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Presenter
Presentation Notes
Thank you for joining us today. My name is Curt Baranowski from the U.S. Environmental Protection Agency Office of Water and I want to welcome everyone to this webinar from the Climate Ready Water Utilities, or CRWU initiative. Today we’re going to provide an introduction to the Climate Resilience Evaluation and Awareness Tool, also known as CREAT. This overview will describe the basics of using this tool to identify threats related to climate change, catalog vulnerable assets, and begin the process of assessing risks to infrastructure and operations at drinking water, wastewater, and stormwater utilities.




 

    
    

 
   

  
  

   
    

   

   
 

 


 

	 
 

	 

CRWU Webinar Series
 

Topic  Next Event  
Extreme Events Workshop Planner March 6, 2013 
Adaptation Strategies Guide March 13, 2013 
Workshop Planner/ Adaptation 
Strategies Guide April 10, 2013 

Using CREAT for Planning and Decision 
Support TBD 

Introduction to CRWU Initiative TBD 
Climate Change and the Water Sector TBD 
Introduction to CREAT TBD 

•	 Additional topics and dates under consideration
 

•	 Visit http://www.epa.gov/climatereadyutilities
for updates 2 

Presenter
Presentation Notes
This webinar is part of our series covering the tools and resources that CRWU provides for the water sector. The series continues through the spring. Our next planned event is March 6th with an overview of the Extreme Events Workshop Planner. For updates and links to registration for upcoming events, please go to the CRWU website, www.epa.gov/climatereadyutilities. Today’s presentation is the first of two describing CREAT. The second presentation will describe the assessment process and how you could apply tool results as part of utility planning.


http://www.epa.gov/climatereadyutilities�


 
 

 
 

 
 




 

 

 
 

 

 
 

Housekeeping 


• Polling questions 
• Mute/un-mute 
• Hand raise function
 

• Questions 
• Technical difficulties
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Presenter
Presentation Notes
Before we get started, I’d like to quickly address a few housekeeping items. We will make these slides available to registrants in the next few weeks. After the presentation, we will have a few polling questions for you to answer. Your input is important to us, so if possible, please take the opportunity to respond to these questions. Also, 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 at the beginning of the Q and A session. If you have any technical difficulties during the webinar, please dial *0 for operator assistance.




  
 

  
 

     
  

 

  

 


 

 

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. 
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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.




 

 
 

 
 

 
 
 

 
 
 

 

 
 

 

   
  

 
   

 
 

 
 

 






Climate Ready Tools & 

Resources 
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Assess Risks 
and Evaluate 
Opportunities 

Collaborate 
with 

Partners 

Research 
and Gather 
Information 

Learn 
Climate and 
Adaptation 

Basics 

Explore 
Elements 
of Climate 
Readiness 

Climate Resilience 
Evaluation and 
Awareness Tool 

Extreme 
Events 

Workshop 
Planner Toolbox Adaptation 

Strategies 
Guide 

Adaptive 
Response 

Framework 

Presenter
Presentation Notes
This graphic shows our current CRWU products and how they help build climate readiness in the water sector. As a suite, these tools and resources are the foundation for providing the assistance many utilities need to begin planning for climate change. During this webinar, we will focus on the Climate Resilience Evaluation and Awareness Tool.




 

 
 

 
 

 
 

 
 

     


 

 

 


 

 

Overview
 

• About CREAT 
• Building awareness 

– Using climate data 
– Identifying challenges
 

– Researching adaptation 
• CREAT Training 
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Presenter
Presentation Notes
Let me give you a brief overview of today’s presentation. First, we will give a basic introduction to CREAT, the Climate Resilience Evaluation and Awareness Tool, including the goals and purpose of the tool. Next, we’ll discuss how to build awareness of climate change impacts for your utility. Specifically, we will focus on how the tool supports you in using climate data, identifying the challenges that your service area is likely to face, and researching adaptation options. Finally, we’ll preview the great training resources available, and tell you how you can download and start using CREAT at your utility. 




 
  

  




 


 

Climate Resilience Evaluation & 

Awareness Tool (CREAT)
 

Assess risks and evaluate opportunities
 

Presenter
Presentation Notes
CREAT is a software tool that assists water sector utilities in assessing risks from climate change impacts and evaluating options for adaptation.




    
 

   

 
 

   

   
  

 

 
 

	 

	 

	 

	 

About CREAT
 

•	 Software tool for conducting risk 
assessment of potential climate 
change impacts at your utility 

•	 Multiple climate scenarios provided
to help capture uncertainty 

•	 Assessments will help inform 
adaptation planning 

•	 Results from CREAT help utilities
compare potential costs, risk 
reduction and energy implications 
of different options 
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Presenter
Presentation Notes
CREAT allows you to conduct a risk assessment of potential climate impacts at your utility. Since there is a great deal of uncertainty in projecting future climate impacts, CREAT provides a choice of multiple climate scenarios to help capture that uncertainty and consider actions to reduce vulnerabilities. The assessments you do in CREAT can help inform adaptation planning for your utility, Analysis results help with the comparison of potential costs, levels of risk reduction, and energy implications of different adaptation options.




