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Drought — A National Issue
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| » Drought is a slow moving

2 natural hazard that affects
water utilities in all areas
of the United States

# Drought Impact Types:

r~ Delineates dominant impacts

S = Short-Term, typically less than

ey o Drought can deplete water
L = Long-Term, typically greater than

6 months (e.g. hydrology, ecology)

i sources, presenting major

[1 None
L 1 e o challenges to utilities
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I D3 Extreme Drought
I D4 Exceptional Drought
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The U.S. Drought Monitor is jointly produced by the National
Drought Mitigation Center at the University of Nebraska-
Lincoln, the United States Department of Agriculture, and
the National Oceanic and Atmospheric Administration. Map
courtesy of NDMC-UNL.




Drought — Conditions Can Also Change Quickly
Example: New England June 2016 — Oct. 2016
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Drought Response and Recovery Guide:
Overview

* Purpose: provides actionable guidance for
drinking water utilities that are currently
responding to drought. It can also be used by
utilities preparing for or recovering from
drought.

» Audience: Targeted to small and medium-
sized drinking water utilities.

* Features:
— Clickable PDF, navigate like a website \
— Best practices and lessons learned from
real utilities
— Worksheets

— Links and reference materials for more,
related information




Drought Response and Recovery
Project Approach — Published in 2016; then updated 2018

- Captured lessons learned from six et RS
diverse case studies (varying location, ol BN iy o
system type, etc.) which helped to B e |
drive Guide content et L T

Los Angeles
) Dallas
o
(Corx) Spicewood Beach, TX
3 PH ouston

« Worked with Water Sector Focus
Group throughout Guide development

Case Study 8 Visits:

* Tuolumne Utilities District, CA

« Spicewood Beach Water System, TX
« City of Las Vegas, NM

« City of Hogansville, GA

« Cities of Hays and Russell, KS

« City of Clinton, OK

* N. Marin Water District, CA

« Castine Water Department, ME




Guide Home Page

DROUGHT RESPONSE
AND RECOVERY

A Basic Resilience Guide for Water Utilities

Overview and Navigation | Staffing, Response Plans
\ and Funding

Water Supply and Demand
Management

- e e o Em Em e o o o e o o o o o e
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Communication and
Partnerships
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uide Navigation

Informational and Easy-To-Use

‘e
Staffing, Response Plans
and Funding

A
&

Water Supply and
Demand Management

<&
Communication
and Partnerships

Q

Case Studies
and Videos

NAVIGATING THE GUIDE

The Guide is divided into four sections:
Wl Staffing, Response Plans
and Funding

Water Supply and
Demand Management

‘3 Communication
‘\, and Partnerships

Case Studies and Videos

Navigate within and between sections using
the clickable links on the far left and buttons
on the navigation bar at the bottom of each
page. Click [[EJ or to move
page by page through the Guide.

Sections feature:

Call-out boxes highlighting best practices
and real-world examples

Web links for learning more about
specific topics

Easy-to-use worksheets for specific
activities in each section

Drought Response and Recovery: A Basic Resilience Guide for Water Utilities

Note that all of the worksheets as well as
additional resources related to drought
response and recovery can be found by
clicking on "Resources” at the bottom of
each page. Navigate directly to the Case
Studies and Videos section for more detail
an the six case study utilities that success-
fully responded to drought, and provided
best practices and real-world examples
referenced throughout the Guide. The Case
Studies and Videos section will link you

to the “Drought Response and Recovery
Project: Case Studies Map.” This website
features a geoplatform map that hosts short
videos on each case study.

In addition to the six case study utilities,
videos on the site also cover:

» System efficiency and new water sources
= Water demand

« Partnerships

WORKSHEETS

@ Look for the worksheet icon to
open the worksheets in Microsoft

word and Excel. You can fill in the

worksheets and save the information

to your computer.

Use these worksheets as a starting point,
and add to them as needed

Drought Response and Recovery Project:
Case Studies Map

VIDEOS

Clicking on this video icon em-

bedded throughout the Guide will
take you to the EPA's Drought Response
and Recovery Project: Case Studies Map
website to view short videos.

