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CONTEXT

Recommended State Water Strategy

July 2017

Water
management
challenges

Concentrated urbanization

THE NUMBER ONE

Utah became the nation’s fastest-growing state over the last year

1.78%

1.71%
1.83%

1.95%
2.03%

1.58%

Source: U.5. Census

Rapid population growth

Major land use transitions

http://pics4.city-data.com/cpicc/cfiles7647.jpg




 Increasing water shortages

e Declining per capita demand
» Aging infrastructure

e Tightened access to capital

e Climate change

“..the strongest financial solutions will be those that
increase utilities’ capacity to adapt to change”

“..credit rating agencies have recognized conservation
as a best practice in water utility policy... [and]
necessary to deal with long-term risks associated with
supply shortages and high costs of capital”

“Conservation is critical to minimize risk and build
financial resilience...”

Water
utilities/providers
are at the crossroads
of a changing water
resource and
financial
environment

Christine Boyle

Sources:

1) C.E. Boyle, January 2014, JAWWA

2) Measuring and Mitigating Water Revenue
Variability: Understanding How Pricing Can
Advance Conservation without Undermining
Utilities’ Revenue Goals, July 2014 (UNC, Ceres)
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WATER MANAGEMENT STRATEGIES
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Conservation Assessment

Conservation successes

o \Water use reductions

e Awareness raised & people
responsive to drought

* Voluntary conservation
programs implemented

e Uniform building code has had
big effect indoors

“Untapped ” potential
» Outdoor water use efficiency

* More widespread and durable
reductions through changes in
habits and norms

» Greater use of markets and
mandates (e.g. rates, codes)

» Finding outdoor equivalent of
the building code

* “Low-hanging fruit” » Needs ﬂreater investment
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Trend — Advanced Metering Analytics

Evolution of AMR to AMA

AMR - Automated Al = A sisinde AMA - Advanced

: Metering : :
Meter Reading fradroctira Metering Analytics

Provides . — 9
Efficient Provides Raw Pzt pig s o dlle

Mobile Meter Fixed Network with Powerful Actionable

Reading szapellil 4 s Meter Reading Lailly o Analytics Proactive
vy Ly L) i Software Intelligence

Billing Data

#WaterUtility

EE oot FORESTERL I VERSITY

| How is Technology Changing the Water Utility Industry@ . Dan Merritt & Kristie Anderson, Badger Meter
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Daily for November 2013 EJ
Overview | Billing Reads (24) : ~ R
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Meters with -»
99.2% Reads Available \ AQU ATl C
Informatics
101
Percentage of meters Meters -
with a valid meter read R
in past 72 hours. MlSSmg reads
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Urban Water Conservation: Why it Matters

O
» Rapidly growing percentage of Utah’s total water use

» Location — requires large physical transfers of water from outlying rural and
natural areas

 Itis less flexible than agricultural water use in times of shortage (can’t “fallow a
subdivision”)

» Water use expectations and behaviors are being established in the urbanization
process

» Physical conversion of moving water from agriculture to urban use has long-
term implications for future water demand:
o water delivery and metering infrastructure
o urban design and initial investments in landscaping
o situational constraints on efficiency

UtahStatelUniversity




CENTER FOR

WéTER-EFFICIENT

LANDSCAPING

* Created to conduct research on effective irrigation techniques,
landscape water demand analysis (human behavior), low-
water use landscaping, and plant water needs.

* Disseminates information to water purveyors, the Utah green
industry, local USU Extension offices, and the public to support
public education in water-efficient landscaping.
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CWEL WaterCheck CWEL USU Extension

EXTENSION é USliLiks | Exansin tinks | Sociel hcia
CWEL =

UtahStateUniversity Comtor S oter-RiTkiont Laneiecuping

-
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CENTER FOR WATERIEFFICIENT LAN

BROWSE CWEL
About Us

People

Publications and Presentations
Media and Publicity

Partners and Resources
Education and Training

News Feed

Quick Links =

A e ~the B0l
Upcoming training-available to become
Qualified Water-Efficient Landscapers (QWEL)

