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Presentation Outline 

• CRWU history and overview 
 

• Adaptation Strategies Guide overview & 
demo 
 

• Ongoing CRWU efforts 
 

• Questions? 
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Mission 

 
Lead to provide the water sector (drinking 
water, wastewater, and storm water) 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
Want to start out with our mission statement—our goal is to support the water sector as they begin to consider climate change impacts to their systems, by providing the practical tools utilities can use. We don’t do the modeling, data things—instead we take the data and model projections and translate those into usable products.



Climate Ready 
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NDWAC CRWU Report 

Final WG report provides EPA with recommendations on developing 
a CRWU initiative to support water sector climate resiliency.  

 Developing an Adaptive Response Framework 

Fundamental guide to build out the concept of a climate ready water 
utility, integrates with other tools.  

 

 

Presenter
Presentation Notes
This slide provides a bit of background for the CRWU program that I would like to address before getting into the rest of the presentation. The two resources listed here are kind of basis for our program: NDWAC Report—EPA established a WG under the NDWAC that provides recommendations for the EPA of how to implement this program The Adaptive Response Framework was developed by the WG, and is included in the report as a way to guide utilities into becoming “climate ready.”  EPA create and implement a CRWU programIntegrate CRWU into existing EPA efforts Coordinate with other federal partners, states, associations, utilitiesPromote watershed planning and encourage adoption of integrated water resources managementRecommends developing adaptive regulatory capacityI’ll explain these two products in a little more detail in a few slides.  Throughout the presentation, I’ll try to make connections between the work we do at CRWU to the themes/focus areas of CZ 11, how our tools and resources can be effectively used by coastal communities and infrastructure, and also show how IWRM principles are incorporated into the work we do. IWRM is a term that gets thrown around a lot, and I know that IWRM principles are of particular importance/concern to coastal communities.  But there is a natural fit between IWRM principles and climate change consideration, since a great deal of both revolves around managing resources in a sustainable way.  Both also lend themselves to be flexible and adaptive processes.IWRM also encourages reaching out to interdependent sectors and actors, and the idea that climate change is not something an individual utility can which is a very important point from the NDWAC CRWU report, and included in the Adaptive Response Framework.    



CRWU Resources 

Climate Resilience Evaluation & Awareness Tool 
(CREAT) – Risk assessment tool designed to build climate change 
knowledge and support adaptation planning in the water sector. 
 

CRWU Toolbox – Searchable resource containing 
information to support the “Climate Ready” process. 
 

Joint Project with Climate Ready Estuaries – Explore 
relationships between discharging utilities and estuaries 
 

Table Top Exercise Tool – Scenario-based planning 
exercises for water utilities 

Adaptation Strategies Guide – Collection of briefs outlining the 
potential impacts of climate change and effective adaptation options. 
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Presenter
Presentation Notes
Here is a list of our ongoing efforts and current available resources.  I’m going to go through most of these in more detail in the next few slides. CRWU offers resources that help incorporate climate change into long term planning. Because I’m from EPA HQ, all of the tools and resources we develop are on a national scale.  However, throughout these resources and those that we plan to develop in the future, we attempt to tailor the information by climate region (according to the USGCRP report), one of which is coasts.  



Adaptation Strategies Guide 
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Promoting a Clear Understanding 
of Adaptation Options 

Presenter
Presentation Notes
Currently developing an Adaptation Strategies Guide for water utilities.  The general idea is that it takes the climate awareness/background information and the adaptation strategy library out of CREAT and turns it into a form that is easier for utilities to use and access, especially if they don’t currently have the resources to run a complete risk assessment.  It’s also a good entry point document for utilities that have just begun to consider climate change but aren’t sure how it may impact their operations or what they can do about it.



