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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 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 a more in-depth description of how to use the Climate Resilience Evaluation and Awareness Tool, also known as CREAT, for risk assessment and adaptation planning.  Today’s webinar is the second CREAT webinar. The first part of the CREAT webinar series training was held in February and provided an introduction to the tool. In today’s webinar we will describe the basics of using CREAT to assess risks to vulnerable assets from threats related to climate change, build and compare adaptation packages, and begin the process of considering climate change as part of infrastructure and operations planning decisions at drinking water, wastewater, and stormwater utilities.



CRWU Webinar Series 

Topic Next Event 
Introduction to CREAT May  8, 2013 
Assessment and Planning with CREAT June 5, 2013 
Sustainability and Adaptation June 19, 2013 
Climate Change and Decision-Support July 24, 2013 
CRWU Tools Overview TBD 
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• Additional topics and dates under consideration 
• Visit http://www.epa.gov/climatereadyutilities 

for updates 

Presenter
Presentation Notes
This webinar is part of our series covering the tools and resources that CRWU provides for the water sector. The series will continue through the summer. Our next planned event is May 8th, where we will again provide the first part of this CREAT webinar series. To register please visit epa.gov/climatereadyutilities. 

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


Housekeeping 
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• Polling questions 
• Mute/un-mute 
• Questions 
• Technical difficulties 

 

Presenter
Presentation Notes
Before we get started, I’d like to quickly address a few housekeeping items. First, I want to let you know that we will make these slides available to registrants following the presentation; they will be available online within 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 them in the chat box. We can take a few questions as we go through the presentation and will do our best to address all of them at breaks or at the beginning of the Q and A session. Finally, 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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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  
• Evaluating resilience 

– Assessing risk 
– Mitigating consequences 
– Planning adaptation 

• CREAT Training 
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Presenter
Presentation Notes
Let me give you a brief overview of today’s presentation. First, we’ll give a basic introduction to CREAT, including the goals and purpose of the tool. Next, we’ll discuss how to use the tool to conduct a risk assessment and how to use the adaptation library to find ways to mitigate consequences from climate change impacts. Next we will review how to use your results to support and plan adaptation efforts at your utility. Finally, we will preview the CREAT 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
So, let’s start by learning more about what you can do in CREAT.



• Software tool for conducting a 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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About CREAT 

Presenter
Presentation Notes
CREAT allows you to conduct a risk assessment of potential climate impacts at your utility. Since there is uncertainty in projecting future climate impacts, CREAT provides a choice of multiple climate scenarios to help capture that uncertainty by considering actions to reduce vulnerabilities across multiple futures. The assessments you conduct in CREAT can inform adaptation planning for your utility by helping you compare potential costs, effectiveness in terms of reducing risk 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  

Build 
Awareness 

• Compare adaptation options 
• Generate reports to support 

decisions 

Plan 
Adaptation 

• Catalog data and assumptions 
• Understand and assess  

climate impacts 

Assess  
Risk 
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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 conducting adaptation planning at your utility. If you are just beginning to think about climate impacts, you can explore CREAT’s regional and local climate data. The tool also provides links to publications, models and other resources where you can learn more about climate change.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.After identifying significant threats and opportunities for adaptation during assessment, you can compare adaptation options to see which options make the most sense for your utility when responding to climate change impacts. You can also generate customized reports to share with decision makers. Another feature in CREAT is that you can consider energy implications in addition to other cost-benefit measures when evaluating adaptation options. In today’s webinar, we are going to focus on assessing risk and planning adaptation within CREAT.



