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Big Picture:

- Office of Water released draft
Climate Change Adaptation Plan

- Builds on 2012 National Water
Program Strategy: Response to
Climate Change

-Tools Fit Larger Effort to Adapt
Water Programs to a Changing
Climate

% r_._ National Water Program 2012 Strategy:
"\~ Response to Climate Change
B



http://www.epa.gov/climatechange/impacts-adaptation/fed-programs/EPA-impl-plans.html
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* Software tool for conducting risk |
assessment of potential climate change §
impacts at a water utility

e Multiple climate scenarios provided to
help capture uncertainty

e Assessments will help inform
adaptation planning

e Results from CREAT help utilities
compare potential costs, risk
reduction and energy implications of
different options
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If you are going to use CREAT to conduct a risk assessment, the tool guides you through a seven-step process. First, you will Setup your analysis file by providing key information about your utility and analysis parameters. 
Next, you will explore climate data to help define your Threats and identify which Assets may be impacted.
Following this, you’ll perform a Baseline Analysis to find out what would happen if climate continues to change and your utility takes no additional action. In the Resilience Analysis step, you will assess adaptation options to see which options help reduce potential consequences from climate-related impacts.
Finally, you will design and compare Adaptation Packages, view your assessment results and generate reports. The tool is meant to be used in an iterative fashion and provides fields to capture assumptions made during the process. Assessments can be refined at a later date or as additional resources and information become available.


CLIMATE READY

WATER UTILITIES
wEPA

What Can You Do In
CREAT?

Build
[ “ Awareness

e Explore local climate data
e View links to publications,

4

models and other tools

Assess

' f L Risk

e (Catalog data and assumptions
e Understand and assess

4

climate impacts

I _‘ Plan
24 <58 Adaptation

e Compare adaptation options
* (enerate reports to support

decisions
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e Many sites provide access to climate
projection data online

e 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

e [favailable, users can enter and use
their own data as well
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The Climate Change Adaptation Workbook

Key takeaways—

- Designed as a tool for place-based organizations
(communities, watershed groups, etc.).

- Meets EPA commitments to provide guidance on
doing vulnerability assessments.

- Provides guidance for writing action plans based on
the vulnerability assessments.

- Based on a risk management standard published
by the International Organization for
Standardization (I1SO).
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WORKBOOK foundation

Every place-based organization is unique
- impacts, situation, context, purpose, resources
- heed a generic system

Watershed organizations (e.g. NEPs) will probably face
100+ discrete risks
- need a system that will guide planning

NEP has four cornerstones:
(1) Focus on the watershed
(2) Integrate science into decision-making
(3) Foster collaborative problem solving
(4) Involve the public
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Why this WORKBOOK ?

Lots of recognition from experts that an iterative risk
management and vulnerability assessments are the
way to go for climate change adaptation.

(IPCC, NRC, ICCATF, NOP, GAO, etc.)

EPA has committed to develop tools and to help
communities respond to climate change

- EPA Strategic Plan

- EPA Climate Change Adaptation Plan

- NWP climate change strategy

- Freshwater Action Plan

- National Ocean Policy implementation
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Climate Change Adaptation

For CRE, climate change adaptation has two parts
- Vulnerability Assessment
. Action Plan(includes executing the plan)

Vulnerability Assessments—
Assess climate risks: identify, analyze, evaluate

An Action Plan—
Uses the vulnerability assessment to set
priorities, and to identify, develop, and
implement responses

Adaptation reduces (eliminates) risks from climate
change.
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WORKBOOK contents, based on ISO 31000

Preface; Introduction

Step 1* Communication and Consultation

Step 2 Establishing the context for the Vuln. Assess.
Step 3 Risk Identification

Step 4 Risk Analysis

Step 5 Risk Evaluation: Comparing Risks

Step 6 Establishing the Context for the Action Plan
Step 7 Risk Evaluation: Deciding on a Course