‘You must be connected to the Internet
to be taken to that website, The website
features all the videos referenced in this
Drought Guide. Click on the tabs at the
top of the Case Studies Map website to
browse through the videos. The Over-
view tab explains how to use the map.

Resnurcs ﬂ‘ dPrevioss  NextP

Quick navigation between sections and pages

Explore the Drought
Guide more easily
through:

« Simple icons for tabs,
worksheets and videos

« Separate boxes
embedded throughout
that represent certain
types of info

« Sections broken up into
key areas with bullets
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Guide Features

Best Practices, Worksheets, Links and More

=), Use Worksheet 5 to identify water

I— 1 demand management measures
that can be implemented quickly.

BEST PRACTICE: Applying water con-
servation measures is one of the least

costly “water supplies” that you can add

Drought Response and Recovery: A Basic Resilience Guide for Water Utilities

to your portfolio. It can also help defer

capital costs.

Water Supply and Defnand Management

Water Demand and Customer Use: Worksheet §

This worksheet focuses on water use reduction measures that can be implemented quickly during a drought. Add other items you would lfke to track af the bottom
of the worksheet. Note that the ations below do not need to be completed in the order listed. Save this worksheet to your Gomputer before making any changes.

SYSTEM EFFICIENCY

P —— i

» (Corix) Spicewood Beach Water
System. The Texas utility’s drought

FOR MORE INFORMATION ON INCREASING ~~ Cotiaborate with maj

identify water-saving measures that they

0 Increase leak detection and repair efforts in the distribution system. Ask your customers and all field personnel to report leaks.

A i SYSTEM EFFICIENCIES: take without harming their b T servation measures is one of the least Estimate costs of repair i i i irs quic i
can take without harming their business. To. : 5 pairs and potential labor overtime or emergency contractors if needed to make repairs quickly. Coordinate
response plan established reduction e e s an. | o v sttt s ot Wiyt Tnanclel tam 1o ke badgetadustmonts and oneus fonds st avaable Flo fof o roquent ma biooks 44 (0
your por . hifting ground because of reduced soil moisture.
g P sl - iance for Water Efficiency (AWE) supplies, Users can often find creative ways e
goals and specific drought response  AYWA Wator Loss Conrol Audt 1o savt e ana wil o 0 vokntary SRl F——

oitware without the need for strict requirements and l|[ city of Russel, kansas. During

. . enforcomant. Adeitonal,noly syl o bl Lol D0 -

- Wate ly and Start Date: Est. End Date: Co letion Date: Est. Budget:
measures to curtail non-essential uses NRCEECAREN  0ENTIFY WHERE WATER DEMTD s v et 0| e art Dax st End Da ompletion Da st Budge

o P CANBEREDUCED A N —————— its water use. The industry responded Notes:
and utilize alternate water sources. For POl 1 oo comsns s, ot oo e 1| it e e ey
P e e Duriag sovero crousht som uties calcu-
" ey, D0 s gl i [l ) ) )
example, during Stage 2 drought, the MR . nccdo o theso purmosos. Critical |y Aot ofwaterneded foressentl 2. Consider the following to save water in your system:
B /2167 Users could include: = Managing pressure to help reduce leaks

ingand ceaning and aocate mortty watse ||+

z * Hospitals allowances for their customers. Reviewing « Recirculating backwash water to the head of your treatment plant
plan includes measures such as 10 to S —— Customer biling data o thewinter months. |
coesuie [N eyl soucaamine nawpropnate | Responsible Person:
o i oo vt e e
20 percent reduction in water use, no + Firo departments 1 Start Date: Est. End Date: Completion Date: Est. Budget:
N ErgsnstEtaEs jse Work 0 increase
« o incustres, aorcuturatrgators | I pmeennent SO ncree ouring the droush, he ity enforces Notes:

outdoor watering restrictions.

more than twice per week irrigation

and employment centers important to
regional economy.

water demand management

After determining
identify and prioritize non-essential uses
such as outdoor landscaping, decorative
oo, swimming pool refilling and irfigation
of recreational facillties. Determine which
uses can be reduced or eliminated during
certain drought stages.

during limited hours, no hydrant

flushing, and additional measures for

+ AWWA Drought Portal
AWWA Conservation and Resource

‘ Management

- —— g -

pools and outdoor water features.