 
 

  
   

    
 

  
   
 

 
 

  
 

 
 

 

 
 




 

 

 

 

 

 

 

What Can You Do In 

CREAT?
 

• Explore local climate data 
• View links to publications,

models and other tools 

• Catalog data and assumptions 
• Understand and assess 

climate impacts 

• Compare adaptation options 
• Generate reports to support 

decisions 

Build 
Awareness 

Plan 
Adaptation 

Assess 
Risk 

9 

Presenter
Presentation Notes
Depending on your goals, you can use CREAT in a number of ways. CREAT has something for everyone, whether you are just building a basic awareness of climate change impacts or you are already actively planning adaptation at your utility. If you are just beginning to think about climate impacts, you can explore CREAT’s regional and local climate data. CREAT also provides links to publications, models and other tools where you can learn more. After reviewing data, you can work within CREAT to assess risks to your infrastructure and natural resource assets. The framework within the tool allows you to catalog climate data and any relevant assumptions as you step through the risk assessment process. If you identify significant threats and opportunities for adaptation during assessment, you can use results generated by the tool to compare adaptation options for responding to climate change impacts. You can also generate customized reports to share with decision makers. An additional feature in CREAT 2.0 is that you can also consider energy implications in addition to other cost-benefit measures when evaluating adaptation options.




 

 


 CREAT Process
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Presenter
Presentation Notes
What you are looking at now is the Home view in CREAT, which shows you all seven steps in order. Today we will focus on the first three steps: Setup, Threats, and Assets. In Setup, you begin your analysis file by providing key information about your utility and analysis parameters. Next, in Threats, you can explore climate data to help define your Threats and identify vulnerable Assets. Within these first steps, historical and projected climate data are provided to help define threat magnitudes and conditions for assessments.
If you are using CREAT to conduct a risk assessment, the tool guides you through a seven-step process. Following the initial stages covered in this presentation, you’ll perform a Baseline Analysis to assess potential consequences if climate continues to change and your utility takes no additional action. Next, in the Resilience Analysis step, you can assess adaptation options to see which help reduce potential consequences from climate-related impacts. Finally, in Adaptation Planning, you can design and compare Adaptation Packages, view your assessment results, and generate reports.
 
The tool is meant to be used in an iterative fashion, so it can be used regardless of where you are in your planning process. CREAT also provides fields to capture your assumptions during the process. These comment fields can be very helpful when you re-visit analyses to remind you where you might want to update information.





 

   

  

  
 

 

 

  
 

 

 

 
 

 


 

Setup and Assets
 

• Utility and system information 

• Locations and time periods 

• Infrastructure and natural resources
 

• Analysis parameters 
– Likelihood method 
– Consequence definitions 

Presenter
Presentation Notes
In Setup, you define basic information to begin your assessment process. You’ll start by entering information about yourself, your utility’s size and service area, and financial data. Next, you’ll enter details specific to your drinking water or wastewater utility. Then you can choose locations and time periods that you will use later on in the risk assessments – you can keep it simple, choosing only your treatment plant and a single future time period to consider. You also have the option to define additional facilities that you believe might be vulnerable to climate change and to pursue multiple time periods for assessment. We’ll review how and why you may want to select multiple locations in more detail later in the presentation. In the Assets step, you will select infrastructure and natural resource assets from CREAT’s extensive asset library. For first time users, we strongly recommend only adding your priority assets during this step. 
 
After defining your utility information and locations, you’ll decide how to define the risk assessment results in your analysis. Both likelihood and consequences are critical dimensions of risk. CREAT has the flexibility for users to customize these dimensions.  For likelihood, you can either assume all threats will occur using conditional likelihood or you can choose to assess the likelihood of threats qualitatively on a scale of low to very high. For consequences, the assessments are an aggregation of five consequence levels, one for each category shown here. You can redefine these categories based on your utility’s priorities and weights to each for computing an overall consequence level for each assessment.  Alternately, the tool can set the overall consequence at the highest level across all five categories in each assessment. While both of these decisions are complex considerations before you get started, feel free to simply accept the default settings when starting to use CREAT and refine these decisions after you conduct a few assessments. The software will automatically adjust results without necessitating a repeat of your work.