CREAT Process 

Presenter
Presentation Notes
What you are looking at now is the Home view in CREAT, which shows you all seven risk assessment steps. 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. Detailed information related to these steps was covered in part 1 of this CREAT webinar series. If you missed this webinar, you can view the archived version online. We’ll be providing some background information as a refresher and to set the stage for today’s presentation which will focus on the steps on the right half of the screen. Your Baseline Analysis assesses potential consequences if climate continues to change but 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 very flexible and should be used iteratively, so you can start your assessment if you have or have not considered climate-related adaptation planning. Also, most CREAT screens have comment fields to capture any assumptions you make during the process, which can be very helpful when you revisit analyses to remind you where you might want to update information.



• Setup and assets 

– Utility and location information 

– Time periods and analysis parameters 

• Building awareness 

– Using climate data 

– Identifying challenges (threats) 

– Researching adaptation 
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CREAT Introduction 

Presenter
Presentation Notes
During the Introduction to CREAT webinar, we reviewed the first half of the CREAT process. In Setup, we talked about key decisions that need to be made for your analysis file. These decisions included the selection of: locations and time periods at which you want to assess climate impacts, historical data sets for analysis and decisions about how to approach likelihood and consequence risk analysis parameters. We also reviewed the climate data projections in CREAT and discussed how they can be used to help identify specific climate challenges or threats relevant to your utility. After you determine what your priority threats are, you can search for appropriate adaptation options to consider during your risk assessment.



CREAT Worksheets 

• Templates for collecting 
information in preparation 
for using CREAT 

• Four worksheets provided: 

– Pre-assessment 
discussion 

– Climate data 

– Setup data 

– Adaptation preparation 
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Presenter
Presentation Notes
To help with information gathering in these initial steps worksheets are provided within the software. These worksheets are especially useful if you plan to do an in-depth climate risk assessment, but can be helpful for anyone using the tool. 



Evaluating Resilience:  
Assessing Risk 

Evaluate potential consequences to assets from 
impacts related to climate change 

Presenter
Presentation Notes
Now we will go into detail about using CREAT to assess potential risks from climate change for your utility. 



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
In order to start your risk assessment, you’ll need to carefully consider which climate-related impacts may be relevant for your utility. In CREAT, climate impacts are linked to projected changes in climate and grouped into five broad categories which are listed on the slide. 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. Within each of these categories, CREAT also provides a set of more specific ‘threats’ which have been defined based on challenges that water utilities already face. For example, within the flooding group, you can select coastal storm surges or high flow events. 



Climate Data in CREAT 
View data from 
multiple climate 

stations, 
scenarios and 
time periods  
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Annual and 
monthly 

temperature and 
precipitation 

Intense 
precipitation 

events and sea- 
level rise 

Presenter
Presentation Notes
To help you determine which threats you should choose, along with their future magnitudes, CREAT provides different types of climate data. This slide is a screenshot of a few graphs that represent projected changes in temperature, precipitation, both average monthly and intense precipitation, and sea level for whatever location you chose. You can use this information to help define your threats in a more quantitative fashion. However, realize the user needs to provide additional system- and location-specific information necessary to complement CREAT data. If you think you might want to include additional data, there are links in CREAT to a number of different resources that can help. For example, if you were curious about historic streamflow data and reservoir levels, you could visit USGS’s Surface Water data site to get that information for your source water. The graphs shown here allow you to compare the historical and 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. Reviewing this data, along with any additional information you chose, will help identify which threats are of concern for your utility. For more information on this data, please attend the May 8th Introduction to CREAT webinar or review the archive presentation on our website. 



Asset-Threat Pairs 

• Consider those assets vulnerable to 
identified threats 

• Pairs are the basis for all risk assessments  
• Risk assessed for each scenario and time 

period when a threat is applicable 
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Presenter
Presentation Notes
 Once you have identified and defined threats, the next step is to consider which of your assets may be vulnerable to these threats. Many of you may already have a good idea of what your priority threats and assets are based on current challenges. In CREAT, all risk assessments are conducted on individual asset-threat pairs, which allow you to capture the unique consequences for individual assets.  For example, you may have multiple pump stations but you may only be worried about the impact of coastal storm surge for those that are at the lowest elevations. After adding your assets, you’ll pair them to the appropriate threats as seen in the screenshot below. In this example, we’ve linked the Navajo Reservoir asset to the drought-related threat of lower reservoir levels. When inputting your assets, it is important to remember that you only need to add those assets which might be impacted by climate change. It’s a good idea to start your CREAT assessment with only a few key assets, you can always go back and add more later on. 