RESEARCH PROGRAM AREAS
Irrigation, Water Use & Drought

cwel.usu.edu




Water Check Program

* Partnership program, began 1999

* Center for Water Efficient Landscaping
(CWEL) administration since 2005

* Participation is voluntary, cost to
participants is SO

 Pairs of interns visit homes, Cll sites to
evaluate outdoor irrigation systems

* More than 13,000 residential and 500 ClI
checks to date

* Extensive data gathering

* Data analyses showing effectiveness and
revealing how to focus efforts
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: USU Water Check Program 'ATERCHECK
&
Participant Data
Contact knlormason o
Name N
WATERCHECK ==
A USU EXTENSION PROGRAM
Salt Luko City. - Tip Coda
Phone | Prone
USU Water Check Program B
Email o 1135 ot wah 5 mcewe marheteg emad
o e e
Edit Existing Water Check Water Provider  Jordan Vasey Water Conservancy District =
# of Occupants  Summer Wintor
Wad Sep 3, 2014 &08pm - Test Pomon
Other indormation

How did you hear about the Water Check Program?

ono wary anothor way third wary othar;

Why did you decide to participate in the Water Check Program?

one rEasn anather raason third reascn otner;

Would you like to know more about any of the following?

one thing anathar thing third thing last thing
Open Calendar
= By signing bolow, | give LUaah St University Extension and its employods parmission 10 Access my proporty and smigation systam for the
ot ol Lo oy o L iy id it ol
purpases. AN information gatf remain i

e olnk
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USU Water Check Program WATERCHECK
‘Walk-Through Site Evaluation
Controller n “ Num
.P'“ir..m In!ﬂﬂllmﬂ
A B c D
Days per Week Days Boys Deys Days
#of Staris Starts Starts Strts Starts
 Zono Infoemation
Program A B +] Root Depth (in)  Root Depth
RunTime 4 s S e Plants Turl ¥
[ Take Prcwre | Head Type Fotor ¥
Siope (Pt ]
S
 Laracaps Action Bams
Dry Spots Overwatering / Ponding Mulch Needed in Area
Thatch Need to Aerate (compacted area)
. Jociguetin fctioes Mae
Broken Head Nozzle Leaking Valve Pipe
Pressure Prasure (PS1)
Clogged Nozzle or Filter Coverage Issues Low Head Drainage
Mismatch Precip. Rate Misdirected / Blocked Head(s) ‘Wrong Spray Pattern
Overspray Sunken Heads(s) Tilted Head(s)
[ Back ] et o
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Caich Cup Test
_;Dlm Infcemation

Zone Motes

Cup Depths

| Depths (red denotes lowest 25% values)

1. 020 om
2 020cm
i 020cm

4, 00om

Average Depth 0.20 cm
 Preciptation Fiste  Disirution Undormity
Run Time 2 30 Precip, Rate 1.89 inhr
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USU Water Check Program

Landscape Measurement

Moasuramant infoemation

Landscape Amas

Parcal Hardscape

1,0000 1t Ramove

Resl al Total

Totals

1,500 ¥ ot

Turf

T

WATERCHECK

Type  Tut - Calculated Area  0.00 ft*

Rest of Total

800 !

Other Irrigated

Rest of Total

Continue
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USU Water Check Program

Walk-through Complete

Summary

Lo

WATERCHECK

The data entry process is completo. If you would like 1o change anything that was enteved, you mary go back and do 5o now.
Cick tho bution below %o finakze and save e dota and st the walkiheough

ViewiFrint Feport

et fepon |
Save Dala & Close

Email

Continue
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That’s Great But...

e Familiarity with irrigation
system and controller

* Uncertainty about plant
requirements

* Weak and muddled pricing
signal

* Ongoing support

* Are we reaching the “right”
customers
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WATERMAPS™

Software application to
analyze and manage urban
landscape water use

identify locations
with capacity to conserve

water use reports
to help people conserve

TRACK: water use change

over time; monitor
conservation success

235
206

watermaps.usu.edu
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IDENTIFYING CAPACITY TO CONSERVE

UTILIZING LANDSCAPE IRRIGATION RATIO (LIR)

Landscape Water Use . imated

(derived from analysis of municipal or water
provider meter data)

LIR=
Landscape Water Need .. imated
(derived from the classification of remotely-
sensed airborne multispectral imagery and
localized reference ET, rates) LIRIlessthanl = Efficient
Between land 2 = Acceptable
(per unit of landscaped area) Between 2 and 3 = Inefficient
Greater than 3 = Excessive
RN were e




Seasonal LIR
Calculations

e Time Period:
4/1 -10/31, 2013

e Locations
analyzed:
1369

e Mean LIR:
2.01

Quantifies
Conservation
Potential

LIR Apr 1 -0Oct 31, 2013
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PROJECT