 

 

  

  

 

 

 

 

 


 

	 

	 
 




 

	 

	 

	 

CREAT Worksheets
 

•	 Template for collecting
information in preparation 
for using CREAT 

•	 Four worksheets provided:
 

– Pre-assessment 

discussion
 

–	 Climate data 

–	 Setup data 

–	 Adaptation preparation 

12 

Presenter
Presentation Notes
To help you with information gathering and facilitating discussions, CREAT provides worksheets. These are especially useful if you plan to do in-depth climate risk analyses, but can be helpful for anyone using the tool. For some decisions, you may need information or data from colleagues working in several areas within your organization. In other cases, you may want input from partners outside the utility. If several people will be collaborating on your risk assessment, these worksheets help you come together before anyone sits down in front of a computer.




  
  

    


 

 


 

Building Awareness:
 
Using Climate Data
 

Quantify projected changes and potential threats
 

Presenter
Presentation Notes
In this next section, we’re going to talk about using climate data to build awareness of the potential risks of climate change for your utility.




  

  
 

    
    

   
   

 
  

 
    

 


 

	 

	 
	 

	 

	 

	 

	 

Climate Data Sources
 

•	 Many sites provide access to climate 
projection data online 
•	 Users may be uncertain about 

–	 Which data to use: Model?  Time period? 
–	 How to access data? 
–	 How to apply data? 

•	 CREAT provides data for utilities
within a risk assessment framework 
•	 If available, users can enter and use 

their own data as well 
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Presenter
Presentation Notes
There are many places online that provide access to climate projection data. Understandably, you may be unsure about what to do with the available data. Which model should you use? What time period should you look at? How can you access the data and how should you apply it? With CREAT, we aim to help you make decisions despite this uncertainty by providing reliable data for utilities within a risk assessment framework. Based on the locations defined in CREAT, the tool will automatically provide historical and projected climate information to consider. Alternatively, if you already have a preferred climate model or source of historical data, the tool allows you to import your own data. 




 

 

 


 Climate Browser
 

Threat Tabs 

Region Tabs 

Presenter
Presentation Notes
This is the climate browser in CREAT, which lets you review information on projected climate change impacts by region and by threat. This allows you to build your climate knowledge base prior to any analysis in CREAT. Climate information shown in the browser was drawn from the US Global Change Research Program (USGCRP) 2009 National Climate Assessment. Tabs along the top and side allow you to easily switch between regions and the types of threats most relevant to water utilities.
 
{CLICK}Examples of the types of changes projected for each region can be reviewed using links at the bottom of each tab.




 

 
  

     
  

 

 

          

 
 

 
 

  
 

   


 

	 

	 

	 

 






Historical Data
 

•	 30-year (1971-2000) annual and monthly
averages of temperature and precipitation 
•	 Data provided at ½ degree by ½ degree

resolution (32x32 mi.) 

•	 Intense precipitation
data sourced from 
NOAA climate stations 
• Select the station that 


best matches your

historical data OR 


Location (    ) with available climate stations (   ) in CREAT enter your own 
16 

Presenter
Presentation Notes
The historical data provided in CREAT includes 30-year annual and monthly averages of temperature and precipitation. As you can see in this map, data is provided at one-half degree by one-half degree resolution, meaning that it is fairly specific to your location. The white circles on this map represent NOAA climate stations, the source of CREAT’s intense precipitation data, which includes major storm events. Within the tool, you will be asked to select the station from this map that best matches your location. CREAT then assigns the historical intense precipitation data from that station to your location, unless you are entering your own data.




 

  
    

 
 

      

  
    

   
 




 


 

What Information and 

Data are Available?
 

• Models as basis for climate projections 
• Down-scaling efforts to extend to local scales
 

• Challenge: connect changing climate to more 
direct consequences to water resources 

17  

2020-2029                                   2090-2099  

Source: IPCC AR4 Projected 
Temperature Changes for SRES A1B 

CREAT plot of climate 
model projections 

Presenter
Presentation Notes
As we’ve discussed, there are a diverse set of challenges related to climate change that a utility may need to overcome. How do you determine which impacts to focus on and how to begin addressing them? A good starting point is to gather information on projected climate change, including available data for use in identifying and defining threats. Climate scientists use simulations of the future global climate to project, not predict, possible changes in temperature, precipitation, and sea level. These simulations, called climate projections, are based on our understanding of earth science processes and observations of historical conditions. The models that are used typically generate projections for a large area, with one projection for an area covering a couple hundred square miles. This is not all that useful for those of us concerned about climate change at one utility, so we down-scale the projections to a more local scale.
 
Downscaling is a term for a variety of methods that provide data for local conditions.  These methods can add local detail, but they cannot overcome the fact that for some regions the projections paint a wide range of possible futures.  Projections from different climate models tend to provide many different possible changes in climate. Considering the example shown here, from the southwestern U.S., there is a wide range of projected changes in temperature and precipitation. This makes clear the danger of planning for projections from a single model. Another challenge we face is connecting the change in climate conditions to the more direct consequences for water resources.




