Water Efficiency and
Conservation:

A Important Link to
Groundwater Sustainability

> S— hf"‘mk
Mary Ann Dickinson ﬁ

TES
WATER PRIZE

President and CEO N

@E Alhance for Water Ethciency

A VOICE AND
A PLATFORM

TTTTTTTTTTT
EEEEEEEEEEEE

EEEEEEEEEEE



40 of the 50 States Are Short: Even lllinois

L

or uncertain

Number
of states
in each
category
Shortage category 2013
- Statewide 1
- Regional 24
Local 15
None 8
No response 2

Sources: GAO analysis of state water managers’ responses to GAO survey; Map Resources (map).




Domestic Water Use in Gallons per Day per Person
and Percent Population Growth from 2000 to 2015
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Terminology

Water Efficiency: Making sure a product or
appliance is the lowest flow rate possible, and that
water supply is conveyed and distributed efficiently.

Example: maximum flow rates on plumbing products
and appliances

Example: reducing non-revenue water

Water Conservation: Taking efficient products with
low flow rates and using them for shorter duration.

Example: shorter showers with efficient showerhead

Example: reducing water waste (such as in the
commercial kitchen)
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Benefits of Efficiency and Conservation ——

Drought Tool: Provides short-term relief from drought

Planning Tool: Lessens the gap between growing Alliance
demand and available supply Egggggcy

Economic Tool: Defers building new capital facilities
for drinking water and wastewater treatment

US needs to spend over $1 Trillion for both
replacement pipe as well as new capacity (AWWA)
or $650 Billion (EPA)

Drinking and Wastewater SRF funds are not
currently available at that level of need
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INVESTMENT NEEDS FOR U.S. WATER MAINS BY REGION
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NORTHEAST $155 BILLION
($178 BILLION)

MIDWEST
(5272 BILLION)

SOUTH
(5887 BILLION)

WEST
(S409 BILLION) $159 BILLION
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Source: American Yyaher Works Association, Buried No Longer” (2012]




Delay & Downsizing Means $ Saved

PEAK DEMAND/CAPACITY (mgd)

25 - — - — - — - — — — — — — — — — — — — — — — — — — — — — 5

Source: M52 Manual, AWWA

N
o
|
\

[

al
j—
—

Required Capacity Before Conservation

DOWNSIZING

|
~ |
|
o~ |
Existing Capacity - I
- |
10 | |
. |

B lin —>
ase e - |

- Demand After
5 Conservation [
| |
|
|
o | | | I
2000 2010 2020 2030

YEAR



Benefits of Water Savings ,—

PROVIDING UTILITY SYSTEM VALUE

Satisfy the demands of new growth from customers without
needing additional capital investment for water supply and
drinking water or waste water treatment

Flatten the seasonal demand peak to reduce the need for
water supply and treatment investment to meet an
artificially high demand due to unmanaged outdoor water
use

Recover system leakage that can be used to supply other
customers
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Benefits of Water Savings —

PROVIDING WATERSHED VALUE

Maintain habitat along rivers and streams and restoring
fisheries with increased flows

Restore the natural values and functions of wetlands and
estuaries impacted by excessive water supply withdrawals

Protect groundwater supplies from excessive depletion from
over pumping or contamination from excessive landscape
Irrigation runoff

Reduce the discharge volume of wastewater

Reduce excessive runoff of urban contaminants now
regulated under TMDLSs
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Water Conservation/Efficiency Actions p—

Enact Plumbing fixture and appliance standards

Adopt Codes, Standards, and green building specifications
Audit high-water-using homes and businesses

Retrofit high-water-using homes & businesses

Set water use restrictions in times of drought or shortage
Reduce network leakage and non-revenue water

Price water correctly to consumers

Reduce waste in landscape watering and use non-potable
water sources for non-potable uses

Examine industrial recycling opportunities
Manage consumption data and customer information

Alliance
Water
Efficiency




Hold On to Wins: National Standards .