ASG Overview 

• Guide for drinking water and 
wastewater utilities that have not 
begun to consider climate change in 
utility planning 
 

• Navigate guide like a website 
 

• Goals: 
– Present easy-to-understand climate 

science 
– Translate science into impacts to utilities 
– List adaptation strategies related to 

impacts 
– Assist in the adaptation planning process 
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Presenter
Presentation Notes
The intent of the ASG is to basically be a climate adaptation planning tool to drinking water and wastewater utilities that haven’t really begun to consider climate change or how it can impact their systems.  We do this by providing a direct link to easy-to-understand, regional climate information, what impacts (or we call them “challenges) changes in climate will have on utilities, and list what adaptation options are currently being used or considered at utilities to approach these challenges.  This guide is a PDF document, but it has been designed so that users can  navigate it as a website, by clicking around links on the pages.  I’ll highlight how this function works in a few slides, and then during the demonstration. 



ASG Overview 

• About the Guide  
• Introduction 
• Select from three types of briefs: 

– Regional 
– Challenge Group 
– Challenge 

• Adaptation Planning Worksheet  
• Glossary 
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Presenter
Presentation Notes
This is the outline of the ASG. We’ve included an “about the guide” section that provides an overview of the climate science, where it comes from, and how we’ve used it in the guide. I’m going to go through each of these sections in much greater detail over the next few slides.The introduction outlines the adaptation planning process and describes the fact sheets (or briefs) that we’ve included. The user is then able to select from three kinds of briefs, regional, challenge group, and challenge briefs.  We’ve also included an adaptation planning worksheet that utilities can use in tandem with reading the briefs to help keep track of what adaptation options interest them, as well as begin to develop a plan of how and when to implement these adaptation measures.The last thing I’ll mention is the glossary, which provides more detailed descriptions of the adaptation options that are included in the guide.



ASG Overview—
Climate Data 

• Translating global climate data into utility 
challenges 
 
 
 
 

 
 
 

All data from USGCRP 2009 Report 
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Global Data

Historical data and model 
projections 

National Projections

Potential change and 
associated impacts 

Regional Projections

Potential change and 
associated impacts 

Challenges 

Impacts most relevant to 
water and wastewater 

utilities 

Presenter
Presentation Notes
So, where does the climate information come from? This diagram explains how we took global data projections and turned them into challenges utilities face.  The global climate data and global projections come from the U.S. Global Change Research Program’s 2009 report.  Using historical climate data and climate models, they produced climate projections for the globe.  The USGCRP then downscaled this data to both a national and regional level.  Nine regions are included within the guide, these regions were drawn directly from USGCRP.  We then took the regional projections and translated those into impacts that drinking water and wastewater utilities will face based on those changes in climate. You’ll see how all of these interact in a few slides.



What is Adaptation Planning? 
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1 - 
Understand 
projected 

impacts and 
challenges 

2 - Identify 
thresholds 

for failure or 
damage 

3 - Assess 
risks 

4 - 
Determine 
adaptation 

options 

5 - 
Implement 

and monitor 

Presenter
Presentation Notes
Now I want to go through the general process of adaptation planning at a utility, and how the ASG assists in this process



Adaptation Planning 

• Find climate data and information for your 
area 
 

• Collect and organize data at your utility 
 

• Understand how climate change will impact 
your utility 
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1 - 
Understand 
projected 

impacts and 
challenges 

2 - Identify 
thresholds 

for failure or 
damage 

3 - Assess 
risks 

4 - 
Determine 
adaptation 

options 

5 - 
Implement 

and monitor 

Presenter
Presentation Notes
First step is to understand projected impacts and challenges.  Utilities need to gain a better understanding of how climate change will impact their infrastructure and operations.  Within the ASG, this is the role of the Regional briefs, which contains climate informaiton drawn from the USGCRP report and how that will impact utilities.  As other sources of information, utilities can get climate information for their region from national sources such as NOAA data centers, DOI’s climate science centers; or by collecting and analyzing data that the utility itself has recorded over the years looking for notable changes and trends.