 

   
 
 

 
 

  
 

   
 

 

 


 

	 
 
	 

	 

	 

	 

	 

Projected Climate Change
 

•	 CREAT provides projected changes in
 
–	 Temperature 
–	 Precipitation 
–	 Intense precipitation 
–	 Sea level 

•	 Rather than rely on a single projection, 
three scenarios are provided to 
support assessments over a range of
possible future conditions 

18 

Presenter
Presentation Notes
CREAT provides projected changes in temperature, precipitation, intense precipitation, and, if you’re utility is coastal, sea level. Because of the uncertainty of climate change impacts, rather than rely on a single projection, CREAT provides multiple scenarios so that you can assess climate impacts over a range of possible futures and identify actions to reduce vulnerabilities. Within CREAT, you have the ability to define threats under each scenario based on a model projection of changes in temperature and precipitation.
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Climate Scenarios
 

•	 Scenarios, based on a 
single model projection, 
selected for each grid cell 
–	 Hot and Dry model 
–	 Central model 
–	 Warm and wet model
 

•	 Data provided for two 
time periods (2020-2050 
and 2045-2075) 

9 

Multiple  scenarios  (       )within t he  
distribution of climate  model projections   
(     )  for  a  given  location.                    
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Presenter
Presentation Notes
An important feature of CREAT 2.0 is the ability to use multiple projected climate conditions, or Climate Scenarios, as they are called in the tool, to inform your assessments.  Within CREAT, three climate scenarios based on distinct model outputs are available for each location. CREAT provides the ability to review climate projections for any of the three scenarios for anywhere in the U.S.
 
In this figure, you can see an example of how widely distributed the results of this climate model projections for a single location can be. CREAT chooses three climate scenarios from the results – in the tool they are referred to as the hot and dry scenario, the central scenario, and the warm and wet scenario. When you go through risk assessments later in the tool, this allows you to see how your assets fare under a range of possible climate outcomes. To support planning for different time scales, data is provided for two time periods: mid-century, from 2020 to 2050, and late-century, from 2045 to 2075.




Climate Data in CREAT
 
View data from 
multiple climate 

stations, 
scenarios, and 
time periods 

Annual and 
monthly 

temperature and 
precipitation 

Intense 
precipitation 

events and sea-
level rise 
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Presenter
Presentation Notes
These graphs, available in the tool, allow you to compare the historical data for any of your locations with the projected data for any of the three scenarios. The drop-down menus at the top of this screen allow you to view data from multiple climate stations, scenarios, and time periods in comparison. You can review data for temperature, precipitation, intense precipitation events and, if applicable, sea-level rise.




  

  
   

    
   

 
 

      

 

 
 

  


 

	 


 


 

	 

Sea-Level Rise Factors
 

•	 Two components of global sea-level rise (SLR) 

– Thermal expansion: varies regionally due to ocean 

currents, salinity and other factors 
– Ice melt: from glaciers and ice sheets over land

(Antarctica, Greenland) 
• Latest scientific literature suggests global SLR 


of up to 1.5 m by 2100 for planning purposes
 

•	 CREAT provides
regional SLR data 
for coastal grid cells 
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Presenter
Presentation Notes
For those of you in coastal areas, you are likely concerned about the effects of sea-level rise on your utility. There are two components of global sea-level rise: first is thermal expansion, which varies regionally due to ocean currents, salinity and other factors. The second component is ice melt from glaciers and ice sheets, the largest and most famous being Greenland and Antarctica. The latest scientific literature suggests a global sea-level rise of up to 1.5 meters by the year 2100, which is a significant amount. 




 

 

 

 
 

 


 


 

CREAT SLR Wizard
 

Select a global 
curve 

CREAT provides a 
regional scalar 

Enter a local 
correction 
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Presenter
Presentation Notes
You can use the CREAT Sea-Level Rise Wizard to customize sea-level rise for your location. Locally observed sea level is a result of global, regional and local phenomena. This wizard supports the combination of all these factors into a single curve for projected sea level. You can choose a high, medium, or low rates of sea level rise, distinguished by the contribution of ice melt to the global average sea level. Regional corrections, those factors that affect sea level within the one-half degree grid cell, are accounted for in the scalar shown. 

{CLICK} And finally, if you have local sea-level data, you can further correct for your location with the tide gauge and subsidence rates. Those of you in coastal areas are probably aware that uplift and subsidence rates can significantly impact your local conditions. Based on your inputs, projected sea level is computed by CREAT and displayed for the relevant time periods.