Step 8a Finding Adaptation Actions

Step 8b Selecting Adaptation Actions

Step 9 Preparing and Implementing an Action Plan
Step 10 Monitoring and Review

Appendices




Climate Change
Extension (CCX) to the
Stormwater Calculator

Joint Project: Office of Water and
Office of Research and
Development




EPA's National Stormwater Calculator

<% National Stormwater Calculator

Descri pt 1on [ Overview | Location | Soil Tyge | Sail Drainage | Topograhy | Precipitation | Evaporation | Land Cover | LD Caniols | Runcff|

Site Name (Optional)

Simple to use program for computing rainfall e |
runoff from individual properties under ot Smionts s )
different development and LID control oo s |

scenarios. o

iously saved site

Bring your site into view on the map
and then mark its exact location by
clicking the mouse pointer over it.

Features
e Can be run by non-modelers.

* Accesses national databases for local
soil and meteorological data.

* Includes LID controls (rain gardens,
green roofs, porous pavement, etc.).

* Runs SWMM in the background to
simulate the site’s response to a full set
of hydrologic conditions.

% National Stormwater Calculator ‘7. %

Remove Baseline Scenarie

t of Time Att d
~
=
—

Print Results to POF File

Potential Uses Pl
» EISA compliance at federal facilities

» State post-construction retention stds. - : 4

Target Rainfall Retention (inches)

[} Local Stormwater fee Cred It programs Hele This pIotshows haw requently diy aifall up £0 2 iven depth wil be retamed on e For | =

Runoff results are up to date. Analyze a New Site  Save Current Site Ext :
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Basically the calculator determines the probability at which different size storms will be retained on site under differing LID scenarios (“% of time attained”) for any location in the US. It uses SWMM- the Stormwater Management Model- as its computational engine. SWMM is an EPA designed model, long-used for hydrologic and hydraulic applications in urban areas (e.g., drainage).

EISA: Energy Independence and Security Act from 2007 contains requirements for retaining the 95th percentile storm in all new or retrofit construction projects at federal facility sites.


EPA's National Stormwater Calculator

Limitations

» Applies only to individual properties, not
to larger water/sewersheds.

* Provides only screening level analysis.

 Doesn't cover all types of Gl solutions
(swales, trees, compound LIDs).

Disclaimer (stated on opening page)

Users should check with their local stormwater
control agencies as to whether its results will
be accepted (e.g., EPA is NOT mandating its
use).

Outreach
 Launched July 24, 2013.
* 4,000 downloads after one month.
* Workshops and webinars held/planned.

D Design

Porous Pavement

% Capture Ratio

Pavement Thickness (inches)

Gravel Layer Thickness (inches)

Continucus Porous Pavement systems are excavated A
areas filled with gravel and paved over with a porous
concrete or asphalt mix,

Medular Block systems are similar except that
permeable block pavers are used instead.

Normally all rainfall will immediately pass through

the pavement into the gravel storage layer below it —
where it can infiltrate at natural rates into the site's
native soil.

Pavement layers are usually 4 to 6 inches in height

Learn more ...

Size for Design Storm

] I Restore Defaults

Cancel

Overview || Location | Soil Type | Soil Drainage

Topography | Precipitation | Evaporation | Land Cover | LID Controls | Runoff |

Analysis Options
Years to Analyze

Event Threshold (inches)

Ignore Consecutive Days

Use as Baseline Scenario
Remove Baseline Scenario

Print Results to PDF File

Help

O

Site Description | Summary Results | Rainfall Percentiles | Rainfall/Runoff | Runoff Frequen. 4

Statistic

Annual Averages

Average Annual Rainfall (inches)
Average Annual Runoff (inches)
Percent of All Rainfall Retained

Daily Event Statistics

Days per Year with Rainfoll

Days per Vear with Runoff

Percent of Wet Days Retained
Smaliest Rainfall w/ Runoff (inches)
Largest Rainfall w/o Runoff (inches)
Max. Retention Volume (inches)

Current Scenario Baseline Scenario
4519 4519

296 2234

9344 8037

68.86 62.46

610 4257

91.15 2905

0.36 011

234 0.30

302 162

This table summarizes runoff results for your site. The Annual Averages pertion of the table

Runoff results are up to date.

