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U.S. Weather & Climate Disasters in 2019
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1 4 Climate Disaster

Missouri River and North Central Flooding
March 14-31 Central

Severe Weather

» Southeast, Ohio Valley
and Northeast

Colorado Severe Weather
Eve ntS in 2 0 1 9 Hail Storms February 23-25
July 4-5
Rockies, Central and
3 F I 0 0 d S Northeast Tornadoes
and Severe Weather
California and May 26-29

Alaskan Wildfires
Summer—Fall 2019

8 Severe Storms

Hurricane Dorian
August 28-September 6

2 Tropical Cyclones
1 wildfire

Mississippi River, Midwest
and Southern Flooding
March 15—-July 31

Texas Hail Storm
March 22-24

Southern and Eastern
Tornadoes and Severe Weather

South and Southeast
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Texas Tornadoes and ) ¢ Severe Weather April 13-14
Average N 0. Of Eve nts per « Central Severe Weather Tropical Storm Imelda May 7-13 e
Py S October 20 September 17-21 =
* ’. [ ] Y e ar fro m 1 9 8 0 2 0 1 9 . ” This map denotes the approximate location for each of the 14 separate billion-dollar weather and climate disasters that impacted the United States during 2019.
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International Weather & Climate
Disasters in 2019




2019 Was SeconHottest Year Ever

Degrees Cooler or Warmer in 2019
Compared to Middle of the 20th Century
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-2°C -1° 0° +1° +2° +3° No data




How Is 2020 Looking So Far?
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Sierra Snowpack: February 2019 VS.
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Webinar Speakers

1 Curt Baranowski and Steve Fries, EPA
2 Lindsey Hallock, Cape Fear Public Utility Authority
3 Travis Block, City of Faribault

4 Peggy Nguyen, LA Sanitation & Environment
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Curt Baranowski
Environmental Scientist
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Mission Statement

AProvidesdrinking water, wastewater, and stormwater utilities with the
practical tools, training, and technical assistance needed to increase
resilience to extreme weather events.

AThrough a comprehensive planning process, CRWU assists water
sector utilities by promoting a clear understanding of potential tong

term adaptation options. - L4



https://youtu.be/fa0oK_jE8Zw

Resilience Building Process

ADAPTIVE
RESPONSE
FRAMEWORK

RESILIENT
STRATEGIES
GUIDE LEARN
Explore, research and
gather information on
climate readiness and
adaptation basics.

TOOLBOX —

ASSESS

Use EPA’s tools and
maps to understand
potential climate
change impacts and
assess the related risks
at your own utility.

COLLABORATE

Work with other
drinking water and
wastewater utilities

using EPA's Case

Studies Map.

WATER UTILITY
CASE STUDIES MAP

PLAN

Find the materials
you need to plan and
conduct a customized
workshop on extreme
events such as flooding

and drought.

WORKSHOP
PLANNER

CLIMATE RESILIENCE
EVALUATION AND
AWARENESS TOOL
(CREAT 3.0)

SCENARIO-BASED
PROJECTED
CHANGES MAP

STORM SURGE
INUNDATION AND
HURRICANE STRIKE
FREQUENCY MAP




Resilient Strategies Guide

AWeb-based tool, based on previous 0—0
Adaptation Strategles Guide - o
publication, for reviewing resilient Utility Information

these steps:
The information you provide here about your ntilitv comnanyv will heln the tanl tailor the P

strategies being used by water O—o0—0

Introduction Utility Priorities

U t I I I t I e S Utility Name e

Priorities Summary

‘ Enter your utility name

Select your planning priorities in this section. Utility Name:

AGuided process to review and select| vy e

[C] Groundwater recharge

. . t . I b I t d @ Drinking Water Category Preparing for drought More Info + Water
p rl O rl I e S ) V u n e ra e aSS e S ] a n 'C_) Wastewater / Stormwater [ Preparing for drought (3) Selected Priorities:
- o Combined D Protecting water quality (2) E] Lake and reservoir levels
re | eva nt St rate I e S ) OJ Building flood protection (2) Preparing for drought More Info +
D Preserving ecosystems (2)
"] Maintaining service levels (4) [J Runofftiming and snowpack
D Improving energy efficiency (1) Preparing for drought More Info +
- D Implementing green infrastructure (1)
A F I n al re O rt d O C u m e ntS S e I e Cte d (J Conserving water (1) (] Saltwater intrusion
p Protecting water quality More Info +

strategies to explore during p—

Protecting water quality More Info +

a.d aptatl 0 n p | a.n n I n g [ Riverine flooding - drinking water /\

Building flood protection ~ More Info +

[[J Coastal flooding - drinking water
Building flood protection ~ More Info +

[} Loss of coastal wetlands

Preserving ecosystems More Info +
e




Resilient Strategies Guid®utputs

©
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Strategies Done!

©) (©), (©),

& &

Introduction Utility Priorities
Information

¢
W

Congratulations! You are done with the ey
GUide ! Utility Name:

Cintn [T, at, | VS 1

n Urited States
o Ernviranionts! Proteciion
N7 Agency

Report: Resilient Strategies Guide for Water Utilities

@ CREAT X o+
< c

@ https://creat.epa.gov/creat/analysis/list¥top

This report is provided to help identify and organize adaptation options of interest. Your selected Utility Information, Pricrities, Assets, and
Strategies are described below. Use the information documented in this report as a preliminary step in the process of planning and building
resilience strategies. As you continue to monitor conditions and begin implementing resilience options, revisit the Resilient Strategies Guide
and revise this report accordingly to inform future planning efforts.

Utility Information

CHOOSE THE ANALYSIS FILE YOU WOULD LIKE TO IMPORT (.CREAT OR .CRWU)

Choose File | Mo file chosen

PLEASE ENTER THE NAME OF THE ANALYSIS:

Utifity Name:
Ultifity Type: Drinking Water
State/Territory: National

Quick climate facts about your region:

Recent events and observable trends in climate conditions, including rising temperatures, shifts in precipitation patterns and
timing, and altered hydrologic cycles, could be the basis for evaluating and improving utility preparedness and resilience. As
part of this planning process, utilities may consider the following statements, drawn from U.S. Global Change Research
Program assessments and references cited therein, on potential future conditions by the end of the century in each selected
region.

Enter Analysis Name

* U.S. average temperature has increased by about 1.3 to 1.8°F since 1895, with most of this increase occurring since
1970. The 2000-2010 decade was the warmest on record.

* Many types of exireme weather events, such as heat waves and regional droughts, have become more frequent and
intense during the past 40 to 50 years.

» Reduced snowpack, reductions in lake ice cover, earlier breakup of ice on lakes and rivers and earlier spring snowmelt
have all resulted in earlier peak river flows

+ Cold-season storm tracks are shifting northward due to increasing temperatures, and the strongest storms are likely to
become stronger and more frequent

Priorities

Source water quality
Category: Protecting water quality
Description: Periods of extreme heat and low precipitation can degrade surface water quality, necessitating seasonal or episodic
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Resilient Strategies Guidbgpdate

. 0—0—0—0—0—0—7

Introduction Utility Priorities Assets Strategies Funding Done!
Information Sources

NS J
Al RRAY3 yS¢g ai0GSLIE CdzyRAY3I { 2dzNDSa=x
Water Finance Clearinghouse 5

AFunding sources are filtered to those most relevant to the utﬂlty
location (state/territory) and selected strategles P .




Climate Resilience Evaluation and

Awareness Tool (CREAT) A
.. CREAT 3.0

00,00

/ater Quality Natural Disasters Ecosystem Floods
’In gement Changes

A Web-based toolfor assessing risk of
potential extreme weather impacts

A Module-based processvith clearly
defined goals and reports

Results Overview - Plan 1- W\ TP Protection Measures

$23.767.150 - $418.000 - 3 000 - o 00 -

: . : $46.869.850 $15.668.300 2465,336,700 $§é,152755'%00

A Multiple scenarios provided to help CURRENTMEASURES | ADWTIONPLN | tonimoweTzd | ADAATONRLAN
COMSEQUENCES COMNSEQUENCES

capture uncertainty

._ WVIEW PUBLIC HEALTH CONSEQUENCES

A Assessment of current resiliencsill N
help inform adaptation planning 540000000