• Identify critical assets, operations, and 
systems 
 

• Determine what challenges or changes in 
climate (i.e., changes in precipitation and 
drought) will cause your assets to fail 
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1 - 
Understand 
projected 

impacts and 
challenges 

2 - Identify 
thresholds 

for failure or 
damage 

3 - Assess 
risks 

4 - 
Determine 
adaptation 

options 

5 - 
Implement 

and monitor 

Adaptation Planning 

Presenter
Presentation Notes
The second step is to consider cataloging thresholds for critical assets, operational components, and utility systems that may fail or suffer damage when challenged by climate change impacts.  For example, the elevation of coastal facilities and precip totals could define the flood state or combination of sea level rise and storm intensity as thresholds for flooding.The information in the guide doesn’t provide any further guidance on this area, since these thresholds are very utility specific.  However, once a user understands the potential impacts to their system, that will help inform what the most vulnerable assets/operational components and then the utility staff can determine what would cause them to fail or suffer damage.



• What is your potential risk/vulnerability to 
infrastructure and operations due to climate 
change impacts? 
 

• Risk assessment using  
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1 - 
Understand 
projected 

impacts and 
challenges 

2 - Identify 
thresholds 

for failure or 
damage 

3 - Assess 
risks 

4 - 
Determine 
adaptation 

options 

5 - 
Implement 

and monitor 

Adaptation Planning 

Presenter
Presentation Notes
 After gaining a better understanding of both the thresholds for failure and the projected impacts in your region, it is important to identify potential risks to infrastructure and operations.  While there is no further guidance for conducting a risk assessment in this guide, EPA’s Climate Resilience Evaluation and Awareness Tool (CREAT) is available for free download and provides a framework for utilities to complete a climate change risk assessment. 



• Identify and plan to implement adaptation options in your 
system 

• Consider adaptation within the context of ongoing utility 
practices 

– Asset management 
– Emergency Response Planning 
– Capital Improvements 
– Capacity Building  
– Supply/Demand Planning 
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1 - 
Understand 
projected 

impacts and 
challenges 

2 - Identify 
thresholds 

for failure or 
damage 

3 - Assess 
risks 

4 - 
Determine 
adaptation 

options 

5 - 
Implement 

and monitor 

Adaptation Planning 

Presenter
Presentation Notes
Results from a risk assessment can be used to identify options that reduce system vulnerabilities. The challenge briefs included in this guide provide general information on the impacts of climate change and lists of adaptation options that can be implemented to reduce potential consequences to operations and infrastructure. In addition to reducing risk, options should also be considered with respect to (1) current utility improvement plans and priorities and (2) current and projected available resources.  For example, if assessments indicate high risk to coastal outfalls and pumps from flooding, then options to mitigate flood damage should be considered with respect to overall infrastructure planning and general system updates.



• Monitor conditions following adaptation 
implementation 
 

• Reassess risk and adaptation as new 
information becomes available 
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1 - 
Understand 
projected 

impacts and 
challenges 

2 - Identify 
thresholds 

for failure or 
damage 

3 - Assess 
risks 

4 - 
Determine 
adaptation 

options 

5 - 
Implement 

and monitor 

Adaptation Planning 

Presenter
Presentation Notes
Following the design and implementation of any adaptation plan, utilities are encouraged to monitor conditions, compare results to projections, and reassess both risk and adaptation options as new information becomes available.  Monitoring should include remaining aware of new climate information and tools as they become available.



ASG Overview 
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Presenter
Presentation Notes
This diagram shows the relationship between the different parts of the ASG. So after reading the introductory materials, users will select from either one of the nine Regional Briefs or one of the five Challenge Group briefs, depending on how the user wants to approach climate change.The Regional briefs contain the climate challenges that were pulled from the regional climate data.  The challenge group briefs contain information on general types of challenges along with a compiled list of adaptation strategies. The user can then proceed directly to the individual challenge briefs, or if starting from a Regional brief, the user would be able to learn more about general types of challenges before proceeding to the challenge briefs.  The challenge briefs contains more specific climate information as well as a list of adaptation strategies. And like I mentioned previously, the user will document adaptation options they are interested in and other relevant information in the adaptation planning worksheet.