Baseline Analysis 

• Baseline shows 
current resilience 

• Opportunity to 
consider and 
document benefit 
of what you 
already do 

• Represents the risk 
of taking no action 
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Presenter
Presentation Notes
 The Asset step concludes the data and inventory half of the tool and prepares you to move on to the assessment and planning half of the tool. To start, you’ll conduct Baseline Analyses on your defined asset/threat pairs. The results of your Baseline Analysis will represent your current state of resilience to future impacts; this is essentially your ‘business as usual’ approach. The results also represent the risk of taking no action. However, the Baseline Analysis provides an important opportunity to consider and document any current actions that may help provide resilience to climate change. 



Assess Consequences 

• You can assess the qualitative level of 
consequences for each category 

• Tool combines these decisions into an 
overall level for asset-threat pair 

Presenter
Presentation Notes
Ok, so let’s discuss in a little more detail what actually happens during the Baseline Analysis. For each analysis, you can assess the consequences of your threat on its paired asset by assigning a qualitative level for each of your five consequence categories, from low to very high. In this instance, we are again looking at consequences related to lower levels of a reservoir due to drought. If you viewed the Introduction to CREAT webinar, you’ll recall that these five consequence categories and their levels are customized during the Setup step. For those of you that missed the earlier webinar, these categories are meant to fully capture the damages or losses that you would see at your utility if this threat occurs. The choices you make here should reflect the priorities of your utility. CREAT combines these five individual selections into an overall level of consequence for the asset-threat pair. 



Assessment Results 

• Each assessment 
results in a specific 
combination of 
likelihood and 
consequences 
 

• Results placed into 
bins of the risk matrix 
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Presenter
Presentation Notes
What you see for each Baseline Analysis is the results of the specific combination of likelihood that the threat will occur and consequences to the asset should it occur. Within the Baseline step, you can view your results by time period. The example shown here uses ‘conditional likelihood’ as opposed to the ‘assess likelihood’ approach and therefore shows that the threat occurs in both the 2035 and 2060 time periods. The second row illustrates the assessed consequences at a ‘high’ level (designated by the orange three) for the 2035 time period and ‘very high’ level (designated by the red four) for the 2060 time period.  CREAT provides the framework to consistently assess your pairs against the same consequence matrix. The results are translated from the original display shown at the top into an overall risk matrix, shown here at the bottom right. This risk matrix places each assessment result in one of the bins or cells on the four by four grid.  The bottom or X axis represents consequences going from low to very high, while the left or Y axis shows likelihood, going from low to very high. You can see that our two results for the 2035 and 2060 time periods were placed in the appropriate bins within the matrix. The final matrix will give you a sense of the overall distribution of all of your Baseline Analysis results and may help you focus in on high consequence threats. Before we get into evaluating utility resilience, this is a good place to stop and address chat Q and A.



Evaluating Resilience:  
Reducing Consequences 

Consider how adaptation options reduce the 
consequences to assets from threats 

Presenter
Presentation Notes
So far, we’ve gone through all of the inventory steps and have completed the first step in our assessment and planning process. The next step of the risk assessment process is to find ways to reduce the consequences assessed during Baseline through the implementation of adaptive measures.At this point, I’ll pause to address any questions regarding data provided in CREAT that have been entered in the chat box.