$35.000.000

$30.000.000

A Results help utilities comparesk c25000000
reductionandimplementation costs 520000000

$15.000,000

$10.000.000

$5.000,000

%o

Current Measures  Adaptation Plan Total  Total Monetized Risk  Adaptation Plan Total o 1
Total Consequences Consequences Reduction Cost -
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CREAT Assessment Process

CLIMATE AWARENESS

Provide basic utility information

Increase awareness of climate
impacts

SCENARIO DEVELOPMENT

Understand utility risk

Design scenarios of threats
based on climate data

@

' 4

CONSEQUENCES & ASSETS

Outline potential consequences

Catalog critical assets

ADAPTATION PLANNING

Inventory current actions that
provide resilience

Design adaptation plans

RISK ASSESSMENT

Assess risk from a changing
climate

Evaluate adaptation plans




CREAT Outputs: Final Report
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Background

This report summarizes the potential for reducing

- Combined
“PlanReport - Plan 1- WWTP Protection Measures. doo™ 16,543 characters (an approximate value), +  100%




Case Study and Information Exchange

Stories from 44 utilities/communities (so far) addressing these clineltged concerns

: o)
Case Study and Information Exchange Creating Resilient Water Utilities fIEPA

Overview Drought conditions in many regions of the United States impact water utilities by changing water levels in aquifers and reservoirs, reducing snowpack, and altering surface water flows. Water sector

utilities facing drought should employ strategies to prepare for, respond to and recover from limited water supply.
Drought

g
f = il

Aquarion Water Company. Capital Region Water, City of Austin, Texas
Massachusetts Pennsylvania

Ecosystem
Changes

&

Service
Reliability City of Cotzage Grove, City of Fredericktown,

Oregon Missouri

b
‘ -

Water
Quality

& City of Houston, Texas City of San Diego, Caiifornia

East Bay Municipal Utility Jordan Valley Water Moorhead Public Service,
District. California Conservancy District, Utah Minnesota
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Adaptation Case Study and Information Exchange

Case Study:
Water and Wastewater Utili
Planning for Resilience

WASHINGTON COUNTY WATER CONSERVANCY DISTRICT (WCWCD)
WASHINGTON COUNTY, UTAH

Background

The Washington County Water Conservancy District (WCWCD) provides drinking water services to 175,000 customers in
the southwest region of Utah. WCWCD's current water supply comes from a combination of surface and ground water
sources in the Virgin River watershed, which relies heavily on snowmelt from nearby mountains. The majority of the district's
water is sold wholesale to its local municipal partners. The district also operates small retail culinary water, secondary
irrigation water, and wastewater systems.

The not-for-profit agency has been operating for over 50 years and is responsible for conserving. developing, managing,
and stabilizing water supplies for the county. Since its start, WCWCD has significantly expanded its infrastructure, services
and capabilities in an ongoing effort to serve the county’s growing population. The district predicts water conservation will
play an increasingly critical role in water resource planning and management to meet future demand and adapt to climate
impacts.

Challenges

WCWCD identified sole water source reliance, water supply/quality management, meeting projected water demands with
limited local supplies, and natural disasters as leading concerns for the county. They are particularly concerned that
potential flood events could affect their water quality and that drought events may reduce the amount of snow pack in the
region. Recently, WCWCD has been seeing decreased river flow due to less precipitation and more frequent warm spells
during the winter. If a predicted hotter and drier future were to occur, WCWCD would expect severe business impacts to the
utility due to service disruption.

Planning Process

To evaluate the resilience of their water system to extreme drought, WCWCD used the U.S. Envirenmental Protection
Agency's (EPA’'s) CREAT. CREAT assists water utilities in identifying future extreme weather and other environmental
threats, assessing risks from these threats, and evaluating and comparing measures to adapt to these threats. The
assessment brought together individuals from WCWCD, state agencies, and EPA to think critically about potential
vulnerabilities, priority assets, and strategies for strengthening infrastructure and operational resilience.

