions would increase planning FLEXIBILITY  
and ADAPTIVE CAPACITY?  

 How could an evolving scenario be influenced so 
that it “MUST BE” ACHIEVED or AVOIDED? 

 What actions could increase the potential for “HIGH 
REGRET” outcomes?  

Copyright © 2012 Southwest Water Resources Consulting, LLC 
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A Scenario Planning Strategy  
Pre-Positioned and Prepared 

 
 Scenario 

A 

Scenario  
B 

Scenario 
C 

Scenario 
D 

Copyright © 2013 Southwest Water Resources Consulting, LLC 

NOW 
STRATEGIES &  

ACTIONS COMMON TO 
ALL/MOST FUTURES  
WITH SOME HEDGES 

STRATEGIES  
& ACTIONS  

COMMON TO  
FUTURES A & B 

STRATEGIES  
& ACTIONS  

COMMON TO  
FUTURES C & D 

ACTIONS  
For A 

ACTIONS  
For B 

ACTIONS  
For C 

ACTIONS  
For D 
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Along the Scenario 
Planning Pathway 

Presenter: 

Wally Wilson, Chief Hydrologist 

Sustainability & 
Adaptation 42 



Goals 

• Fully Utilize Renewable Resources 

• Meet Demands through 2050 
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Complexity of Futures 



2000 

2050 

Investments 
Common to A-B 

Investments 
Common to A-D 

Investments 
Common to A-C 

? 

? ? 

Pathways to the Future 

No Effluent 
for Potable Use 

Total 
Recharge 

Combined 
Technology 

Treatment 
Flexibility 
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Presenter
Presentation Notes
TW has relied on Scenario Planning to support the development of the Water Plan.  There are many benefits to Scenario Planning in regards to the Investments needed in the present and future.  One dimensional planning is very useful when future uncertainty is minimal. From a range of alternatives and one is picked …then projects and program investments are put in place to achieve that alternative. If the goal shifts this effort can miss the mark requiring backing up to the beginning and starting over. Scenario Planning instead applies to situations which contain a lot of uncertainty. The critical uncertainties for TW are focused on such as:                when might a shortage be declared on the river?                how long might it last and how much?                What will be the future role of effluent in our community?                How much are people willing to change their lifestyles to conserve?                Will CAWCD become the water broker for water interests in the three county area?                How much are people willing to pay for the next increment of renewable water?                What impact might climate change have on our available long-term water resources?Critical uncertainties, in other words, are those things that are very important and we don’t know the answerEach future is a unique combination of uncertainties A pathway of Investments (projects and programs) are conceptualized to reach each future Then stack the pathways on top of each other to identify “Common Investments” that can be made with high degree of confidenceIf the Future shifts from A to C, we lose only a little ground and don’t have to go back to zero                                           MAINTAINING PLANNING FLEXIBILITY IS THE KEY



2006 

2050 

Decision Point 
Method of Full CAP Use 

Conventional 
Surface Water 

Treatment 

Recharge and 
Recovery 

• Balance of CAP Allocation = ~ 60,000 AF/y 

• AWS Requirement of additional 30,000 AF/y 

• Success of CAVSARP 

• Timeframe to Construct 
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2050 

2006 

Decision Point 
Mineral Content of Delivered to 

Customer 
450 mg/L 

650 mg/L 

• Community Decision of Water Quality 

• Forums and Taste Testing 

• Results were inconclusive 
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Total Number of Responses as of 
11/19/06 = 8398

17%

34%

49%

Overall Preference 



2014 

2050 

Decision Point 
Full Use of Effluent 

Groundwater 
Replenishment 

Indirect Potable 
Use 

Disposal of 
Unused Effluent 
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2000 

Long Range Plan Timeline 

IPR 

450 mgL 

Treatment Plant 
2050 
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Presenter
Presentation Notes
Graph showing Total Potable Demand projected to 2050.  The black demand line is past demands.  The Red demand line is projection of demand based on population data provided by PAG.  The population projection is converted into demand here using a GPCD of 145.In 2027 our projected demand will equal our Colorado River Allocation of 144,172 AF/y.  The grey area is the volume of our Allocation that has and will be stored for future use.A combination of Renewable and Finite Water Supplies is available today to Meet All Demands to 2050.