Adaptation Library 

• 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 
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Presenter
Presentation Notes
While you will have the opportunity to build your inventory of adaptive measures during assessments, the Adaptation Library in CREAT allows you to select the existing options your utility is currently using and to learn about potential options that you may consider implementing. You can browse these measures and review their descriptions to select the ones 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 due to changes in water levels or flow.  You can also easily define your own adaptive measures. The library is a great reference and can be visited at any point to help keep track of your existing and potential measures, which are marked with either an “E” for Existing or a “P” for Potential as seen in the screenshot here on the right. 



Resilience Analysis 

• Resilience Analysis results represent the 
benefits from adaptation 

• As in Baseline, assessments conducted for 
asset-threat pairs and time periods 

• Similar process encourages you to 
consider options for reducing risk 
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Presenter
Presentation Notes
The Resilience Analysis is used to show the benefits your utility would see from implementing adaptation options and reducing your potential risks from climate impacts. This is where your potential adaptation options come into play; you can assign these options to your Resilience assessments. Similar to the Baseline process, these assessments are conducted on asset/threat pairs at each relevant time period. 



Select and Modify 
Measures 

• Continue to build a list of adaptation options by 
identifying those that could be implemented to 
provide additional protection 

• Explore ability to modify or improve existing 
measures, not just new practices or 
infrastructure 

Presenter
Presentation Notes
During the Resilience Analysis, you are encouraged to continue building out a list of measures that, if implemented, would help protect your critical assets and infrastructure. Many users find it cost-effective to modify or improve their existing actions. An example of this would be if you currently manage a certain area of wetlands, but you have plans to acquire and manage additional land for flood protection in the future. 



Adjust Consequences 

• Implementing adaptive measures 
should reduce consequences 
levels with respect to Baseline 

• Difference in overall consequence 
level is translated into RRUs 
which are used to calculate the 
benefits of adaptive measures  
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Presenter
Presentation Notes
The next step in the Resilience Analysis is to assess how the consequences from this threat on your identified asset would change with these adaptive measures in place. In theory, if you are taking action, one or more of the consequence levels should be reduced. If you’re not reducing consequences, you may want to consider additional or alternative adaptive measures.  Similar to the Baseline, you’ll assess the consequences in each of your five categories, noting the change from Baseline and documenting any important comments or assumptions. Your overall results are displayed on the bottom row of the resulting table. In the risk matrices, you can also see how the results have shifted to the left, indicating a lower level of consequence. The difference in these consequence levels between Baseline and Resilience is translated into Risk Reduction Units, or RRUs. You can use these RRUs later on in the CREAT process to help with your assessment of the effectiveness of adaptive measures. 



Evaluating Resilience:  
Planning Adaptation 

Build and evaluate packages of actions for adapting 
to changing conditions 

Presenter
Presentation Notes
The next step is to organize these options into potential adaptation plans and begin to consider how to make decisions regarding which plans to pursue.



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 

• Communicate and collaborate with other 
utilities and your community 
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Presenter
Presentation Notes
Adaptation involves preparing your utility and community for the potential impacts of climate change to increase resilience. Adapting to climate change does not have to be an entirely new effort, many times you are able to incorporate adaptation into your utility’s existing planning practices, such as asset management, capital and infrastructure planning, capacity building, and other decision making activities.  Adaptation options can build resilience at your utility by enhancing your operational flexibility, expanding your capacity or by finding alternate strategies for operations and infrastructure development. Climate change impacts may pose new challenges to utility operations, so the more you can integrate flexibility and greater capacity for service into your plans, the more resilient you will be to the impacts of climate change. When starting to develop an adaptation plan, you should reach out to other local utilities and your surrounding communities to identify any adaptation activities they may be working on. This can give you a better idea of the costs and benefits of certain options, or provide you with an opportunity to collaborate on projects.