Regional Briefs 

• Projected Changes 
 

• Climate Science 
Example 
 

• Challenge Table 
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Presenter
Presentation Notes
So now I want to actually take a closer look at the different kind of briefs.  This is an image of the Northeast regional brief.  On this brief, there are projected changes, which highlight climate science issues water utilities will face, here you can see that some issues for utilities in the NE, are more days with extreme heat, and more severe flooding do to SLR and heavy rain events. Each regional brief also contains an illustrative example of climate science, this graph here shows the increase in number of summer days over 90F in Boston, MA. The last section I want to highlight on this brief is the challenge table.  Each row in this table corresponds to a challenge brief, and they are divided by challenge group on the left hand side.  Two rain droplets indicates that that challenge is particularly relevant to utilities in the NE, whereas one water droplet indicates that that challenge is less relevant.  From here, users can click on one of the water droplets to jump to that challenge brief, or click on one of the challenge group names to jump to that brief.  Since the floods group is particularly relevant to drinking water utilities in the NE, lets’ take a look at that group brief. 



Challenge Group Briefs 

• Challenge 
Summaries 
 

• Lists of 
adaptation 
options with 
relative costs 
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Presenter
Presentation Notes
Here on the challenge group brief you’ll find summaries of all challenges within that group and a list of adaptation options that are found under all of the individual challenge briefs, along with the options’ relative costs on a scale from $-$$$.Taking a closer look at the High Flow events and flooding description, you’ll see two water droplets, one for DW and one for WW.  Clicking on either of these will bring you to that challenge brief.Here is a snapshot of the adaptation options table.  There are three types of options included within each of the challenge and challenge group briefs:  planning, operational, and capital/infrastructure options.  Here you can see that some example options are to conduct SLR and storm surge modeling, and develop models to understand potential water quality changes. You may have noticed that last option you can see in this table is labeled with a star icon, this is how we’ve identified the “no-regrets” options throughout the guide.  The way we’ve defined no regrets as those adaptation options that provide benefits regardless of future climate conditions.  These options would build resilience to the potential impacts of climate change while yielding other, more immediate, economic, environmental, or social benefits (WUCA 2010; FAO 2011). However, ‘no-regrets’ does not mean cost-free; no-regrets options still have real or opportunity costs or represent trade-offs that should be considered by utility owners and operators (Wilby, 2008; Heltberg et al. 2009).  You can also see here on the side  the relative cost scale.I also want to highlight a few other buttons on this page.  You’ll find these “Return to Introduction buttons thoughout the guide, they will bring you back to the beginning of the guide where you can select a different brief if you like.  The image to the eft of the picture is the button for the Flooding challenge group.  You’ll see this button on the four challenge briefs included within this group, and clicking on it from one of the challenge briefs will bring you back here to this brief. You can see it now when we go to the High Flow Events DW brief. 



Challenge Briefs 

• Climate 
information 
 

• List of 
adaptation 
options 
 

• Utility case study 
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Presenter
Presentation Notes
Each of the challenge briefs also contains more detailed climate information relevant to this challenge—here we can see descriptions of projected changes to heavy rain events patterns.  This is another image of the planning section of the adaptation options table, you can see there are a number of no regrets strategies here, and going to the second page of this brief, you can see some of the operational and capital/infrastructure strategies, such as monitoring surface water conditions and acquiring ecosystems.  As you might expect, the operational and infrastructure strategies can be more expensive than the planning strategies, but there is still some variance within the categories. Each challenge brief also contains a utility case study that outlines a utility implementing at least one of the adaptation options listed within the briefs.  This particular brief has a case study of NYC acquiring and managing ecosystems to offset impacts of potential increases of precipitation events.