Denver Water: A Scenario Planning 
Case Study 

  

CRWU and WUCA Webinar Series 
October 9, 2013 

 
 
 
 
 
 
 

Marc Waage and Laurna Kaatz  



Grand Junction 

Aspen 

Arkansas River 

South Platte River. 

Yampa River 

Gunnison River 

Colorado River 

Continental    Divide 

South Platte 
Watershed 

Colorado River 
Watersheds 

Continental    Divide 

Denver 

Transbasin 
Diversions 
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Presenter
Presentation Notes
This shows where our supply comes from. It is all above 7000 ft, with the majority above 9000 ft and higher.Half of our water comes from the west slope. This goes to show you how dry the east slope really is.



Water Planning Challenges  

Drought 
Wildfire Population Growth 

Groundwater Decreases 
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Projected Climate Changes for  
Denver’s Watershed  

54 

Presenter
Presentation Notes
Major wild cardPrecipitation – not much model agreement Getting warmer, projected more – how much? 5 F – double or triple needs for new supply?Uncertainties - Scenario planning – plug in for coordinating land use, economic development and water planning – understand goals, better resource efficiencies  



IRP 2010 Upgrades 

• Better address long-term uncertainties  
• Incorporate triple bottom line analysis 
• Plan across entire water system 
• Add watershed management 
• Inform 10-year capital plan 

55 



 
 

• Traditional Future - The future is extrapolated from past 
trends, few other unanticipated major changes occur. 

• Water Quality Rules -The public demands the highest 
practical quality of drinking water.  Contaminant removal 
and other drinking water requirements are extremely 
stringent. 

• Hot Water - A warmer climate accompanied by more 
frequent and more severe droughts. 

• Economic Woes - An ongoing energy crisis accompanied 
by a prolonged, deep economic downturn.  

• Green Revolution -  Environmental values and sustainable 
living become dominant social norms.  

56 

Presenter
Presentation Notes
Note on Future as affect supply – Traditional: how we have done planning is pastWQR – trying to anticipate more stringent requirement and help us think about how to prepare.  Not much effect     on supply  Hot Water – climate change – just one scenario- 5 F, no change in precip.  Recall cracked up demand, similiarly really hits supply –without precip change. Economic Woes – supply effect, less spent on new supply, more competition among users, loss of water rightsGreen Revolutions – recall interesting effect of density.  Loss of water to environmental restoration.  



A 

B 

C 

E 
D 

Present 

Decision 
points 

Future 

Low 
Regrets 

The Cone of Uncertainty 
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Planning Futures 
(August 2008) 

Initial Reliability Goals 
(February 2009) 

Needs and Options (March 2010) 
• Supply and Conservation 
• Treated Water 
• Water Quality 

Strategies 
• Initial Policy Discussion (November 2010) 
• Develop Strategies  

o Conservation and Supply (March 3) 
o Treated Water (Today) 
o Water Quality (Today)  

Budgeting Near-Term IRP Actions 
(Today) 

Budgeting (June) Policy Statement (Summer/Fall) 
Implementation Plan (Fall) 
Report and Rollout (Fall) 58 



Traditional Hot Water Water 
Quality 
Rules 

Green 
Revolution 

Economic 
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Hot Water 
and Green 
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Conservation 
Goal 

Net Gap 

WISE 

Gross 
Enlargement 

Baseline 
Supply 

Conceptual Supply Gaps in 2050 
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Outcomes 
 

• This is an evolutionary process to 
change thinking and better prepare for 
a range of future conditions.  