Building Packages 

• Adaptation packages are possible plans for 
adapting to climate change 

• Each measure contributes costs and RRUs as a 
measure of benefit 

• Packages also defined in terms of energy 
implications of adaptive measures 
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Presenter
Presentation Notes
In CREAT, you can bundle your adaptive measures into packages that represent potential plans for adapting to climate change. How you design your packages and decide to group your adaptive measures is up to you. Some CREAT users choose to develop packages based on cost, for example low cost, medium cost and high cost packages. Others design packages to deal with specific priority threats or for certain portions of their utility that may be particularly vulnerable. For each package you define, the tool provides metrics based on costs and your Baseline and Resilience results measured in risk reduction units, or RRUs. Using these metrics you can compare how packages perform against each other and start making critical decisions about which actions you may want to pursue. You can also include other important details such as the energy implications for each package. For some utilities, energy implications may be an important consideration during planning discussions. 



Quantitative Results 

Results provided as  
• Risk matrices: assessment 

results by likelihood and 
consequence 

• Risk profiles: results counted by 
overall consequence 

• Indices based on RRUs and 
distribution of 

 results in matrices 

Presenter
Presentation Notes
Results within the tool are presented in a series of graphics. The risk matrices that we’ve seen before, shown on the top right here, display assessment results for each asset/threat pair by their likelihood and consequence levels. The risk matrices give you an overall sense of the distribution of risk across all assets and threats. As you compare the Baseline to the Resilience, ideally, you’ll see a shift from higher to lower consequence as a result of implementing your potential adaptation options.  Another key result is your risk profile, shown here on the bottom right. The risk profile shows you the results of your analyses for asset/threat pairs in stacked bars for each scenario. Here you can see the user has accomplished a lot through their adaptive measures, going from many high and medium consequence levels (the orange and yellow sections) to all low consequence in their resilience results, shown by the all green bars. CREAT also provides a risk index value which is based on the RRUs and the distribution of results in the risk matrices. 



Reports Available 

• Data exports and summaries 
• Narrative reports in MS Word 

– Summary 
– Climate data 
– Inventories (assets, threats, adaptive 

measures and assessment results) 
• Data reports in MS Excel 
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Presenter
Presentation Notes
A series of data reports and summaries can be auto-generated from within the software. Data from Baseline and Resilience analyses as well as comparison of adaptation packages can be generated in Excel. Several narrative reports in Microsoft Word are provided. These documents include an overall summary report, a climate data report and individual reports with inventories on assets, threats, adaptive measures and assessment results. 



Summary 

CREAT provides: 
• Guided risk assessment process  
• Qualitative and quantitative measures of risk 

reduction to compare with adaptation costs 
• Support for adaptation planning and decisions 
• Reports available for communication of results 
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Presenter
Presentation Notes
To summarize what we’ve covered today, CREAT is a useful tool that guides you through a risk assessment framework that provides you with qualitative and quantitative measures of risk that will help you compare adaptation options to help support planning and decision making. In addition, the reports available from CREAT can be used to help communicate results to board members and other decision makers. 



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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Presenter
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 more detailed information on first half of the CREAT process, please attend the Introduction to CREAT webinar on May 8th.



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 

Presenter
Presentation Notes
In the meantime, we encourage you to download the software and check out the training videos. Two sets of videos are provided, one for basic and one for advanced users. You can select videos from either or both trainings for each step of the CREAT process.



Utility Experience using CREAT 

Keely Brooks 
Southern Nevada Water Authority 

 

Presenter
Presentation Notes
By now you should have a better understanding of the assessment and planning steps in CREAT. Before I turn the presentation over to Keely Brooks from the Southern Nevada Water Authority, I want to stop here and address any questions about CREAT from the chat box. Several utilities have already used CREAT and made some progress using climate data to identify threats to their utility and begin the planning process. At this point, I’d like to introduce Keely to present on their experiences using CREAT in a recent exercise with EPA.