Analyze a New Si

te Save Current Site  Exit
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SWMM is a larger model that can connect and model a larger system including multiple land areas, conveyance systems (channels and sewers), storage/treatment facilities, and different types of LID practices. It can also model snowmelt, groundwater, pollutant buildup/washoff/transport, and complex hydraulics.  The Stormwater Calculator  uses an individual property (i.e., a single SWMM sub-area) as its basic unit of analysis. The calculator primarily provides useful analyses for screening purposes.
The maximum area for analysis in the calculator is ~20-30 acres, otherwise, the landscape gets too heterogeneous for the calculator to model accurately. Large scale areas, that include stormwater conveyance systems, should be modeled with SWMM.
The Calculator doesn’t handle every type of LID stormwater solution -- (e.g., it can’t analyze the effect of trees (USFS model does exist specifically for hydrologic effect of trees), nor LIDs whose performance depends on dimensions other than area (such as swales), and it doesn’t allow one to string trains of  LIDs together (e.g., a rain barrel connected to a rain garden – although each can be used separately).
This is described as an informational tool only, EPA doesn’t currently mandate its use or results in MS4 permitting applications.
It underwent extensive internal peer review and an external peer review. Workshops and webinars featuring it include: 2013 International LID Symposium, October 2013 WEFTEC, August 2013 Stormwater Management at Federal Facilities webinar, and the Watershed Academy (OWOW runs).


Climate Change Extension to the SWC (CCX)

Adds a new tab to the existing SWC for Climate Change

Allows user to select from six different climate change
scenarios that span the outcomes from over 100 runs of
the IPCC models.

Uses the CREAT database to determine the change that
each scenario has on both monthly mean rainfall and on
the annual max. daily rainfall at different return periods for
the site-specific local rainfall record.

Calculates the long-term hydrologic response of the site to
a rainfall record modified by the monthly mean changes.

Calculates the response of the site to the climate-induced
max. 24-hour rainfall at different return periods (5, 10, 15,
30, 50, and 100 years).

Scheduled to be operational by December 2013.

Select a future climate change scenaric
to apply:

(*) Mo change
) Hot and dry
) Median change

) Warm and wet

Select the year to which the climate
change scenario is projected:

& 2035 (O 2060

Percentage Change in Monthly Rainfall for 2025 Projections

e H ot/ Dry — edian — W armiWet
30

20
0 --::_"7'\ ]

20 - + + - + + +
Jan Feb Mar #&pr May Jun Jul Aug Sep Oct Nov Dec

24-Hour Design Storm (inches) for 2035 Projections

ian m— Warm/Wet
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User chooses the future cc scenario and the time horizon (from CREAT database= Climate Resilience Evaluation and Awareness Tool) they would like to apply to the rainfall record for their site. Behind the scenes, CREAT provides the percent change in (+ or -) to apply (by month) to each rainfall amount in the historical record. Then a new run of the Calculator is made with this adjusted rainfall record to see what the effect of cc will be.

CREAT also supplies a set of annual maximum 24-hour storms at different return periods associated with the selected cc scenario (the once in N year 24-hour storm). The Calculator will also estimate the runoff produced by  these single day, extreme event storms to see how resilient the site is to changes in extreme precipitation events.

IPCC 5th Assessment Report release will include updated global circulation models, data from downscaled versions of these are expected to be extracted and used later- the mechanisms and software are in place with contract assistance.


Climate Change Extension to the SWC (CCX)

Percentage Change in Monthly Rainfall for 2035 Projections
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]
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A closer look
Note: there is not much difference in the extreme event storm depths between the scenarios (inches on y-axis) – of course this can vary by site (these plots will look different depending on which location is being analyzed).


Thank youl!

Water Program Climate Adaptation:
oJeff Peterson; Office of Water

*Climate Ready Water Utilities:
*Curt Baranowski; Office of Groundwater and Drinking Water

Climate Workbook:

*Michael Craghan; Office of Wetlands, Oceans and Watersheds

*Stormwater Calculator:
*Rachael Novak, Office of Science and Technology
eLewis Rossman, Office of Research and Development
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