Drought Response and Recovery: A Basic Resilience Guide for Water Utlities APrevios  Nexth

FOR MORE INFORMATION ON WATER After the Drought:
: * Continue to implement your leak detection and repair program that ensures a prompt
DEMAND MANAGEMENT response mechanism for utility staff to make repairs. Prioritize and repair or replace

« Alliance for Water Efficiency (AWE) companents in the water distribution network that could lead to leaks.
« AWWA Drought Portal * Look for other ways to use water efficiently throughout your utility or other departments,
« EPA’s WaterSense such as installing low-flow fixtures, retrofitting landscapes and replacing inefficient

+ AWWA Conservation and Resource UTIEEHEn Shmc

Management « Initiate a program to conduct annual water loss audits.
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Drought Response and Recovery Guide

What’s covered?

1) Staffing, Response Plans and Funding
» Developing your drought response team and drought plan

« Training on and exercising drought response (tools and tips)

» Recovering revenue, finding sources of funding

2) Water Supply and Demand Management
» Estimating available groundwater/surface water supplies

» Improving system efficiency and reducing customer demand

 ldentifying options for additional water supplies

3) Communication and Partnerships

« Communicating drought issues/solutions to customers and
decision-makers

« Examples of unique partnerships and outreach efforts

» List of suggested partners to consider reaching out to




Drought Response and Recovery Guide

Case Studies and Videos

CASE STUDIES AND VIDEOS

The following case studies highlight small and medium-sized utilities that successfully responded to drought. Reflecting a broad range of
situations — diverse geographies, water resources, response actions and funding approaches — these utilities” actual stories demonstrate
solutions that work.

They provide examples of proven ways to reduce demand, access additional water supplies, communicate effectively, secure funding and
develop partnerships to survive drought. Lessons learned by your peers may help you plan for and respond to drought by finding solutions
that work for you and your community.

Mote that your state may have specific rules that could prevent use of some the case study utilities' actions, =o first check with your state
regulators or legal counsel; even if that is the case, these innovative solutions may inspire other ideas to help your utility and community
become drought resilient.

- —_— —_— _—

_— —_—
lick on the Images to learn about \
solutions from each case study.

- I N I S S S S S S S S -y,

ICIil:k on the map to to exlt the Drought Response and Recovery Gulde and navigate
to a website featuring a geoplatform map that hosts short videos on each case study.
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Case Studies and Videos

SYSTEM DETAILS
414 treatment plants
provide water for
residential, com-
mercial, industrial,
wholesale, agricul-
tural uses and fire

suppression.

& Approximately
14150 connections.

& Surface water stored
in tha Lyons and
Pinecrest Reservoirs
on Stanislaus River
and released into
the “Main Canal”

#Reservoirs and
the Main Canal are
owned and operated
by the Pacific Gas
and Electric
Company (PG&E).

# Allocated approx-
imately 17,000
acre-feet per year
of surface water to
treatment plants.

%400 acre-feet per
year groundwater
used to supply thres
well systemns.

Page 26

Drought Respanise and Recove

CASE STUDY: Tuolumne Utilities District, Sonora, California

Click on the video icon to go to the Drought Response and Recovery Project for Water Utilities: Case Studies Map to watch a video about the

utility's drought response.