Southern Nevada Water Authority 

Las Vegas Valley 

• Serve ~ 2 million residents 
• 40 Million Visitors Annually 

• 90 % Colorado River 
• 10 % Other 

Supply 
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Presenter
Presentation Notes
SNWA is a seven member agency responsible for supplying reliable, quality water to 2 million Southern NV residents and 40 million visitors annually. We are also responsible for Wholesale water treatment and delivery, Managing existing and secure future water resources, Constructing and operating facilities, and promoting conservation.We serve about 2 million residents and 40 million visitors annually. Our water supply is 90% Colorado River and 10% local groundwater, etc.



Southern Nevada Water Authority 

Lake Mead, 2000 Lake Mead, 2009 

Persistent Drought 
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Presenter
Presentation Notes
One of the major challenges for SNWA has been trying to meet the demand of our growing population, while facing a 12-year drought in the Colorado River basin. The drought, in addition to causing degradation of the water quality in the lake, caused the lake level to drop a dramatically from high level marks in the early 80s. The receding lake levels threaten our ability to withdraw water due to the elevation of our water intakes. This fact, combined with the expectation that growth in the Las Vegas Valley and the southwest states relying on the Colorado River will persist, SNWA wanted to investigate our vulnerability to this and other threats posed by climate change.  SNWA’s climate change work group, made up of directors and managers in our environmental, surface water and ground water resources group, water quality and treatment, engineering and operations departments, agreed to participate in an EPA pilot project to test out the CREAT version 2.0 tool.  The tool appealed to us because it had downscaled climate data preloaded into the tool, and it had a metric for comparing the cost of adaptation strategies and the ability of the adaptation strategies to reduce our risks to climate related threats.Additionally, EPA offered to assist with the process, which was a bonus because our group had just formed and we were all relatively new to considering climate change impacts.



Southern Nevada Water Authority 

Approach 

 Critical Assets  

 Hot/Dry Scenario Threats 

 Developed Consequence 
Rankings 

 Conducted Baseline 

 Future Work: Adaptation 
Planning and Cost 
Estimates for Resilience 
Assessment 
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Presenter
Presentation Notes
We identified dozens of SNWA assets, but to prioritize and reduce the number of assessments to evaluate in the exercise, we used the following criteria: 1, the asset is critical to achieve SNWA’s mission, 2, the asset has been sensitive to climate parameters historically, and 3, there are potential adaptation options available to SNWA that could minimize risk. So for instance our Colorado River Resource, Intakes, our Water Treatment Facilities and our In-Valley Distribution System were all considered priority assets. Due to time limitations we also had to go through the process of prioritizing threats to focus on for the 2-day EPA exercise. Prior to the meeting the work group refined the definitions used to rank the consequences of the climate impacts, and then ranked the consequences for the asset/threat pairs accordingly. We only started to get into the adaptation planning portion and resilience assessment prior to and during the 2-day workshop, because we need to develop better cost estimates and risk reduction estimates before we can adequately assess resilience.



Southern Nevada Water Authority 
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Presenter
Presentation Notes
We used climate projections of Temperature and Precipitation for different SNWA areas of interest. So for our infrastructure assets located in the Las Vegas Valley, such as our distribution system, we used projections downscaled to the weather station located at the McCarran International Airport. That is what is shown here, the projections for the 9GCMs downscaled for the A1B scenario for the 2060 time slice. The circled symbols indicate the models selected by the CREAT tool to be used in the assessment. The three models capture the possible spectrum of climate conditions Las Vegas may experience in the future. This is how SNWA is addressing future climate uncertainty for our area. It’s the same as developing future population projections for our service region, but for climate. In our exercise with EPA we focused on the Hot and Dry scenario (almost 6 degrees Fahrenheit increase and a 19% decrease in precipitation by 2060) and the possible climate driven threats associated with this climate scenario. This graph only shows annual changes, but CREAT provides monthly changes as well. For our Hot and Dry climate scenario, Las Vegas is projected to warm more in the summer, by as much as 7 degrees Fahrenheit, so the concern here is will the warmer air temperatures warm the water in the distribution system and increase the formation of trihalomethanes (THMS), which are regulated under EPA’s Disinfection By-Products Rule? Or will the summertime warming increase our peak demand such that we need to consider increasing our overall capacity? These are just some of the questions we are trying to answer with this assessment. 