 

  

 
    

   


 Data Needs for Threats
 

Combination of qualitative and quantitative 
information are a good start for understanding
climate change and identifying challenges 
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Presenter
Presentation Notes
Next I want to talk briefly about what data you will need for the Threats step of the tool. Your best bet is to begin with a combination of qualitative and quantitative information, which the tool can help you with, to understand climate change and identify challenges for your utility. The software guides your translation of projected changes, like increasing temperatures, into the potential impacts that may result from that change, like increased incidences of wildfire.




  
 

 
  


 

 




 

Building Awareness:
 
Identifying Challenges
 

Use climate information to identify climate 

challenges relevant to your utility
 

Presenter
Presentation Notes
At this point, I’ll pause to address any questions regarding data provided in CREAT that have been entered in the chat box
 
The next step in building your awareness is to use available climate data to identify the biggest potential challenges to utility operations and infrastructure.




  
 

 

  
   

   

   
 

   
   

 
 

 
 


 

 

	 

	 

	 

Translating Data into
 
Challenges
 

•	 CREAT provides projected changes in
temperature, precipitation and sea level 
•	 Users need to provide system- and location-

specific information and tools to complement 
data provided in CREAT 
•	 To conduct assessments, scenarios based on

climate data will need to be translated into 
threat scenarios with magnitude information 
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Presenter
Presentation Notes
CREAT provides projected changes in temperature, precipitation and sea level, but it is you as the user who provides the system- and location-specific information and tools to complement CREAT’s data. The data needed to conduct risk assessments includes the development of threat scenarios based on the available climate data. 




  

 
 

  
    

 
 

 


 

 

 
 

 

 
 

 

Threat Groups in CREAT
 

• Increased incidence of droughts 
• Increased flood frequency and extent
 
• Degraded water quality 
• Altered or loss of ecosystem services
 

• Altered demand and competing use 
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Presenter
Presentation Notes
Five main threat groups are provided in CREAT and linked to projected changes in climate. These groups are increased incidence of droughts, increased flood frequency and extent, degraded water quality, altered or loss of ecosystem services, and altered demand and competing use.




 

 

 
 

  
 

 

 
 

 
  


 Selecting Threats
 

27 

Climate 
Change 
Drivers 

Related 
Threats 

Indicates residential 
use driven by 

increasing temperature 

Filter capability 
provided 

Presenter
Presentation Notes
When selecting threats in CREAT, you will have a cross-walk between changes in climate, called drivers in the tool, and related threats, such as Changes in energy sector water needs. Each threat is tied to the climate change drivers that affect it. 
 
{CLICK} Let me walk you through how the threats and drivers are connected in this table: if you look at the threat “Changes in residential use,” you’ll see an X in the box just to the right, which is in the column for increasing temperature. This tells you that residential water use is driven by increasing temperature. 
 
{CLICK} You can also see the far right column in the drivers, Relevant Regional Threat. And below it, the threats that are relevant to the Southwest Region are highlighted in yellow, so this user knows to pay particular attention to it. In this example, the user is located in the Southwest, and all four climate change drivers have been selected. You have the ability to filter which drivers you want to show and then select from available threats.




   
    

 

 
  

 


 

 


 


 


 

Climate Ready Water Utilities:
 
An abridged case study from coastal
 

North Carolina
 

Jim Hawhee
 

Albemarle-Pamlico National Estuary Partnership
 

Presenter
Presentation Notes
Several groups have already made significant progress in using climate data to identify threats to their utility or community. At this point, I’d like to introduce Jim Hawhee from the Albemarle-Pamlico National Estuary Partnership to present their experiences using CREAT in a recent workshop on the Outer Banks of North Carolina.

Along with our local government partners, the EPA and the Horsely Witten Group, I was part of a team that used CREAT to examine wastewater infrastructure risks in the towns of Columbia and Manteo, NC.  In the next few minutes, I’ll try to provide some context about the issues our region is facing, discuss our experience using CREAT, and offer a few practical tips you might want to keep in mind when using the tool.



 

 
   

 
 

   

  
  

 


 

	 

	 

	 

	 


 

Regional Challenges
 

•	 Flat topography 
•	 Small tax base 
•	 Storm surge 

vulnerability
(including Hurricanes
Irene and Sandy) 
•	 Projected sea-level 

rise and associated 
land use changes 
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Presenter
Presentation Notes
Before I get into our project’s specifics, I think it’s important to frame the challenges faced by coastal North Carolina as it grapples with climate issues.  

Flat topography is our first challenge.  Driving at 70 mph, the drive from Columbia to Manteo takes 35 minutes, and the entire route is less than 3 feet in elevation.  This frames the scale of pressure from flooding, coastal storms, and sea level rise and in our region.

Moving down the list, these towns have a small tax base.  Their populations are small and so are their infrastructure systems.  Columbia in particular has a very high poverty rate.  In essence, a small tax base means that the resources to grapple with climate pressures are extremely limited.

