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Defining Water Budgets

A water budget is a formal definition of the quantity of

water that would be required by an efficient level of
water use. (AWE, 2008).

Budget-based water rates—also known as
iIndividualized, goal-based, and customer specific rates
— are block rates where the block is defined by using
one or more customer characteristics. (AWE, 2008)
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Budget-Based Rates — A Look Inside One Agency

What are budget-based rates?

Benefits:

* Incentivizes conservation/
efficiency and reduction of
water waste

* Equity/fairness

Disadvantage:
« Potentially higher
implementation costs
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Model Water Efficient Landscape Ordinance (MWELO)

.




AANERERRRRRRERRREEREERRRREERERERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARERRRRERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRERRRRRRRRRRRRERRRRRERRRRRRRRRRRRRRRRRRRRRNRRRRRNRRRRNRNNRNNNNNNNNNG

Governor Brown’s May 2016 Executive Order

§

| Execotive Departnent
i Fute of Lalifensia

EXECUTIVE g

WHEREAS Caliloenia has suMered
thraatenad the water supalies of communi
production in many areas, and harmead hish

| and

WHEREAS Califomians responded
unpracadanied levels, reducing waber usa |
| 20135 and March 2016 and sang enaugh
Califormians with water for one year; and

WHEREAS severe droughl caonditic
recant wrier pracipRabon, with imied dhin
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daplated groundwater basing, and

E WHEREAS drought conditions may
L and beyond, as wanmear winter lemperaiure
| supply held inmountain snoepack and res

WHEREAS thase ongaoing drawsghs ¢
|" Califomia o move beyand temparary emerg
| parmanant changes o u=a wales mones wisd

persistent pericds of limited water supply: &

improving wader use affickancy within the s
produclicn, and strenglhening local and reg
Califamia's resilience to drought and cimal

" WHEREAS increasing long-term wa

WHEREAS these activities are priar
which calls for concrede, measurable action
| of Lde" and “Manage and Freparne for Dy
| our stale

NOW, THEREFORE, I, EDM
Calfornia. in accordance with the &
sfabutes of the Stade of Califoera,
8587 and 8571, do bareby issue thi

IT IS HEREEY ORDERED THAT:

The orders and provEmons o

| Proclamatan, my Agr 25, 2014 E

E-2B-14, B-28-15 and B-15-15 rem)

| haren.

State agancies shal update
transilion ta permanent, kang-tesm i
achions,

USE WATER MORE WISELY

1. The Stale Waber Resources
prachcabie, adjust amangend
January 2017 in recognition 4
stata. To prepare for the pod
alsa develop, by January 20
polabla urban water usage 1
for in Executive Ovder B-28-

. The Departiment of Water Fig
Boand to devakap mew wabar
urban waler agancis. Thes
atale law requirements that t
usage by 2020, {Sanate Bill
These water use farpats shal
waar ajency, shall panarabe
requiremnents, and shall ba b

a. Indoar residential g
b, Qutdoor irmgation
cimate. and rew B
& Commercial, mdus
d. Water kast through

Tha Departmant and Vater g
pavernments, emveonmental
g Rargals and ehall public
M7

3 The Departmeant and the Waler Bos
suppliers o issue a manhly report ©
achiawved and ary enfarcement affa

| ELIMINATE WATER WASTE

4. Tha Wabar Board shall parmanantty
such as:

= Hosing off sidewalks , driv

= WWashing automobiles with ho

*  Using non-recirculatad watar
faature:
Watering lawns in a mannar
measurable precigilalion; and
Irrigating omarmeantal turl on pj

5. The Wabar Baard and the Deparkme
system laaks thad wasia lange amou
projecls to address health and sadal
State Rewolving Fund 1o pricrilize log
wabzr system lossas

The Water Baard and the Daparkmai
suppliers 1o accalarate ther data cal
and priaria capaal projects 1o redu
Lilies Commission shall order irea
1o minimize leaks

The Calilomia Erergy Commission
and waler loss detacton and cantnal
efficdency.