Southern Nevada Water Authority 

 Asset/Threat Pairs for Hot Dry 2060 Scenario 

 Low Lake (1075-1000 ft) 
- Impacts to supply, source 

quality, and water treatment 

 Extreme Low Lake (below 1000 ft) 
- Impacts to supply, source 

quality, and infrastructure 

 Warm water in distribution 
system 

Threat List 

* Low Lake Mead 

* Extreme Low Lake 

* Warm H2O in Distribution 
Water Quality at Intake 
Changing Outdoor Irrigation 
Demand 

Decrease in Power Grid Reliability  

Increase Invasive Species 
Increase Fire 
Increase Flood 
Reduction in Groundwater Recharge 
Change in Runoff Timing 
Decreased Snowpack 
Reduced Wetlands 
High Temps (outdoor workers) 
Higher Water Cost (outdoor workers) 
Unhealthy Air Quality (outdoor 
workers) 
Higher Living Cost  (outdoor 
workers) 
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Presenter
Presentation Notes
Next we identified a list of nearly 20 different threats that could be a concern, but only tackled three during the exercise, which are asterisked. Of note is that for threats like low Lake Mead levels, there are distinctly different consequences associated with different levels of decline. For lake levels below 1075 feet, we have reductions in our annual allocation. At 1050 feet we lose our first water intake. At 1000 feet we lose our remaining intake. Water quality also becomes an issue as warmer, poorer quality surface water approaches these intakes. To address this, we created two different threats (Low Lake and Extreme Low Lake) related to reservoir levels to address the different consequences, and magnitudes of consequences.



Southern Nevada Water Authority 

 Preliminary Consequence Matrix Criteria 
Category 

Utility Business 
Impacts 

Utility Operational/ 
Equipment Damage 

Source Water 
Impacts 

Environmental 
Impacts 

Community/Work 
Force Health Impact 

Description 
Revenue or 
operating income 
loss 

Cost of replacing 
service or equipment 

Quantity and Quality 
 

Resource loss and 
compliance with 
environmental 
regulations  
 

Duration and spatial 
extent of impacts 

Very 
High 

> $5M  > $5M  > 40 KAF loss 
for 3+ years 

Long term 
regulatory non-
compliance 

Long term 
and 
widespread 

High $5M-1M $5M-1M 
20-40 KAF loss 
for 3+ years 

Persistent 
environmental 
damage - may incur 
regulatory action 

Short term and 
localized 

Medium $100k-$1M $100k-$1M 
<20 KAF loss for 
3+ years 

Short-term -
compliance can 
be quickly 
restored 

Minor public 
health impacts 

Low < $100k < $100k Minor, short term No and low impact No and low impact 

Presenter
Presentation Notes
We kept the 5 main consequence categories provided in CREAT, but refined the definitions slightly. For instance, we based the equipment and utility impact rankings on our insurance deductibles for losses, and we identified conditions which would constitute critical supply losses for us based on shortage criteria for managing the Colorado River Basin and on supply and demand simulations applying the shortage conditions. We do want to go back to identify critical source water quality thresholds based on different chemical constituents affected by drought and low lake levels (such as Total Dissolved Solids (TDS), bromide, and Total Organic Carbon) which increase in concentration during droughts. These conditions give an indication of how much additional treatment would be necessary. We also would like to go back and refine the environmental impacts and health impacts in the future.