“Water user
dimensions of
meter
implementation
on secondary
pressurized
systems”

WEBER BASIN WATER
CONSERVANCY DISTRICT

g"' All UtahState
University

‘ METER TRANSITION ISSUES
& O Meter & AMR compatibility

O Data reading and
calibration

2 Public relations




WATER SUPPLY FROM WEBER BASIN
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Agricultural
supplies

- 5 counties

Pressurized
secondary systems

= wholesale
- retail

Municipal
- 50 cities & districts

Industrial supplies

= minerals
- refineries
- manufacturers




LAND USE
TRANSITIONS

CLINTON
UTAH

SYRACUSE
UTAH

LAYTON
UTAH

1958

2012

Q Pressurized
secondary water
systems

o agricultural-to-urban
land use transitions

o= 100,000 connections

O Water allocations or
allotments

o attached to urban
parcels that were
agricultural lands

o based on an
agricultural duty of
water - generally 3
af/acre in WBWCD




PROJECT GOALS

WEBER BASIN WATER
M’CONSERVANCYDISMT WBWCD MANAGEMENT GOALS:

* Work to meet state and district water conservation goals
* Promote individual water use accountability
* Determine if secondary water use is within water allocations

g...,m:,“ jUtahState USU RESEARCH GOALS:

University

* Investigate human behaviors and perceptions related to meters

* Analyze urban landscape irrigation in relation to plant water need using
USU WaterMAPS™ (software)

* Design innovative strategies for interpreting and sharing meter data with
users to motivate conservation absent a price signal

* Encourage people to monitor their own water use by reinforcing
conservation through information feedback mechanisms




PROJECT TIMELINE AND CONTINUATION

- WBWCD and USU analyze
- WBWCD implements WB_V\_ICD and USU: - _ water use re51_11ts for
district policy to meter Utllfze WaterMAPS™ analysis approach 2012.-2016 using 842
secondary connections Design/ senc! secqndary water use reports locations from Phase 1
- Conduct social science survey that had complete data.
A
Y Survey Data Water Use Data
e 2012 2012-2016
o ® ® [ ) ®
2010 2012
2011 2013 2014 2015 2016 2017
- WBWCD-USU collaboration initiated. WBWCD: I
- USBOR 2011-2012 Water Smart grant secured. - Expands metering to more phases and locations.
* Meter implementation begins. - Continues sending slightly simplified secondary

- Users informed of gallons used. water use reports to all locations with meters.




CONSERVATION

STRATEGY

Water meter data
interpretation and
sharing through
Secondary Water
Use Reports

Not a bill.
People pay for
secondary water in
connection with
property taxes.

Sample 2012 Secondary Water Use Report

WEBER Basin WATER CONSERVANCY DISTRICT
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Sample 2013-2016
Secondary Water Use Report

Reports are based on defining
appropriateness of landscape
water use relative to plant water
need (landscape water budgeting)

_WEBER BASIN WATER CONSERVANCY DISTRICT _
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KEY CONSERVATION MESSAGES' Landscape Water Monitor on Reports:

* predictive in advance to condition people to

» Water to meet landscape need (or changing landscape water needs
demand) over the irrigation season * actual comparison with each monthly report
* Importance of irrigation scheduling e -
* How to access additional information | | __ § o=
8.00 0 < Mey June Juy Aw  Sept Ot
oo 700 T2 e ™ S0 o e e—
6.00 6.00 80,000,
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April 15— May 16 — June 16 — July 16— Aug 16— Sept 16— 2012 EXAMPLES: 2013-2017 EXAMPLES:
May15 June15 July15 Aug15 Sept15 Oct15 JULY REPORT JULY REPORT
OCTOBER REPORT OCTOBER REPORT

30 Year Average Monthly Reference ET (in.)

WEBER BASIN WATER AN
‘CONSERVANCY DISTRICT M) UtahState
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RESULTS:

Customer

Response
2012 Survey

Participants
indicated high
willingness to
conserve for a
variety of reasons

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Response Distribution (%)

Household Willingness to Conserve

Il Agreement [ Neutral mEDisagreement
A— ; ; - : __|
To deal with For future To maintain a To adapt to To be good

water supply population and healthy uncertainties stewards by only
related to arid economic environment related to  using as much as
climate growth climate change we need

n=210 survey respondents




RESULTS:

Customer

Response
2012 Survey

0 73% were surprised
to learn the amount
of water used on
their landscape

0 Reports sent the
intended message to
most users

0 Reports provided
actionable
information to users

Actionable Information the Reports Provided

Meter Data & Secondary Water Use Reports

mAgreement [ Neutral ™ Disagreement
70%

o
o
S

>l
o
S

40%

w
o
X

N
o
X

Response Distribution (%)

[y
(=]
R

o
=

Allowed us to be Enabled us to Motivated us to Provided Helped us realize
more accountable monitor progress  adjust use over information to aid we can conserve
for outdoor water toward course of irrigation  our water use and maintain nice

use conservation goals season decisions landscape

n=210 survey respondents




RESULTS:

Water Use Trends
2012-2016

More households
are staying
within their
property’s water
allocation

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

87% 90% 86%

36%

2012 2013 2014 2015 2016

M Use < Allocation B Use > Allocation

n=842 metered locations




RESULTS:

Water Use Trends
2012-2016

Households are
generally
becoming
more efficient
in their
secondary
landscape
water use

100%
90%
80%
70%

60% °0% > >8%
50%
50% 46%
399
40% 4%
30% 239 239
20% 185 9% 6% 15%
10 10% 9%,
10% I [] 3% 2% 2% 4%
2012 2013 2014 2015 2016

M Efficient (< 1) ™ Acceptable (1- 1.99) Inefficient (2 - 2.99) M Excessive ( > 3)

n=842 metered locations




RESULTS:

Water Use Trends
2012-2016

Resulting in
documented
and durable
landscape
water savings
in gallons

Water Use (gal)

250,000

200,000

150,000

100,000

50,000

2012 2013

B Average Seasonal Water Use (gal)

2014

0%

-10%

-20%

-30%

-40%

-50%

-60%

-70%

-80%

Reduction in Use from 2012 (%)

-90%

-100%

2015 2016

=e—=Change in Use from 2012 (%)

n=842 metered locations




RESULTS:

Water Use Trends
2012-2016

o Households use, on
average, 150%
(LIR=1.5) of the
water that their
landscapes need

0 Seasons unfold
differently, requiring
adaptability for
maximum efficiency

o More overuse tends
to occur later in the
irrigation season

Average LIRs for months and seasons by year

2012 | 2013 | 2014 | 2015 | 2016 | >7Y€ar

average
April 15-May 15 1.2 1.0 0.5 0.5 0.3 0.7
May 16-June 15 1.9 1.5 1.8 0.7 1.2 1.4
June 16-July 15 2.2 1.9 1.6 1.6 1.9 1.8
July 16-Aug. 15 2.1 1.7 1.6 1.3 2.0 1.7
Aug. 16-Sept. 15 2.1 1.4 1.4 1.7 1.9 1.7
Sept. 16-Oct. 15 2.4 1.3 1@

Sept. 16-Oct. 1 2.0 2.0 2.0 '
Seasonal 2.0 1.6 1.5 1.3 1.4 ~1.5




Analysis using hourly data

180
150 — Al
m120 ......... LIR < 1
-
2 90
& Lz N LTSN e 1<LIR<2
60
30 —_ —22LIR<3
0 -.= LIRZ=3
12 34567 8 9101112131415161718 192021222324 -
Hour

» People generally do not water during the middle of the day

» People who overwater do so at night
» Caution about only using “visual cues” to enforce waste restrictions

LhtahStatelUniversity




LESSONS

Analyzing
appropriateness
in landscape
water use

Applied interdisciplinary sciences can help
address management challenges (plant,
climate, and social /policy sciences).

Water budgeting approaches based on
science and responsive to policy contexts
are important conservation tools.

Site-specific information in addition to
more general conservation information
motivates and helps people to conserve.

Conservation education can be effective
even absent economic incentives (prices).

Reports reach all users with metered
secondary water. The approach avoids
conservation program recruitment issues.




Investment Strategies

Strat-e.gy Every Drop Counts.

(strat’ a-je ) n.
1.Plan of action
designed to achieve
a particular goal.
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New focus must put
demand in the picture
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Summary Thoughts

< Current opportunities in infrastructure investment decisions to
shape and sustain our future

< Be serious about water demand management

< Backed by a portfolio of strategic investments in “water
conservation infrastructure”

< Propelled by commitment to using water wisely

< Dedicated to making Utah a leader (again) in irrigation and water
management in the West
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