1992 Energy Policy Act — standards for plumbing fixtures,
effective January 1, 1994

Standards embedded in national building and plumbing
Codes

More stringent state water efficiency standards in 5 states
(CA, GA, TX, CO, NY)

Appliance standards at DOE
WaterSense product label launched

Hundreds of water utility programs implemented for
retrofitting high water using plumbing fixtures and
appliances
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Hold on to Wins: National Standards

T — Looked at this in 2014 for World Water Day
'y Toilets alone, assuming a 4% change-out

3.5 o
GALLONS & GALLONS
WATER USED BY  EREETIEH PER FLUSH

oo ' Mg rate by consumers
Savings occur in the background

54% LESS L9

152 | — Savings are permanent over the life of the

TRILLION TOILETS MANDATED BY THE ]
GALLONS ENERGY POLICY ACT OF 1992 f|Xtu re

18.2 trillion gallons
How much water is that?

Enough to supply New York City, Chicago,
and Los Angeles for 20 years

ENOUGH WATER SAVED TO SUPPLY

iln ‘g l;!

NEW YORK CITY + CHICAGO + LOS ANGELES
FOR 20 YEARS*
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Hold On to Wins: WaterSense

Launched in 2007
Voluntary program, not regulatory

Despite modest federal funding, it has completely
transformed the market

Free savings:
1.1 trillion gallons of water
$21.7 billion in water/energy bills
146 billion kWh of electricity
54 million metric tons of CO2




Hold On to Wins: WaterSense

WaterSense now in jeopardy

Zero Funded for FY18 in President’s “Skinny Budget” |DI]|( IDI‘

Never authorized by Congress, despite dozens of
attempts

Funding is discretionary in EPA Administrator's
budget

Need to authorize program AND to fund it

Even the Energy Star label was zero funded in the
President’s budget, although Congress restored 50%
of the funding




Results of Our Water Efficiency Wins

Indoor GPCD
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Outdoor Water Use a Serious Problem —

30-60% of urban water consumption, on average, is outdoor
Irrigation

As much as 80% of residential consumption in some areas
of the country

Irrigation Is a significant user of water in domestic and
commercial properties and is typically not managed well

Automatic irrigation systems are becoming prevalent and
present management challenges

Water utility managers are now irrigation managers due to
high summer peak demand
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Domestic Water Use in Gallons per Day per Person
and Percent Population Growth from 2000 to 2015
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Linking Water and Land Use .

McHenry County projected to grow by 190,000 people by
2030, whereas groundwater supplies remain constant

Groundwater shortages are predicted to occur as soon as
2025 Iin some areas

One strategy for meeting this problem is to require “water-
neutral development” which can link water conservation
actions to the new supplies required by development

AWE’s Net Blue project can ensure that new development
doesn’t deplete groundwater resources

How Does it Work?
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Water
Efficiency




The Answer: Water Offsets

Can allow growth without increasing system-
wide water consumption across a community
or a water supply service area

Can be a combination of on-site water
efficiency and off-site water efficiency

Can reduce or completely eliminate impact of
new development on water supply

Can help avoid building moratoriums in
resource-constrained communities

Not a new concept: 14 examples already exist

Water Offset Policies for
Water-Neutral Community Growth:




Net Blue: Water-Neutral Growth

3-year project to create a national model
ordinance that can be tailored to create a
customized water demand offset approach

Partners: AWE, Environmental Law Institute,
and River Network

Funders: Scherman Foundation, Paul
Johanson Foundation, and the Metropolitan
Water District of Southern California

Working with 7 partner cities
McHenry County should consider adopting this

NATIONAL
GEOGRAPHIC -

HOME VIDED FPHOTOGRAPHY ANIMALS ENVIRONMENT TRAVEL an

Mews The Magazine Mapa Sclence | Education Games Events Blogs Movles

Ideas and Insight From Explorers

Slorie

No Water, No Growth: Are Water-Neutral Growth
2 Policies the key to Building Sustainable

Communities?
Pasled by Alliance for Water Efficiency of alliznceforwatereficdeancy org an Febwuary 2, 2015
=l m 53| W Tweet| < 56 an 2 B Mo

By Mary Ann Dickinson

We're accustomed to waling in ines for a football game, to buy mowvie Hokets or perhaps 1o get
a seat in the mosi coveted professor's class. But what if we had to war in line to move? What if
we had 1o be granted access to a city where we found a great new job or the family dream
nome we always wanted?