Southern Nevada Water Authority 

 Exercise Outcomes 

Preliminary Baseline Risk Matrix  
(highest-level consequence weighting method) 

 SNWA work group capacity 

 Provided framework for 
assessment 

 Prioritization for future 
adaptation planning 

 Database for future iterations 

 Connected us with peers 

 
40 

Presenter
Presentation Notes
To the left is the preliminary baseline risk matrix for the Hot and Dry Scenario. The numbers in the matrix indicate the number of asset threat pairs that were ranked with that level of likelihood and consequence. After we complete the baseline assessment for the three scenarios we will continue with adaptation planning (e.g. develop cost estimates and risk reduction measures for different adaptation options) and resilience assessments.  



Southern Nevada Water Authority 

Presenter
Presentation Notes
The EPA exercise helped SNWA’s climate working group better understand the components of the CREAT tool, how the risk reduction unit in the tool is used, and the overall risk assessment process.  This effort also made us realize how big an undertaking this process is, and we recognized that it will take many iterations to flesh out and quantify the risk rankings. The first attempt relied heavily on expert elicitation and qualitative estimates.  But overall the exercise gave us a strong footing for moving forward, helped us prioritize critical assets and threats to do more work on, and provided us with a database of assets and threats for future iterations.  Additionally, it connected us with the EPA team and their contractors so that as we move forward with our assessments we have them as resources if we have questions.



Climate Ready Tools & 
Resources 

42 

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
Keely, thank you so much for describing SNWA’s experience with CREAT, and for demonstrating the ability to apply the framework provided by CREAT to assess risks and identify adaptation options through research and collaboration with colleagues. Before wrapping up, I want to stop and address any questions for Keely from the chat box. 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 
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Presenter
Presentation Notes
All tools can be accessed on our website at www.epa.gov/climatereadyutilities. Before we move into the 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 on your experiences using CRWU tools 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 

To register for these events and download resources, 
visit the CRWU website:  
www.epa.gov/climatereadyutilities 
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Next Event Date 
Introduction to CREAT May 8, 2013 

Coming Soon Date 
Assessment and Planning with CREAT June 5, 2013 
Sustainability and Adaptation June 19, 2013 
Climate Change and Decision-Support July 24, 2013 
CRWU Tools Overview TBD 

Presenter
Presentation Notes
This slide has information on some of our upcoming events. Our next webinar will revisit CREAT with an Introduction to the tool in May; additional webinars are being scheduled for later this summer. 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. 



Curt Baranowski 
Baranowski.Curt@epa.gov 
 
John Whitler 
Whitler.John@epa.gov 
 
Laura Dubin, ORISE 
Dubin.Laura@epa.gov 
 
C

 
RWUhelp@epa.gov 
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Thank you 

Any questions? 

Presenter
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.


	Assessment and Planning with the Climate Resilience Evaluation & Awareness Tool
	CRWU Webinar Series
	Housekeeping
	Climate Ready Water Utilities (CRWU)
	Climate Ready Tools & Resources
	Overview
	Climate Resilience Evaluation & Awareness Tool (CREAT)
	Slide Number 8
	What Can You Do in CREAT?
	CREAT Process
	Slide Number 11
	CREAT Worksheets
	Evaluating Resilience: �Assessing Risk
	Threat Groups in CREAT
	Climate Data in CREAT
	Asset-Threat Pairs
	Baseline Analysis
	Assess Consequences
	Assessment Results
	Evaluating Resilience: �Reducing Consequences
	Adaptation Library
	Resilience Analysis
	Select and Modify Measures
	Adjust Consequences
	Evaluating Resilience: �Planning Adaptation
	Adaptation Basics
	Building Packages
	Quantitative Results
	Reports Available
	Summary
	CREAT Training
	CREAT Training
	Utility Experience using CREAT
	Slide Number 34
	Persistent Drought�
	Approach
	Climate Scenarios for Las Vegas, NV
	Asset/Threat Pairs for Hot Dry 2060 Scenario
	Preliminary Consequence Matrix Criteria
	Exercise Outcomes
	Slide Number 41
	Climate Ready Tools & Resources
	Connect with CRWU
	Upcoming Events
	Thank you