STRENGTHEM LOCAL DROLWMGHT RESIL

. The Department shall strangthen reg
Canfingency Plans, which whan wa
updated requiremants shall include 2
asting at least five vears, as wall s
droughl. Vhile remaining customze
requremanis shall alss create com
¢an be quickly ulikzad during this ang

. The Department shal cansull with
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Shorage Contingency Flans. The u
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| 10.For areas not covarad by 8 Waler Sharage Conlingency Plan, the Department
shall work with counties to faciitate impraved drowghd planning for small wabar

i supplars and raral communities,

| IMPROVE AGRICULTURAL WATER USE EFFICIENCY AND DROUGHT PLANMING

S |

11. Tha Daparimant ghall work with the Calfarnia Depariment of Food and
Agriculture to update axisting requiraments for Agricultural Water Management
Flans 1o ensure that these plans dentify and guantify massures 1o ncreasse
watar afficiency in their ssnice area and o sdequately plan for pericds of limdad
waser supply

12. The Department shall permanendly requine the complation of Agricultural Wabar
Managament Flang by water suppliars with aver 10,000 srigated acras of land

13. The Department, together with the Calfamia Daparment af Food and
Agncuthure, shall coneull wilh agricullural waler suppliers, local govermmanis,
agricullural producess, ermvironmental groups, Bnd oiher patnens o update
raquiraments for Agricultural Water Management Plans, The updabted draf
requirements shall be pubicly relessed by January 10, 2017,

I The Departmend, Water Board and Calfomia Pubdc Utlilies Commissian shall
| tavelop mathods 1o ensue compl@ance with the provissons of this Executive Order,

|| including technical and financial sxsislance, agency oversight, and, § necessary,

| enlancamant action by the Water Board to addmess non-compliant wales supgliers,

This Executive Order is not intendaed to, and does nol, creabe any rights or
benefits, substantive or procedural, enfarcesble al kw or in equity, against the State of
Califorma, its apanckas, depanmeants, enlities, officens, emplayees, or any ather peracn,

| FURTHER DIRECT that as saon as hareafter possile, this ordar be fled in the
DI:J.‘:B of Ihe Secretary of Stale and thal widespread publicity and nolice be given of this |
arder.

IN WITNESS WHEREDF | hawe
nereurlo s&4 my hand and caused the
Graat Saal of the State of Calfornia o
be affned this Sth day of May 2016

EDMUND G. BRCWIN JR
Govemor of Calformia

ATTEST:

ALEX PADILLA
Sacretary of Siate
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Governor Brown’s May 2016 Executive Order

Use Water More Wisely — New Water Use Targets
Eliminate Water Waste —> Prohibit Wasteful Practices
& Address Water Loss
Strengthen Local Drought = |mprove Water Shortage
Resilience Contingency Plans

Improve Agricultural Water= |mprove Agricultural Water

Use Efficiency and Drought Plans

Planning
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Budget-Based Targets

Indoor
(Residential)
/el i/l I\ e
" *M»« " *ﬂl»« A\\* " A\\* "

Outdoor Water Loss Cll/Business
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Conservation and Efficiency Potential by Sector (CA)

Industrial3.50
Commercial & Institutional Indoor 2.20
Commercial & Institutional Landscapes -00

0 500 1,0001,5002,0002,5003,0003,5004,0004,500

Potential Water Savings (thousand acre-feet)
Credit: Pacific Institute
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Cost Effectiveness: Conservation & Efficiency Measures
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so Medical Steam Sterilizer Modification
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Credit: Pacific Institute
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Elements of a Smart, Water Efficient Landscape

Drought Resiliency
« Require less irrigation

» Healthy soils retain more water,
reducing need for additional irrigation

Climate Resiliency
» Carbon sequestration
 Reduced heat island effect

Pollution Mitigation
« Stormwater retention reduces pollution in our rivers and oceans.

Other
» Less maintenance, save money.
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Questions?

THANK YOU

TRACY QUINN, P.E.

SENIOR POLICY ANALYST
NATURAL RESOURCES DEFENSE COUNCIL
TQUINN@NRDC.ORG
(310) 434-2300
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Information sources

Smart Irrigation Technology (SIT) Solutions

Cost Trends
Market penetration
Identifying Over-watering

Potential Savings from SIT

Water Research Foundation
SUEZ

Conclusions and lessons learned

SUEZ Next Steps

Nov 14, 2016 NARUC Irrigation and Large Volume Water Use Panel syee



Water Research Foundation’s “Residential End Use Study (#4309) —

2016”
Aquacraft, Water Demand Management, Univ. of Southern lllinois and Hazen &
Sawyer.
23 utilities (U.S. and Canada) provided billing data from 1,000 single family homes
each as well as surveys and end use monitoring

Water Research Foundation’s “Smart Irrigation Controller
Demonstration and Evaluation in Orange County, Florida (#4227) —