Challenge Briefs 

• Climate 
information 
 

• List of 
adaptation 
options 
 

• Utility case study 
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Presenter
Presentation Notes
Animate:-Enlarge climate information-List of adaptation options (& no regrets icon)-Highlight return to intro & Group icon-Utility case study (add screen shot of second page)



Adaptation 
Worksheet 

 

  21 

 Understand projected 
impacts and challenges  

 Identify thresholds for 
failure and damage 

 Determine adaptation 
options 

 Implement and 
monitor 

Presenter
Presentation Notes
So, after you would read through your relevant briefs, you would enter your information within the adaptation worksheet that is included within the ASG.  Within this slide, I’ve tagged the corresponding step in the adaptation planning process that we went through earlier. There is space for you to enter general information about your utility, list your priority assets and their thresholds for damage.  You also check your challenges of interest, then list relevant and important adaptation options, and finally determine a plan for implementing adaptation options. 



Glossary 

• Categorizes 
actions 
 

• Explanation of 
adaptation 
options 
 

• ID No-Regrets 
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Presenter
Presentation Notes
The final part of the ASG I want to show you is the glossary, which contains more detailed descriptions of the adaptation options.  Clicking on any of the options within a challenge or challenge group brief will bring you to its entry in the glossary.  We have categorized the options into 8 different groups, you can see them here.  The options are also grouped in these categories within the briefs.Along with the summaries, the no regrets icons are also identified with the same star icon you saw in the challenge briefs.



Adaptation Strategies Guide Demo 
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Promoting a Clear Understanding 
of Adaptation Options 

Presenter
Presentation Notes
Now I want to go into the actual document and run through the example I just showed you…



Climate Resilience Evaluation & Awareness 
Tool (CREAT)  

Overview 

24   

Presenter
Presentation Notes
CREAT is our assessment tool that allows comparison of adaptation options and potential climate threats. 



CREAT Process 
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Presenter
Presentation Notes
This is the home screen of CREAT which displays the overall process of CREAT –	from setup and inventory on the left-	to the assessment and evaluation processes on the right.  Following these steps in sequence allows users to inventory their utility’s assets and identify climate change concerns, and then conduct the baseline analysis, resilience analysis, and generate reports.CREAT works with the user’s needs and allows you to revisit any step throughout the assessment process to refine or update previously entered information. Potential threats are for U.S. regions within CREAT are based on data from the 2009 US Global Change Research Program.Risk assessments are based on the consequences associated with assets from possible climate futures. Users can either assess likelihood of threat over time – which is  the traditional risk assessment approach OR develop climate scenario based approach.Users reassess risk following the consideration and implementation of adaptation options , then resilience is gauged from the reduction in risk achieved.Assessments can support long-term planning by linking climate change projections to asset life-spans and budget cycles and CREAT into other water resource asset management processes.



Climate Information 

National and 
regional 

climate change 
descriptions 

Climate-related 
threat 

descriptions 

Preliminary 
adaptation 

libraries 
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Presenter
Presentation Notes
CREAT uses data from the USGCRP 2009 report for all of its analyses.  The USGCRP report divides the US into the 7 regions and “coastal” as you see here.  Within the tool you’ll find climate change descriptions for each region, as well as national information.  These descriptions are then translated into climate related threats.  CREAT also supplies a library of adaptation measures being used by water and wastewater utilities to respond to climate change that users can reference during their assessments. 