Resilience Strategies and Priorities

Based on experiences from prior threats to their water supply, WCWCD has already taken measures to protect their water
supply from drought and to improve their overall resilience. For example, they offer landscape water audits to help residents
better understand their water use and provide rebates to users who upgrade their irrigation equipment (e.g., use smart
timers). Using the results of the CREAT assessment, the county was able to evaluate the performance and costs of different
potential n measures that if implemented could further strenathen the physical and operational resilience of the

Case Study:
Water and Wastewater Utilities

Planning for Resilience
<EPA

CITY OF BLAIR, NEBRASKA

Background

The city of Blair, Mebraska provides drinking water and wastewater services to residential, industrial and commercial
customers. The city of Blair owns and operates the entire municipal water system, including a 20 million gallons per day
(MGD) water treatment plant that draws from the Missouri River. Drinking water demand for residential, commercial and
industrial customers is described in Table 1. The city of Blair has an interconnection with Omaha through a rural system that
can provide up to 1 MGD in case of an emergency.

Table 1. City of Blair Drinking Water Demand

CUSTOMER WATER DEMAND

. . Average: 1 MGD; Peak demand: 4 MGD
Residential City of Blair: population 8,000
Additional small rural systems outside the city: population of 2,000 — 4,000

Industrial —
e TGN e 10-15 MGD; higher demand in summer months

Industrial — 0.4 MGD
Omaha Public OPPD switches over to the city of Blair's water source in warmer months when the
Power Plant temperature in their usual source water is too high and could cause the nuclear
LS L piant to violate their National Poliution Discharge Elimination System thermal
EITE T discharge criteria

Additional

commercial and

industrial 2MGD
customers

! Challennes




CREAT Climate Scenarios Projection Map

Introduction Temperature Predipitation Storms Extreme Heat Sea Level Resources Technical Details

Change in average annual precipitation

Central

-~ Q0O
~@00

Hide scenario layers

Hot/ Warm/
ry t

B[ B
\( =

Puert
ENtre ke Howal i

Using the same scenarios as those developed for
anges in temperature, consider the range of
future precipitation conditions for each time period
provided. in many locations, models project both
ter conditions, necessitating utilities to
consider which trends In population could lead to
the largest threats to reliable service and critical

Once you have selected a scenario of interest,
200m into your location and click in a grid cell to
view the projected change in annual precipitation.

Tha iincertainty inherent in 1isine madels tn nrisct

A OVERVIEW MAP

A LEGEND
2060 Hot/Dry Scenario
Change in average
annual precipitation (%)
B tessthan-15
141010
-11t0-5
4100
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6010
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N 21025

CREAT Climate Scenarios Projection Map

Introduction  Temperature  Precipitation  Storms  Extreme Heat  Sea Level

e SEPA

Number of days over 100 °F

Select the time period and scenario to revie

Central

Q0O
~@00

Hide scenarlo layers

Hot/ Warm/
ry wet

F&“" Naska Hawaii Puerto Rico
The potential number of hot days, those w
maximum temperatures above 100° F, willIncrease
as temperatures increase. Using the same scenarios
as those developed for changes In annual average
temperature, a range of projected number of hot
days per year is provided for each ciimate observing
station on this map.

Once you have selected a scenario of interest,
zoom into your location and click in a grid cell to
view the maximum annual number of hot days for
all stations in that cell. You can also click on a
station point (s) to view the annual number of hot
days for that particular station.

The uncertainty inherent in using models to project
future climate conditions makes it difficult to

choose anv one value or model to use in blannine.
g = R

A OVERVIEW MAP

A LEGEND

2060 Hot/Dry Scenario
Number of Days over
100 °F

0

1

2

3t05

6to 10
111020
211030
31t040

41 to 60
611080
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101to 120
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CRWU Data Services and Maps

Flood Frequency

LEGEND

Flooding

Port Townsend Tide Gauge #9444900

SLR Scenario

B station MLLW

6ft 6.5 ft
(1.8 m) (2.0 m)

Streamflow Projections Map

Introduction  Annual Average Streamflow

Annual Low Streamflow

To describe long-term trends for low streamflow,
the map at right shows both the annual daily low
streamflow and the 10-year low flow (the 7-
low flow which occurs approximately every
years). Change Is calculated as the projected
future flow divided by baseline historic flow. The
10th and 90 entiles are reported to
represent the drier-to-wetter range in model
projections.