IMPACT

For the Tuclumne Utilities District (TUD),

2013 was the second con:
intense drought, with pre

secutive year of
cipitation at 25

percent of the annual average of 32 inches.
During the third quarter of 2013, TUD esti-
mated that reservair inflows and instream
flows would reach an unprecedented low
volume of water available for diversion in

2014. Water supplies
ed to be even less tha
during the driest year|
these supplies could g
days at typical water

Based on hydrologic

range weather foreca
torically low precipital
“wet season,” on Jany
pared an outlook of
coming year. They sh3
tomers and elected lef
the TUD board prohib
tering and asked cust
usage by 50 percent.
data indicated a redw
(compared to 2013 w:
reduction of 45 perce]
and a 48 percent red

July. This significantly|
supply outlook; howet
reduced TUD's opera

TUD adopted water
restrictions and
conservation
measures thaf led o a
reduction
nin water

¥ 7 W cansumption
in the month of May
2014 (ompzsed to 2081

44%

Consumption

TUD contacted local
and state officials for
potential funding
sources and received
approximately

to fund drought-
related projects.

Page?l  Drouaht Response and Recovery: A Basic Guide for Water Utifities

RESPONSE MEASURES

Staffing, Response Plans and Funding

TUD's General Manager convened his man-
agement team — District Engineer, Water
Master (Operations Manager) and Public
Relations Manager — to lead the drought re-
sponse. The team engaged other staff from
operations and engineering to help with

CASE STUDY: Tuolumne Utilities District, Sonora, (alifornia (Continued)

As savings measures, TUD:

+ Reduced evaporative losses by modifying
typical delivery canal operations to
cut off flow to two ditch canals that
provided water for agricultural use and
& golf course.

+ Accelerated leak repairs in the ditches
and distribution pipelines.

+ Prohibited all outdoor irrigation.

Asked customers to eliminate all

non-essential water use.

+ Enforced the mandatory water use
reductions through verbal warnings,
written notices (door hangers) and
threatened fines.

+ Warked with large water users on usage

reduction:

- CAL FIRE (fire department) reduced
non-essential training to save water.

- Sierra Pacific Industries, the largest
water user in their system, invested
in onsite water recyeling and other
efficiencies.

Two-page summary on water

to construct infrastructure needed to
supplement existing water supplies: the
MNew Melones Pump Station Project and
expansion of the Matelot Reservoir.

Water Supply and Demand Management

TUD took important steps to increase their

water supply; for example, they:

+ Altered management of flows within the

Communication and Partnerships

TUD implemented an exhaustive suite of
communication tools to raise awareness
about the drought, provide consarvation
tips and inform customers about mandatory
conservation requirements. TUD communi-
cated with customers through:

+ Press releases, newspaper articles, radio
and television interviews.

* Website updates and direct mailings.

Public hearings, briefings at public
meetings and presentations at civic
organizations.

* Signage throughout the community.

Distribution of “conservation kits"
contributed by Home Depot and the
California Corps.

TUD credits their network of partners with
the success of the drought response. For
instance, TUD worked collaboratively with
the Twain Harte Community Services Dis-
trict to convene a meeting with county and
state Office of Emergency Services (OES),
California Department of Water Resourc-
es and other agencies that were able to
provide support, address regulatory con-
straints or otherwise advance a solution to
the drought.

LOOKING FORWARD

Drought response actions taken aver the
ast few years to reduce demand and secure
additional water supplies have prepared
TUD for extended drought conditions. The
utility continues to look for alternative and
innovative water supplies, water storage
opportunities and ways to maintain efficient
water Use, so as to increase their resilience
to future droughts.

4 I 2 b SR
For mare information, visit TUD's website |

€ BACK TO CASE STUDY HOME PAGE

utility that includes:

« System details

* Drought response
measures taken

/

|
!
!
l

Links to external
Case Studies Map
and Videos

A e
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Case Studies Map and Videos Home

Geoplatform

Drought Response and Recovery Project for Water Utilities

Case Studies Drought Action Videos

Utility Stories

Welcome to the Case Studies Map for the U.5.
Environmental Protection Agency's (EPA) Drought
Response and Recovery Project for Water Utilities.
This site contains Overview, Case Studies, Drought
Action Videos, and Utility Stories tabs that describe
the experiences of small and medium-sized
drinking water utilities that successfully responded
to drought.

The background image on the overview map to the
right is taken from the United States Drought
Monitor Eat and corresponds to current drought
conditions.