Net Blue Toolkit .

Model Ordinance

Model Ordinance User Guide

Three Ordinance Examples

Offset Methodology Workbook

Offset Methodology User Guide

Three Offset Examples matching the ordinance examples
Outreach Materials
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The Draft Ordinance Tool —

A customized ordinance-development tool which

can be customized to a community

Variety of settings: constraints, governing entities, enabling laws
Variety of resource situations
Variety of users (not just lawyers)

Automated options within MS Word

Check boxes
Click button at the end to create clean copy
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The purpose of this ordinance is to; [select all that apply]

»  Protect and promote the public health, safety, and general welfare

[ Ensure that there is enough water at all times to meet the basic needs of the community,
including fighting fires

[ Establish and assist in achieving sustainability goals and objectives

LI Manage the demand for more water in identified city, county, or district, to ensure that [select
the applicable one]
LI demand for water does not exceed available current or future supply
[J demand for water does not exceed the sustainable yield of the source
[1" demand for water does not disproportionately adversely affect certain water user groups

(e.g., low-income communities or the enviranment)

[1" demands on water infrastructure do not exceed its capacity or impair its function

[ Ensure a reasonable and orderly process and pace of making water supply / infrastructure
capacity available to new users

[1 Minimize the adverse effects on the community of limitations on identified city, county, or
district's water supply / infrastructure

[1 Manage water [ water infrastructure to better satisfy hoth present and future human needs

[ Manage water [ water infrastructure to be more resilient to drought

[ Manage water to better protect / protect and restore fish, wildlife, and recreation, now and in
the future

[ Manage water to better protect water quality as it relates to flows

I Comply with the specified plan(s)
O byidentified means

LI Retain groundwater aquifers at levels sufficient to remain healthy
[J (e.g., protecting against contamination from saltwater intrusion)
[ (e.g., protecting against increased levels of harmful substances in drinking water)

[J Retain groundwater aquifers at levels sufficient to prevent subsidence / increased pumping
costs / reduced baseflows to streams

[1 While preserving water resources, allow reasonable time ta complete necessary studies and
reports for amendments to [select the applicable one]
[ the general [ comprehensive plan




The Ordinance Parts and Organization

Establishing the Legal Basis
Purpose
Findings
Authority
Fashioning the Ordinance
Requirement and Applicability
or Incentive
Definitions
Determining the Offset Amount
|dentifying the Offset Activities
Enforcing the Ordinance
Compliance with the Offset
Verification
Monitoring (optional)
Enforcement

Options for the Ordinance
Offset Credit Bank (optional)
In-Lieu Fee (optional)
Administrative Fees (optional)
Modifications (optional)
Administering the Ordinance
Appeals
Severability
Consistency with Other Laws
Effective Date

Allance
Water
Efficiency




Methodology Workbook

Designed to help communities evaluate and select off-site offsets for development projects

Net Blue is a collaborative initiative of the Alliance for Water Efficiency, the Environmental Law Institute, and River Network to support sustainable
community growth.

This tool accompanies the model ordinance template and is intended to help communities evaluate and select strategies to offset the projected
potable water use of new development or expanded use of existing connections. This workbook is related to offsite offsets and does not include
calculations to determine the demand of new development, including onsite demand reduction measures.

N ET BLU E This workbook contains the following worksheets:

\TER
NEUTRAL Offset Strategie Offset Strategies — The Offset Strategies worksheet can be used to evaluate and select a suite of measures to offset the demand of new or
~ expanded water use. It contains example offset strategies related to indoor water fixture and appliance replacements and retrofits. Custom offset

strategies can also be entered by the user.

clected Offsets Selected Offsets — This worksheet contains table that can be used to compile selected offset strategies for a new or expanded water use project.
It can also be used to tally offset implementation. It is populated based on selections made on the Offset Strategies Worksheet.

such an estimate does not already exist. This can be helpful to determine the potential for inefficient toilet replacements which is typically a cost-

effective and reliable strategy that provides theoretically permanent water savings.