Streamflow Ratio
Wetter
O Ao ow X toyearow ]
Drier
Projection v Lo

Use the buttons above to view the different

streamflow metrics and wetter vs drier

jections. Click on a grid cell on the map to see
-up with numeric values of projected

change

Annual High Streamflow

4o i \

Technical Details

A LEGEND

10-year Low Projected
Streamflow Ratio - Drier

>14-16
>12-14
¢ >1.0-12
¥a >08-1.0

>06-08

<06
X Data

v

(10f4)

Grid Summary

22 stream(s) in this gnd cell

Projected Change in Daily
Streamflow (Ratio)

Scenario

>
-
—

&esri Astory Map
—
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Storm Surge Inundation Map

Storm Surge Inundation Map

Hurricane Frequency

Hurricane Tracks

This story map illustrates historical hurricane
and potential areas of coastal flooding and in
combining the
e National Hurricane Center’s (NHC's) hu
* National Oceanic and Atmospheric Adn|
Lake, and Overland Surge from Hurrica
and
* Federal Emergency Management Agen
500-year flood zones.

The map on the right displays the tracks of h
1900-2015. Each of these storm systems reac
the storm center was within 50 nautical miles|
strength, measured by hurricane category, is
from yellow (Category 1) to red (Category 5); f|
these hurricanes are shown as dotted lines. T|
storm track data, visit NOAA's Historical Hurri

Use the zoom and search to review the trackg
location of interest. Click on a storm segmen
see the name, year and maximum strength.
selected, use the left and right arrows to scro
passed your selected location.

Follow this story through the tabs, each with
into your location on each map to review the
potential for hurricane landfall and coastal flq
assessment of flood risk and planning for mif]
the event of a storm.

Storm Surge Flooding

FEMA Flood Zones Details
CANADA

Storm Surge Inundation Map

Introduction Hurricane Frequency

Storm Surge Flooding

This map displays the results from the SLOSH (Sea, Lake, and Overland
Surges from Hurricanes) model. SLOSH is a numerical model used by
NWS (National Weather Service) to compute storm surge. Storm surge is
defined as the abnormal rise of water generated by a storm, over and
above the predicted astronomical tides. Flooding from storm surge
depends on many factors, such as the track, intensity, size, and forward
speed of the hurricane and the characteristics of the coastline where it
comes ashore or passes nearby.

Click on a button to see inundation depth for each hurricane storm
category on the map.

Use the map search, pan and zoom, or links above to review potential
inundation depth at your location.

This product displays a seamless national map of storm surge hazard
scenarios developed by the NHC (National Hurricane Center) Storm
Surge Unit. This map merges the Maximum of Maximums (MOM)
product from 27 of the operational SLOSH grids. Each grid for the
Category 1-5 SLOSH MOMs was merged into one national grid. The
national grid was then resampled, interpolated, and processed with a
DEM (Digital Elevation Model, i.e. topography) to compute the storm
surge hazard above ground for each hurricane category. This means
when NHC forecasts storm surge of 20 ft that means 20 ft above
ground. SLOSH products do not include Category 5 storms north of the
NC/VA border or in Hawaii.

)
Creating Resilient Water Utilities ¢ \”

A LEGEND

FEMA Flood Zones Details

5

* Albemarle

o)
Creating Resilient Water Utilities ¢ ‘."