Climate Information 
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Presenter
Presentation Notes
This is the CLIMATE INFORMATION browser provided in CREAT.  This is really where the “Awareness” portion of CREAT comes into play.  As you can see, National, Regional, and Threat-related descriptions of potential climate change impacts are listed. The statements provided in these descriptions were drawn from the 2009 assessment conducted by the U.S. Global Change Research Program.This window has tabs for REGIONS along the top of the screen and THREAT TYPES along the right-hand side. When reviewing a regional description, threats relevant to that region are highlighted. Conversely, when reviewing a threat description, the relevant regions are highlighted.  Although a threat may not be relevant to the region you have selected, all of these buttons are active, so you are able to click on any of the gray buttons to learn more about a certain threat type. This browser can be accessed from any screen.In CREAT, you have the ability to display climate projections for a location in the U.S.  Clicking on “Projected Temperature and Precipitation” brings you to … (next slide)…



Climate Information 
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Presenter
Presentation Notes
…this screen.  Here you can indicate your location that you would like to display projections.Plots of temperature and precipitation projections are provided for your selected location with respect to annual average and monthly average temperature and precipitation for the current and possible future climates. On all plots, the bars you see cover the entire range of model projections. You are also able to upload historical data for comparison, which would be observations for your utility’s location and any other locations of interest.  Clicking on the “Show Historical Data” will now plot the data we have already uploaded for Washington, DC over the past 30 years, which is represented by Dash-dot lines. (Data for some cities already pre-loaded in the tool).The population of model projections in these plots includes 112 projections from 16 different models and 3 emissions scenarios (SRES A2, A1B, and B1). 



Outreach and Training 

 
• Software is available at: 

http://water.epa.gov/infrastructure/watersecurity/climate/creat.cfm 

 
 

• Training and Outreach 
 
 

• CREAT version 2.0 
– Energy Efficiency 
– Extreme Weather Data 
– Scenario-Based Planning 
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http://water.epa.gov/infrastructure/watersecurity/climate/creat.cfm�


CRWU Toolbox 
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Resources for Planning a 
Response to Climate Change 



CRWU Toolbox 
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• Searchable database for utilities to obtain resources 
related to climate change and water 
 

• Searches by utility attributes, climate concerns, and 
response strategies selected by the user 
 

• Current version contains over 550 resources 
– Publications 
– Current activities 
– Funding opportunities 
– Events 
– Tools and models 

Presenter
Presentation Notes
Goal is to provide the water sector with targeted, relevant, free information they can use with regards to climate change.Select utility attributes, concerns, etc to generate lists of resources catered to your interests.



CRWU Toolbox 
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Features: 
 
• Browse  by 

Tabs 
 

• Region Map 
 
• Highlighted 

Resources 
 

• Link Direct to 
Web Page 
 

• Option to 
Show 
Searchable 
Database/Res
ources List 



CRWU Toolbox 

33 

• Search function 
 

• Choose: 
• Region 
• Utility type & size 
• Climate concerns 
• Water resource 
• Climate response 
 

• Tailored resource list 
 

 
 

 



CRWU Toolbox 
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• Search function 
 

• Choose: 
• Region 
• Utility type & size 
• Climate concerns 
• Water resource 
• Climate response 
 

• Tailored resource list 
 

 
 

 



Want more information? 

CRWU website: 
http://water.epa.gov/infrastructure/watersecurity/climate/ 
 
 
Sign up for e-newsletters: 
EPA Climate Change and Water News: Send a blank email to 
water_and_climate_change_listserve-subscribe@lists.epa.gov 
 
 
EPA climate change activities:  
http://epa.gov/climatechange 
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Presenter
Presentation Notes
So that was a quick run-through of some of the tools and resources CRWU has to offer, hopefully I managed to show how the information can be tailored to coastal communities and IWRM practices.  I know that was a lot of information to cover in a short period of time, but all of these resources can or will be able to be found on our website listed here, and I’ve also included an email that will subscribe you to an EPA mailing, as well as EPA’s main climate change page.



 
John Whitler 
Whitler.John@epa.gov 
 
Amy Posner 
Posner.Amy@epa.gov 
 
Matt Ampleman 
Ampleman.Matt@epa.gov 
 
Curt Baranowski 
Baranowski.Curt@epa.gov 
 
To receive CRWU updates, email: 
CRWUhelp@epa.gov 
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Contact Information 
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