Uriset strategies
Rainwater Harvesting Rainwater Harvesting — This worksheet contains a calculator for estimating the yield of rainwater harvesting (RWH is assumed to be the rain

that falls on building roofs; rain not on roofs is considered stormwater.) It carefully addresses how much of the harvested rainwater is used on-site
(and thus reducing on-site potable water demand) and how much rainwater is used off-site to offset potable water demand offsite.

ies
S
. n Res-Toilet Stock Estimate — This worksheet can be used to create a general estimate of the stock of inefficient toilets in a given service area if
Res-Toilet Stock Estimate
Rai -
S

StormWater Calculator Stormwater Calculator — This worksheet contains information and links to the USEPA Stormwater Calculator. If stormwater is captured and can
be distributed off-site use, then this volume of water would qualify as a potable water demand offsite.




Workbook Components N

New demand information

Offset strategy evaluation worksheet
Water conservation strategies
Rainwater harvesting
Stormwater capture

Selected offsets worksheet

Supplemental sheets
Inefficient toilet stock estimator
Baths and Half Baths Housing Data

Allance
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set Strategy Worksheet

Offset Strategies Worksheet

This worksheet can be used to evaluate and select a suite of measures to offset the demand of new or expanded water use. It contains example offset strategies related to indoor water fixture and appliance
replacements and retrofits. Cooling tower retrofits are also included. Additionally, the user can enter custom measures. Example savings estimates are provided for the included offsets, but the user is
encouraged to evaluate savings of offset strategies in relation to their service area.

User inputs and selections are required in cells with a white background: m“aen cells do not require any input or selection.

Selecting "Yes" in "Column J' will include the offset measure in the Selected Offsets worksheet as long a 'Column D' is populated with a savings estimate value.

Step 1: Enter Information about New or Expanded Water Use

Project Name/Description Example Development
Projected New Potable Water Demand of New or Expanded Use 500,000
Does above estimate include adjustment for on-site rainwater harvesti No
Use RWH_Calculator estimate of on-site rainwater harvesting? No
Are USEPA Stormwater calculator results used in this model? No
Percent of New or Expanded Use that Must be Offset

Total Offset Requirement for New or Expanded Water Use

Gallons per Year Select Gallons, Million Gallons, Acre-Feet, Litres or Megalitres per Year

Step 2: Enter Persons Per Household for the Service Area (used to generate savings for toilet replacements)
Service Area Average Persons Per Household Single-Family
Service Area Average Persons Per Household Multifamily

Step 3: Define and Select Water Demand Offset Strategies

Exam.ple Savings User Spt.zcilied Savings App{oxirmte N'umher.of : . I :
Offsat Strategy Estimate Per . Estimate Per " nf:uum.-. Useful Life Seasonallt-yofWater e Include in Selected
Replacement/Retrofit | Replacement/Retrofitin | to Meet Offset if Sole Code? Savings Replacement/Retrofit Offset Table?
in Gallons per Year*® Gallons per Year Strategy?
Single-Family High-Efficiency Toilet Replacements 9,541 9,500 58 Yes Theoretically Permanent Even throughout year 2% Yes
Multifamily High-Efficiency Toilet Replacements 16,472 15,000 37 Yes Theoretically Permanent Even throughout year 3% Yes
Showerhead Replacement Single-Family 2,062 - Yes Theoretically Permanent Even throughout year - No
Showerhead Replacement Multifamily 1,898 - Yes Theoretically Permanent Even throughout year - No
Single-Family Clothes Washer Replacement 7,043 7,000 79 Yes Theoretically Permanent Even throughout year 1% Yes
Multifamily Clothes Washer Replacement 25,310 25,000 22 Yes Theoretically Permanent Even throughout year 5% Yes
Cll Urinal Replacements or Retrofits 6,206 6,000 92 Yes Theoretically Permanent Even throughout year 1% Yes
Cll High-Efficiency Toilet Replacements 13,020 13,000 42 Yes Theoretically Permanent Even throughout year 2% Yes
Laundromat Clothes Washer Replacements 31,435 - Yes Theoretically Permanent Even throughout year - No
Commercial Dishwasher Renlacements 57.757 No 20 Years Even throushout vear - No