?;
o £y
e ,?
Chesapeake 47"
Bay g

3
Sound e

Esri, GEBCO, DeLorme, Na
A

A LEGEND

Category 4 Storm Surge
Inundation

Inundation Height
0 Up to 3 feet above
ground
Greater than 3
feet above ground
Greater than 6
feet above ground
0 Greater than 9
feet above ground
Leveed Area -
Consult Local
Officials For Flood
Risk

S
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CRWU Water Utility Resilience Support Projects:
Outreach and Training

9 Climate Resilience

Evaluation and
Awareness Tool
(CREAT) Exercises

L ’f{' - CREAT Training
Events




Contact Us

AEmail:crwuhelp@epa.gov

ACurt BaranowskiBaranowski.curt@epa.gov

ASteve FriedTries.steve @epa.gov %

ACRWU websitevww.epa.gov/crwu
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Lindsey Hallock

Director of Public and
vironmentalPolicy
Cape Fear Public Utility Authorlty |
Wilmington, NC F
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Resiliency in the Water Sector

February 26, 2020 - _ | s -
R In e T e |

Lindsey Hallock ’ ?""3*"\? e j_f‘-z_'.-:;n '

Director of Public and Environmental Policy \k . 73

Cape Fear Public Utility Authority e ‘



CFPUA: Who Are We?

July 2008:
A Cape Fear Public Utility Authority opened its doors with
a mission of infrastructure improvement.

A Located in Southeastern North Carolina, with the
Atlantic Ocean to our east and the Cape Fear River to
our west. . 7.

R MONTEREY 4807,

'_ §HEIGHTS Ay

Today:

) ) OF WATER PIPE
A Operate three drinking water systems- two

groundwater systems and one surface water system on
the Cape Fear River.

A Operate two wastewater plants.

A Serve approximately 200,000 people throughout City of
Wilmington and New Hanover County, NC.
CFPUA

SERVICE
AREAS

A Rely on rate revenue for majority of our funding fi do
not receive tax dollars.

<<
E



Environmental Hazards We Face

A Sealevel Rise and Flooding
A Recent report found sea level rise of 0.9

inches per decade at Wilmington

A Drought
A Implemented emergency water

conservation plan in May of this year
after we saw record-breaking rain the

year before

A Increasing Temperatures
A More instances of heat iliness for

employees working in the field are
possible

A Hurricanes
A Affected by three in the past four years

September 2018
Hurricane Florence

April 2019




Hurricane Florence: How Did We Do?

A Maintained water and sewer service to
customers throughout event
A Only one home lost water service

A Pre-planning by Communications Unit
resulted in no loss of network, voice, or
business communications

A Areas of Improvement:
A SSOs
A Energy procurement during extended rain
events
A Raw water redundancy
A Targeted customer notifications




Partnering With EPA

EPA assisted Cape Fear Public Utility Authority
(CFPUA) with a vulnerability and climate risk
assessment using the VSAT and CREAT tools.

This process helped CFPUA to:

Understand their vulnerabilities to natural
hazards and climate change impacts
Calculate the costs and benefits of a variety of
adaptation strategies

Satisfy AWIA risk assessment certification
requirement




Using the Tools: Our Experience

A Resilient Strategies Guide (RSG) -
A Sample of CFPUA employees surveyed on risks, oo GEPA

vulnerable assets and resolutions: o g e .

Used Survey Monkey

34 total responses received

Questions based on EPA Resilient Strategies Guide

T T>o T

A Vulnerability Self Assessment Tool (VSAT) and CREAT
A Flood and drought scenarios

A Acute vs. Chronic Threats

A Cost-Benefit Analysis of Adaptation Strategies

A Environmental Projection Data



Resiliency Initiatives In the Works

A CFPUA Energy Team designed to find
efficiencies and reduce dependence on fuel

A Incorporating resiliency efforts and climate
change data into our CIP

A Conducting elevation study on pump stations
In areas vulnerable to flooding

Electricity A
% Efl'oqc?;]ooo >Metric Tons
jg IHHOWa ours of CO2
Gasoline 132.000 1,2
-R G |; Metric Tons
Natural Gas 35 000 >
Metric Tons
‘ Therms ol



THANK
YOU

—_—

Lindsey Hallock
Director of Public and Environmental Policy
Cape Fear Public Utility Authority
Lindsey.Hallock@cfpua.org
910-332-6625




Travis Block

Public Utilities Director
City of Faribault
Faribault, MN
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