Storm surges are a third challenge.  Hurricanes are a way of life down here.  In 2011, Irene’s eye tracked right up the sounds, pushing a large storm surge into both towns.  In Manteo, the surge was recorded at 8 feet, and it came in fast enough to crack a cement wall that was two feet thick.  Sandy also resulted in some localized damage in North Carolina.

Finally, sea level rise is an emerging concern.  Rising water levels will put more pressure on various infrastructure components.  The towns’ landscape will also change if some areas become unsuitable for development.  Around the broader estuarine complex that we manage, more than 2,000 square miles of land are at less than a meter of elevation.  You can see Columbia and Manteo, the pilot communities for our project, circled on this sea level rise map.  While the long term implications of this map are dire, in the next fifty years there are a lot of steps these towns can take to remain resilient as long as possible.




  

 

   
 

   
  

 


 

	 
	 

	 
 
	 

Water Sector Impacts
 

•	 Saltwater intrusion 
•	 Damage to infrastructure from hurricanes

and coastal storms 
•	 Flooding from heavy precipitation events
 
•	 Projected land use change 
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Presenter
Presentation Notes
With these broader issues in mind, we approached the towns of Columbia and Manteo to gauge their interest in using EPA’s CREAT tool.  Through the process, we identified several areas of concern for their systems.  

The first concern was saltwater intrusion.  This was of particular concern in Columbia, where a rising water table is creating infiltration and inflow problems.  Manteo purchases its water from the county.

Unsurprisingly, damage to infrastructure from hurricanes and coastal storms was also a concern.  Many of the pump stations in these areas are above ground and can become submerged or damaged by storm surges, resulting in spills.

Flooding from heavy precipitation events is also an issue.  Last year’s Tropical Storm Beryl brought substantial rain and flooding to Manteo and Columbia. Manteo’s main street had significant flooding, even though it is just a few hundred feet from the sound.

Finally, projected changes in land use are a consideration.  I alluded to this before, but in 25-50 years, some areas of these towns may be underwater, which affects not only the town’s infrastructure components but the areas it will serve.




  

 

  

 
     

 
     

SLR Scenarios  in Manteo and   
Columbia:  CREAT  

2035 2060 

High 
(1.5m by 2100) 8 inches 23 inches 

Medium 
(1m by 2100) 7 inches 18 inches 

  
     

  
  

  
 

 
 

  
 

 
 

 
 

 

	 

	 

	 

	 


 

•	 Secured resources and 
assembled a project team 

•	 Identified national, state,
and local information 
sources 

•	 Used EPA’s CREAT 
software to identify
assets, threats, and cost-
effective management 
approaches 

•	 Incorporate project
recommendations into 
existing planning 
processes 

Addressing the Issue
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Low 
(.5m by 2100) 5 inches 12 inches 

Presenter
Presentation Notes
In short, we began addressing these issues by using EPA’s CREAT tool.

We first secured resources and assembled a project team.  This work was done with EPA financial support and substantial state level support as well.  The team included climate, environmental, and utility experts.  An expert in public health would have also been valuable.  

Next, we identified national, state, and local information sources. The toolbox from the Climate-Ready Water Utilities program and CREAT itself have several great resources.  In our project, we supplemented these materials with local maps and state-level climate analyses.

We then used EPA’s CREAT software to identify assets, threats, and cost-effective management approaches.  CREAT provides a library of solutions, but provides capacity for developing custom solutions as well.

Finally, we’re now working to incorporate project recommendations into existing planning processes.  If we dedicate the time and resources to undertake an analysis like this, we don’t want the final report to sit on a shelf.  Instead, we’re hoping to see project recommendations incorporated into the towns’ existing budget, infrastructure, and land use plans.  




 

   
   

 
    

    
  

    
 

  
   

   
    

  


 

	 

	 

	 

 


 

	 

Lessons Learned
 

•	 Local, state, and national information resources,
consulted at an early stage, will improve the planning 
process. 

•	 Consider enlisting a small support team of utility,
climate, environmental, and public health experts. 

•	 CREAT provides a methodical framework to examine 
climate pressures on water utility systems and develop
practical solutions. 

• Short-term climate scenarios (25-50 years), provided by 

CREAT, are instructive for utility planning purposes.
 

•	 CREAT is an iterative process, and can be updated as
new assets, threats, or solutions are identified. 
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Presenter
Presentation Notes
In taking on a project like this, we learned some valuable lessons.  

Consulting local, state, and national information resources early in the process will give you better results.  Using this tool is a learning process, and even though we began with considerable knowledge of climate and utility issues, I see room for improvement in our work.  Having maps, climate projections, and an understanding of basic climate science will improve the results of your project run.

Next, think about the team you’ll put together for the project.  The composition of the team is important, as the time will come to examine the likelihood and consequences of various scenarios.  A well-rounded, collegial team should be able to provide good input for this part of the project.