How to use this site:

= Click on the dots on any map to learn basic

information about each utility.

Navigate to the Case Studies tab to further

explore how each of the water utilities

responded to and recovered from the
impacts of drought and to see each utility's
peak drought conditions.

= View how specific drought challenges were
overcome by the case study utilities by
clicking on the Drought Action Videos tab.

» Visit the Utilities Stories tab for short
descriptions from water systems like you
who have shared their own drought
response stories. Submit your drought story
today by contacting EPA at WSD-

Outreach@epa.gov — EPA will work with you
to add your story to the site.

For more information on these case studies and v
nther dronght resnnnse artivitias view
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Case Studies Map and Videos

Geoplatform — Clinton, OK

Drought Response and Recovery Project for Water Utilities

Overview J‘. Case Studies - Drought Action Videos Utility Stories

. . LEGEND
City of Clinton, Oklahoma | Case Study Locations
‘@) ®
Clinton’s Story: = Ko
Russell, KS f Kar I I NN N . .y

Tanans | Clinton, Oklahoma |

.y (Drought week of |

October 18, 2011) ’
-

Abnormally Dry

Hays, KS

Moderate Drought
Severe Drought

- Extreme Drought

Exceptional
Drought

Utility overview: 4,182 connections
* Customers: 453% residential, 55% commercial or industrial

e s 9 o e o0 )

Drought summary: water levels reached a historic low and
surface water source went dry; had an existing
interconnection, but incurred approximately $1 million per
year in "overage fee” costs to gain additional supply; purchased
supply source began to run dry

Drought response actions: implemented water use | (Corbo Shicewood Beact il Balarn Foll L
restrictions, increased the amount of water purchased from
existing interconnection; raised water rates by 49% to promote
water conservation and provide revenue stability; started
constructing new groundwater wells, a 7-mile conveyance
system and a reverse osmaosis (RO) water treatment plant

=y ~d
Al heitaf fing - Clilei : el g Esri, HERE, Garmin, FAQ, NOAA, USGS, EPA, NPS = =]




Drought Guide — 2018 Updates

New resources include:

1. A customizable Drought Response Plan template for utilities
2. Two additional video case studies for the Geoplatform/Map
3. A “share your story” section of the Geoplatform/Map
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Drought Response Plan

Template
Instructions

2 §Y STEM OVERVIEW AND UTILITY PROFILE

g o ey i o e e » Assists water and wastewater

organiralions fral may noed o neies o appross te plan This information aiso helps ol Hy personne] undersiand the
drought sages and response measues described in Sedion 3. This seciion includes descriptions of your waler supples,

S T S utilities with developing a drought

Exampie Spam Owendar and ek Souce Lunesbiter

"Thi cumeni walnr suppty for B Oty of Fange conesists of the Red River of the Morh and the Sheyenne River. The City response plan

alsn has waler righits for Lake Ashiaba, looated on the Sheyenne River upsineam from Valley City, Morth Dakola, These:
suriane waler sournes are subjedt 1o low walers hed vields. dui ng dmughi years. The City of Fargo, being the lapest
popaaiion cenier |n eastem Nodh Dakota, s exdremely s soeptible in fhose Bmitations

(Sounce: City of Fama, Mot Dakota. Drought Management Plan. AWt 2003.)

3 DROUGHT RESPOMNSE

s i AR O  Instructions guide users through

My imes, drought ded omfions are Inked (o drought stages, which desoribe seadily worsening droughi condiions. This
SHOTCN BESOILES 1l Ta0KrS 10 DONSHIET WK (eaning and terminating stages. The standards for dedamg

g
drought stages should provide some fasibiity s0 hal fhose audhonzed io decne a dreught stage ar nol requised or the roceSS
prohibiied fhons doing sovwhen oondlions wamani. Onoe a drought stage s dedaned, WlBy personned shouid take the
e