» Offset_Strategies | Selected Offsets Res Toilet_Stock RWH_Calculator Stormwater_Calculator RWH 1C ... ® ]




Selected Offset Table

Update Selected
Selected Offsets D oce Table

This worksheet contains an auto-populating table based on user selections made in the Offset Strategies worksheet. The table can be populated using the "Update Selected Offsets Table" button to
the right of the Net Blue logo. The user manually enters the implementation value (e.g., number of toilet replacements) in 'Column D.' The 'Percent of Total Offset Requirement' column is
N ET BLU E automatically calculated after the user specifies implementation. If changes are made in the Offset Strategies worksheet, the user must update the selected offsets table using the "Update Selected

Offsets Table" button.
WATER

Savings Per Unit in Gallons Number to be Percent of Total Offset

Strategy per Year Implemented Requirement

Single-Family High-Efficiency Toilet Replacements 9,500 15 13%
Multifamily High-Efficiency Toilet Replacements 15,000 10 13%
Single-Family Clothes Washer Replacement 7,000 10 6%
Multifamily Clothes Washer Replacement 25,000 5 11%
Cll Urinal Replacements or Retrofits 6,000 10 5%
Cll High-Efficiency Toilet Replacements 13,000 10
Pre-Rinse Spray Valve Replacements 28,000 10
Rainwater Harvesting (Off-site) 155,722 1

» Intro | Offset Strategies = Selected Offsets | Res Toilet Stock | RWH_Calculator Stormwater_Calculator RWH 1C ... 4



NET BLUE

WATER
NEUTRAL
GROWTH

Alliance

Efficiency

For More Information
and to order the Net
Blue Toolkit, visit:

www.net-blue.org
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Conservation Conundrum P

Lower demand means reduced sales revenue

Reduced sales revenue can mean not fully collecting {
system fixed costs

Short-run variable costs (water, pumping energy,
chemicals)

Long-run capacity costs (supply, transmission, storage,
treatment)

Unstable revenue collection therefore becomes an issue,
both financially and politically

Conservation and efficiency blamed for utility revenue
Instability

Alhance
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Texans Answer Call to Save Water, Only to Face Higher Rates

By NEENA SATLA FEB. 5 2014

“The losses have prompted
credit ratings agencies to

jq look closer at the finances
| of public utilities in Texas.
v One agency, Fitch,
L) TIMLTS 259 downgraded some of Fort
THATY 191 W7

Worth’s water and sewer
debt last year, and last
week the firm downgraded
the debt of the city’s
wholesale water supplier.
Fort Worth lost $11 million
last year because of water
conservation.”




Trends in consumer prices (CPI) for utilities
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Financing Sustainable Water

-‘

Building Better Water Rates for an Uncertain World:
i v ManEement. e ok i o SR

souroe B,

Building Better Rates in an Uncertain World:
A Handbook to explain key concepts, provide
case studies and implementation advice

AWE Sales Forecasting and Rate Model:
Innovative, user-friendly tool to model scenarios, st . EE
solve for flaws, and incorporate uncertainty into
rate making

FinancingSustainableWater.org: Web-based
resources to convene the latest research and
Information in one location




Westminster’s Story

Citizens complained about being asked to
conserve when rates would just go up anyway

Westminster reviewed marginal costs for future
Infrastructure if conservation had not been done

Since 1980 conservation has saved residents and
businesses 80% in tap fees and 91% in rates
compared to what they would have been without
conservation

An important consumer message

Conservation Limits Rate
Increases for a Coloradoe Utility
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Water: What You Pay For

AAWE
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Good Question: Why Are My Water Rates Going Up?
AAWE

H6Z views
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About | Blog | Contact Us
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Rates. Revenue. Resources. i Water EfﬁClﬁ‘nC}’

HOME WATER EFFICIENCY BUILDING RATES IMPLEMENTATION FISCAL SUSTAINABILITY TOOLS RESOURCE SEARCH

Financial Instruments to Manage Revenue Risk

A new white paper explores opportunities for utilities to
use financial instruments - such as derivatives,
insurance and bonds - to manage weather-related
revenue risk in an increasingly volatile climate.