To the third point, CREAT isn’t a miracle potion.  However, it does provides a logical way to grapple with climate issues as they relate to your systems, and it has a plenty of adaptation options to recommend.  Generally, you’ll get out of it what you put into it.

Another benefit of CREAT is the short term climate scenarios.  Projections for the year 2100 are difficult to use for utility planning purposes.  Working with shorter projections can help inform practical adaption strategies and future infrastructure investments.

Finally, CREAT is designed to be an iterative process.  Already, I see things that could be improved in our analysis.  CREAT allows you to come back and refine your analysis over time, which I’d highly recommend as new information becomes available.

That’s the brief rundown of our work in Manteo and Columbia.  With that, I’ll turn it back over to Curt.




  
 

   
 


 

 




 

Building Awareness:
 
Researching Adaptation
 

Learn about options for adapting to changing

conditions
 

Presenter
Presentation Notes
Thanks, Jim. At this point, I’ll pause to address any questions we have waiting in the chat box.
 
As described by Jim, his experiences demonstrate the ability to build awareness through research and consideration of vulnerabilities. The next step is to build an awareness of the potential actions you can take to reduce risks and protect utility assets.




 

   
   

  
 

   
  

 
  

     
  

 


 

	 

	 

	 

Adaptation Basics
 

•	 When possible, adaptation can be 
incorporated into existing planning practices 
•	 A range of activities could build resilience at 

your utility 
– Enhanced operational flexibility 
– Expanded capacity 
– Alternate strategies 

•	 Information on adaptation options currently
being employed by water utilities and
communities is needed 
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Presentation Notes
Adaptation involves preparing your utility and community for the potential impacts of climate change to increase resilience. While it may be possible to incorporate adaptation into your utility’s existing planning practices, there is also a range of activities that could build resilience by enhancing your operational flexibility, expanding your capacity, or implementing alternate strategies for operations and infrastructure development. Climate change impacts may pose new challenges to utility operations, and the more you can integrate flexibility and greater capacity for service into your plans, the more you will mitigate the impacts of climate change threats. The design and assessment of adaptation strategies benefit from any information on the performance of those currently being employed by other water utilities and communities.




 

 
  

 
 

    
  

 

 


 

	 

	 

	 

Adaptation Library
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•	 Browse over 100 adaptive 
measures in CREAT 
•	 Review descriptions and

threat relevance to select 
those measures to include 
in assessments 
•	 Keep track of existing and

potential measures 

Presenter
Presentation Notes
The Adaptation Library in CREAT provides a basis for learning about options and selecting those your utility is currently using and those you want to assess the potential benefits of if they were implemented. You can browse these measures and review their descriptions to select those you want to include in your assessments. For example, if you are looking to expand capacity, you could select “Retrofit intakes,” which involves changing the elevation or location of intakes in advance of changes in water levels or flow.




 

 
 

  
 
 

 
 

 
   

 


 

	 

	 

Adaptation Resources
 

•	 Other resources for 
identifying adaptive 
measures include the 
Adaptation Strategies
Guide 
•	 Guide provides 

adaptation options
by region and threat 
type to browse and
use in CREAT 
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Presentation Notes
I want to mention that there are other resources out there for identifying adaptive measures, including the Adaptation Strategies Guide, which is another CRWU product. The Adaptation Strategies Guide provides adaptation options by region and threat type, which you can browse and then use in CREAT. 
 
CREAT links to this Guide and other resources containing additional examples and case studies of utilities pursuing adaptation. The Guide was recently expanded to include energy management and green infrastructure. Employing these strategies, such as water conservation at your plant, green roofs, or stormwater retention ponds, provide opportunities to realize benefits beyond increased climate change resilience and integrate your response to climate change with other utility priorities.




 

 
  

 
 

   
    

 


 

	 
 

	 

	 
 

	 

Summary
 

CREAT provides: 
•	 Support for building climate awareness
 

•	 Climate data within a risk-assessment 
framework 
•	 Links to other climate-related resources
 

•	 Adaptation options for consideration 
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Presentation Notes
To summarize what we’ve covered today, CREAT is a useful tool that provides you with support for building climate awareness, climate data for your location within a risk assessment framework, links to other climate-related resources so you can expand your research and ideas, and adaptation options for consideration as you discuss building climate resilience at your utility.




 

   
  

  
   

   


 

	 

	 

CREAT Training
 

•	 CREAT 2.0 is freely available for download from 
the CRWU website 
•	 Training videos are integrated into software with

example analysis files 
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Presentation Notes
CREAT Version 2.0 is available for free download on EPA’s CRWU website. The software includes training videos to walk new users through the risk assessment process. For a more in-depth discussion, please stay tuned for information regarding the date of our second webinar on CREAT.