• Keeping it simple helps the transition.  
• Climate change is a major driver.  
• No regrets planning has become LOW 

regrets planning. 
• Identifying and preserving adaptation 

options is key. 
• Flexibility and managing expectations 

are important.   
• There is more analysis to come -  

robust decision-making. 
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Presenter
Presentation Notes
Source AWWA, San Francisco Utility Summit recommendationsRecommendations	Assess vulnerability	Preserve options	Apply risk management	Explore phased approaches	Increase system reliability, diversity and flexibility	Use no regrets planning Make plans that work well under a wide range of future scenarios Coastal cities applying at least some of these concepts - Portland, Seattle, San Francisco, NYC, Miami, and MWD of SCColorado -  Boulder and Colorado Springs detailed analysis of system vulnerability	



Lessons Learned in Scenario Planning 
 • Obtain explicit support from upper management  

• Engage a wide range of subject-matter experts  

• Allow for intense professional disagreements  

• Keep the deliberative conversation moving and vitally 
alive—the Conversation is the Key 

• Establish a smaller “core” planning team to reconcile 
differences generated in sessions     

• Document what was done for those who follow  

• There is some heavy lifting upfront in the process but it 
gets easier with revisions.  Be sure to revisit and revise.   

• Charting new courses is just the beginning. Implement 
what you learn.      
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Climate Ready Tools & 
Resources 

62 

Adaptive 
Response 

Framework 

Explore 
Elements 
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Adaptation 
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Research 
and Gather 
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Extreme 
Events 

Workshop 
Planner 

Collaborate 
with 

Partners 

Climate Resilience 
Evaluation and  
Awareness Tool 

Assess Risks 
and Evaluate 
Opportunities 

Presenter
Presentation Notes
Before we begin, let me give you a quick overview of today’s presentation. First, Ralph Marra from Southwest Water Resources Consulting, LLC will provide background information on scenario planning and how it can be used by utilities. Wally Wilson from Tucson Water and Marc Waage from Denver Water will then present their experiences using scenario planning to address climate change impacts at their utilities. Following our utility case studies we’ll wrap up and have a final Q&A session. 



Connect with CRWU 

Please send questions and feedback to 
CRWUhelp@epa.gov 

 
• Host pilot projects and exercises to improve and learn 

about available tools 
• Share your success stories with CRWU and other 

utilities as part of future releases 
• Visit EPA climate change page: 

http://www.epa.gov/climatechange 

 

3 www.epa.gov/climatereadyutilities 

Presenter
Presentation Notes
Before we move into the final question and answer session, I wanted to make sure to mention that we always appreciate feedback and collaboration when it comes to climate resiliency at utilities. You can send any questions or feedback to CRWUhelp@epa.gov. If you’d like to get more involved, you may be interested in hosting a pilot project or exercise. Pilots and exercises are mutually beneficial in that utilities have a chance to learn about a tool and CRWU has the opportunity to observe how tools are used, which can help improve future versions.



Upcoming Events 

4 

Topic Date 

Robust Planning to Support Decision 
Making December 4, 2013 

Bottom-up Threshold Analysis to 
Support Decision Making March 19, 2014 

Communicating Climate Change Spring 2014 

Financing Adaptation  Spring 2014 

To register for these events and download resources, 
visit the CRWU website:  
www.epa.gov/climatereadyutilities 

Presenter
Presentation Notes
The next webinar in this series will be collaboration between EPA and the Water Utility Climate Alliance, focusing on Decision Making Supported by Robust Planning, which will be held on December 4th. Scenario Planning and Robust Decision Making are compatible planning methods, so we recommend attending this next webinar if you are interested in learning more about how these processes can work together. For more information on webinars and available products, please go to the CRWU website, www.epa.gov/climatereadyutilities. 



Thank you 

Any questions? 
Curt Baranowski, EPA 
Baranowski.Curt@epa.gov 
 
Laura Dubin, ORISE Intern, EPA 
Dubin.Laura@epa.gov 
 
Ralph Marra, Southwest Water  
Resources Consulting, LLC 
ralph.marra@cox.net 
 
Wally Wilson, Tucson Water 
wally.wilson@tucsonaz.gov 
 
Keely Brooks, Southern Nevada 
Water Authority 
Keely.brooks@snwa.com  
 
Laurna Kaatz, Denver Water 
Laurna.Kaatz@denverwater.org 
 
Marc Waage, Denver Water 
Marc.Waage@denverwater.org 
 
CRWUhelp@epa.gov 
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Presenter
Presentation Notes
Thank you for your time and attention today. If you would like to contact us, this slide provides contact information for the members of the CRWU initiative. Now I’d like to open the floor for questions and comments from you all. We’ll begin with any questions received during the presentation via the chat box and then take additional questions over the phone. 
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