RECENT NEWS

& You're the Chief of...

e Competition in the...

Rates. Revenue. Resources. FEATURED RESOURCES

Financing Sustainable Water is an initiative of the Alliance for Water Efficiency. It was created to provide = Case Study: CSU
practical information to guide utilities from development through implementation of rate structures that Planning for Uncertainty

balance revenue management, resource efficiency and fiscal sustainability. This website will be updated
frequently with new content and we encourage visitors to return often for additional information and
resources. The Alliance serves as a North American advocate for water efficient products and programs, and
provides information and assistance on water conservation efforts. Learn More

« Report: Westminster, CO
Conservation Lowers Rates



Home

Sign on to Request Tax Exemption for
Water Conservation Rebates

The Alliance for Water Efficiency is seeking supporters
of two Congressional Bills that would make water
conservation rebates exempt from federal tax. S. 1464
and H.R. 448 are bills that have been introduced that
will make water conservation rebates exempt. Click
here for more information, and to sign on to the letters
of support.

Register for AWE Webinar

Register now for AWE's webinar on
November 15 on “Death Knell Barriers to
Water Conservation.” This webinar will
cover some unintended consequences to

ik

your water conservation programs that es"w‘:‘cmen‘s .
can end up being the “death” of your
programs if not addressed properly: utility revenue loss from water
efficiency and conservation programs; lack of a federal tax exemption
for water efficiency and conservation rebates; utility inability to debt
finance conservation programs; slowdown in distribution system pipe
flows causing the need for greater system flushing; and pathogen
growth in efficient premise plumbing systems. Click here to learn more

and to register.

Cooling Tower Research Study

The Alliance for Water Efficiency is
excited to announce the launch of its

DONATE | Calendar | News Resource Library Our Work | Committees | Join

.Zalendar of Events

11/6/2017

11/6/2017

11/6/2017

11/7/2017

11/9/2017

About

'

CWWA National Water & Wastewater
Conference

IA 2017 Irrigation Show & Education
Conference

Modernizing North American Water
Systems in the Digital Age

Onsite Non-Potable Water Systems
Workshop (San Fran, CA)

Onsite Non-Potable Water Systems
Workshop (Sacto, CA)

Water Efficiency Watch Newsletier
October 2017

Business Guide

Webinar Archive Page

Jobs, Internships, and RFPs Board

AWE/Dickinson Keynote @ WSI '15




homewaterworks

Calculator Water Conservation Tips

Indoor Water Use

s TR, TR g

Landscape & lrrigation

Explore Water Conservation
With Our Water Use Calculator

Want to conserve water? Mot sure where to start? Our Water Calculator guickly estimates how
much water your household uses and compares it to a similar average and a highly efficient

home.

The Water Calculator also shows you where to begin your home water consernvation efforts.
Throughout Home Water Works_ you'll find useful tips and resources for saving water and

money without sacrificing comfort or convenience.

Get the bottle that will

CHANGE THE WAY
you think about

WATER.

Join our Never Waste
Campaign. Click Here »

Does Your Landscape Have a
Drinking Problem®?

Read about outdoor water conservation for
helpful information on how to keep your
landscape looking beautiful while staying
water efficient.

Water & Energy

A project of the

&> Alliance /» Water Efficiency

AboutUs  Blog

Jf}u‘!‘h' MUCSHNTER Ble)
‘*“?@U REALEAUS =2

. FIND MY WATER USAGE

How much

iwater do you use?

Quick & Easy Tips For Saving
Water at Home and Work

Locking for guick and easy ways to save
water? Read our water conservation and
saving tips to see how easy it can be to
conserve water at home and in the workplace!




Let's Get Started!

H ow muIC‘h Click an area on the home to input how much water you

use, and learn how you can conserve water there. Answer

water dﬂ }"GU USE? far yourself anly, and assume you are in your home for a
24-hour cycle.
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@? Alhance for Water Efficiency

A VOICE AND
A PLATFORM

PROMOTING THE
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SUSTAINAEBLE

Alliance /» Water Efficiency USE OF WATER

www.adwe.org

(773) 360-5100
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