[

Exmp
e Table 1. Exampie Drought 5tages and Trigger Levels

A Wal

P e » Diverse examples of drought

MONITORING
Sigrafoized Fromnioion | Sianoasired P o
Indbinc -1 0 =1 48 o 4 fiin <195
Fafmer Evouryd Eevertty [ ol Beve
DROUBHT IMMCGATOR E :::;‘_:'"2'3 =
A RN m.uprﬂlﬁahﬂnﬁ
ST nack, simafiow,

» Addresses 3 key components
1. Policy, purpose and
objectives

Irechaio abrormal and
oot s i
Stoamfiow = 6% D TES  §
of romest for B of year

TTRRIN. St ..M....Mﬁzm 2. System overview and utility
||mn‘-u'.tn13pn;rdﬂﬁ .ﬂ,“mln- T

3. Drought response actions

Wil savaion ek S (\hEmT ey bon e 10
e it Bt v o me | e Bl o Bimee
of year o T

Proinoted tsentie sioned
waler in tha sl
Earbamnn PO amd 853 1| |
oy
e
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Drought Response Plan

Template
Fillable Template

« Customizable, fillable

document
» Flexible and adaptive to unique
utility needs
My Town Ulﬂiiit-y zm:::: uuuuuuuuuuuuuuuuuuuuuuu
o A |
- FTABE | |

WATER BUPPLY

ETAFFING, RESPOMEE
FLAN, AND FUNDING:

ATION AND
FARTHER EIF §
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Share Your Drought Story
Utility Story

« NEWEST Section of the Drought GeoPlatform
« The utilities here have shared their approaches and successes
in responding to drought. If you would like to share your
drought story, email the EPA at

Drought Response and Recovery Project for Water Utilities

Overview  CaseStudies  Drought Action Videos | Ulility Stories |

Utility Stories

The utilities here have shared their approaches and successes in responding to drought. View the map and then select an image or map location to learn more. If you would like to share your

drought story, email the EPA at WSD-Outreach@epa.gov.
+ og: CANADA
+
s
&
gt 2]
<
>
1IN
E

Atlantic
Ocean

s Aack
Esri, HERE, Garmin, FAD, NOAA, EPA k=321
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Other WSD Drought Related Products

Drought Incident Action Checklist

One of twelve “Rip and Run” style checklists that utilities can use to help

with preparedness, response and recovery

. Restricted

ietibution system 3
. Loss of water aua¥
due to restict
dar

ted facH

mage to uilty &0

The folowing sections oL

Tocover from hurticanes:

SEPA

Incident Action

SEPA

Incident Acti

SEPA

wastewater utlties can take to: prepare for,
‘can also populate the "My Contacts section

Earthquake Impacts on W:

fo, respon]

is caused by the shifting

e T

Extreme Heat Impacts on Wat

an extreme heal event o heat wave i 2 PSr

or more days. Though tem::::c::;; oo
se events can be extre

Eevame neat can impact amployee cerato]

Extreme heat or heat wave impact
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A Few Lessons Learned Along the Way

« Have a water shortage plan

« Conduct training on the plan. What does it really require to
truck in water?

Water audits are great

« They are work upfront, but worth it to find out where your real
losses and apparent losses are, can save water and money

Have a short-term and a long-term plan

« Capital improvements take time and money (including getting
approvals). Have a 6-month, 5-year and 10-year plan

It usually always comes down to money

* Asset management is key, esp. evaluating rate structures
(many systems moving toward higher base rates)

Don’t ever assume you have enough water

 If you think you have enough now, then start planning for the

next source. No easy water sources anymore.
-



Drought Response and Recovery Contacts

Access the Guide/Download the PDF at:
https://www.epa.gov/waterutilityresponse/drought-response-
and-recovery-quide-water-utilities

.. or Google: “EPA Drought Response Guide”

Questions?

EPA Region 1:
Lynn Gilleland, gilleland.lynn@epa.gov, 617-918-1516
EPA Drought Guide Project Contact:
Dawn Ison, ison.dawn@epa.gov, 513-569-7686

Other EPA Water Resiliency Resources:
https:/Iwww.epa.qov/waterutilityresponse and
https:/Iwww.epa.qgov/waterresilience
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