 

 

 
 
 

  
 

  
  

 
 
 

 
 

  
  


 CREAT Training
 

Advanced Training 

Large, combined utility 

Floods and water quality 
following storm events 

Basic Training 

Small, drinking water utility 

Increasing drought severity 
with climate change 
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Presentation Notes
In the meantime, we encourage you to download the software and check out the training videos. The videos are provided for basic and advanced users. The basic training, which is geared toward new users who may be looking to the tool as a starting point in thinking about climate adaptation., walks viewers through an example of someone using the tool for Arid Springs Water, a hypothetical small drinking water utility in Arizona. In the ASW example, the main concern for the utility is increased drought severity, which should come as no surprise for the Southwest region. The second track for the training, Advanced Training, follows a user from Gulf Water, a hypothetical large combined utility in Mississippi, in a more in-depth use of the tool, focused on climate impacts on floods and water quality following storm events. You can select from either or both trainings, to view videos on each step of the tool process.




 

 

 
 

 
 

 
 
 

 
 
 

 

 
 

 

   
  

 
   

 
 

 
 

 






Climate Ready Tools & 

Resources 
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Assess Risks 
and Evaluate 
Opportunities 

Collaborate 
with 

Partners 

Research 
and Gather 
Information 

Learn 
Climate and 
Adaptation 

Basics 

Explore 
Elements 
of Climate 
Readiness 

Climate Resilience 
Evaluation and 
Awareness Tool 

Extreme 
Events 

Workshop 
Planner Toolbox Adaptation 

Strategies 
Guide 

Adaptive 
Response 

Framework 

Presenter
Presentation Notes
As a reminder, CREAT is part of a suite of tools offered by CRWU. The tools can be used together or individually to help accomplish increasing climate readiness at your utility. If you are interested in additional tools, we encourage you to attend our other webinars.




 

  
 

 
   

 
   

   
 
 

 

  


 

	 

	 

	 

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://epa.gov/climatechange 

www.epa.gov/climatereadyutilities 41 
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Presentation Notes
Both of the tools and resources we will be discussing are available on the EPA CRWU website, accessible at www.epa.gov/climatereadyutilities. If you have any questions about using CRWU tools, or have any feedback on your experiences using these tools, please contact us at CRWUhelp@epa.gov. We also encourage you to learn more about other EPA climate activities by visiting www.epa.gov/climatechange.


www.epa.gov/climatereadyutilities
http://epa.gov/climatechange
mailto:CRWUhelp@epa.gov


 

  
  

 

 

    
 

   

  
  

    


 Upcoming Events
 

Next Event  Date  
Extreme Events Workshop Planner March 6, 2013 

Coming soon  Date  
Adaptation Strategies Guide March 13, 2013 
Workshop Planner/ Adaptation 
Strategies Guide April 10, 2013 

Using CREAT for Planning and Decision 
Support TBD 

To register for these events and download resources, 
visit the CRWU website: 
www.epa.gov/climatereadyutilities 
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Presentation Notes
Before we move into a question and answer session, I just want to share some of our upcoming events with you. The next webinar in this series will focus on the Workshop Planner and be held on March 6th. For more information on this webinar series, including registration for upcoming events, and to view or download resources, please go to the CRWU website, www.epa.gov/climatereadyutilities.


www.epa.gov/climatereadyutilities


 

 
 

   
 

 
 

  
  

 


 

 

 




 

Next CREAT Webinar
 

• Assessing risk 
– Consider “baseline” risk assessment 
– Evaluate risk reduction through adaptation 

• Planning adaptation 
– Build packages of adaptive measures to plan

implementation 
– Consider costs and energy implications of


adaptation choices to support decisions
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Presentation Notes
The second CREAT webinar planned for this spring will describe the rest of the CREAT process, with a description of how to assess risks of the threats identified before and after implementing various adaptation options, how to apply these results as part of adaptation planning and how to consider costs and energy implications of adaptation choices. More information on this event will be posted on our website when the schedule is finalized.




  
 

 
 

 
 

 
 

 
  

 
 

 

  

 

  

 


 Thank you
 

Any questions? 
Curt Baranowski 
Baranowski.Curt@epa.gov 

John Whitler 
Whitler.John@epa.gov 

Amy Posner 
Posner.Amy@epa.gov 

Laura Dubin 
Dubin.Laura@epa.gov 

CRWUhelp@epa.gov 
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Presentation Notes
Thank you for your time and attention today for our presentation introducing the Climate Resilience Evaluation and Awareness Tool. We would appreciate your response to our polling questions which you can view by clicking on the polling questions link and the browse to button. If your pop-up blocker blocks the site, simply copy and paste the link into your browser. 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 and through the chat box. Please un-mute your phone line by hitting *1 to speak or type your question into the chat box.
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