2016”
Orange County Utilities, University of Florida
167 Test sites/homes who over-water

SUEZ “ET-Based Irrigation Impact Study”
Pleasant Valley Analytics, Pencilbrook and SUEZ engineering
Funding: Green Innovation Grant Program (NY), SUEZ global research program
and local Business Units

480 customers in device trial and control groups in Delaware, New York and
ldaho,,

Nov 14, 2016 NARUC Irrigation and Large Volume Water Use Panel syee



SMART IRRIGATION TECHNOLOGY (SIT) SOLUTIONS
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Technology
Historical ET Historical Evapotranspiration (ET) values control sprinkler

Sensor-based Parameters such as temperature and solar radiation determine ET
values which are used to control irrigation
Real time ET ET values from weather station via wifi or phone

Onsite weather Weather station equipped with sensors that measure air temperature,
Station relative humidity, solar radiation, rainfall, and wind speed, directly
connected to controller

STJINQIISOTEEEREIEM Device connected to automatic sprinkler systems to cause shutoff
when soil moisture is below a certain threshold.

Source: Baselinesystems
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BRAND MODEL COST5/12]COST 12/12| COST 10/15

Cyber-Rain XCl System S500 S374 S400
Hunter IC-600 [|-CORE $619 $518 $400
Irritrol RAIN DIAL w CLIMATE LOGIC $ 399-899 $229-341 $254-310
Nds Raindrip Weathersmart Pro RSC600is $90 S60 $124
Rainbird ESP-SMT $350 $152 $227
Rainbird ET Manager S665 S460 S425
Toro TI1S-06,09,12,24,240,612 $399 $210-307 $165
Toro TMC 424E W/ CLIMATE LOGIC $235 $165 $195
Weathermatic SL1600 S 300-816 $230-422 $212-252
AVERAGE $452 $291 $283

* Reducing cost encourages purchases

Nov 14, 2016 NARUC lrrigation and Large Volume Water Use Panel ‘ syee



Table 4.12 In-ground irrigation systems and their features

Do you have an in-ground Respondents with in-ground
irrigation/sprinkling system? | systems were asked if their
(Question #19) irrigation system had:
(Question #20)
Yes No Automatic Weather-
timer/controller | based
"smart"
controller
All 53.0% 47.0% 87.9% 16.40%
North American Sample | 52.4% 47.6% 85.2% 19.6%
Clayton County 15.5% 84.5% 57.9% 26.3%
Denver 74.1% 25.9% 93.9% 8.5%
Fort Collins 69.0% 31.0% 92.9% 8.4%
Peel 10.3% 89.7% 60.9% 26.1%
San Antonio 36.9% 63.1% 83.6% 34.2%
Scottsdale 88.8% 11.3% 91.6% 7.3%
Tacoma 33.3% 66.7% 80.7% 14.8%
Toho 76.9% 23.1% 87.5% 50.0%
Waterloo 13.1% 86.9% 76.7% 53.3%

» Potential for additional SIT devices
« SIT not for everyone (most effective for higher users)

Nov 14, 2016 NARUC lrrigation and Large Volume Water Use Panel syee



Study Number of | Percent of
. . homes in Homes over-
High SUEZ - I 8.0% study irrigating
group (N)
Excess>130% of TIR 12.5%
REU2016 838 16.9%
== Cal SF Home | 614 54.0%
'; Study
@ . ABCWUA | 209 15.8%
z Average SUEZ [N 11.0% EPA New 235 63.4%
2 Home Study
+= On Target 70%-130% of TR | NN 16.0% Average 474 37.5%
3
£
<

Low Uz - |, 51.0%
Low/Deficit <70% of TIR |, 1.5

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%
Relative Frequency

« Modest number of excess water customers but important

« Landscape programs may impact average/on target customers
« Turf removal, drought tolerant plantings, drip irrigation

« Deficit irrigators — OK

« Variable results — site specific and local data collection

Nov 14, 2016 NARUC Irrigation and Large Volume Water Use Panel syee



POTENTIAL SAVINGS FROM SMART IRRIGATION TECHNOLOGY
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ORANGE COUNTY FLORIDA STUDY

Cornparlson ET+Edu SMS+Edu

Weekly Irrigation Application (in)
o o o = =
B (=) [+] = ] F-9

Q
N

o

« ET Controllers: Reduction of 18% (non-educ.) to 32% (educ.)
« SMS: Reduction of 30% (non-educ.) to 42% (educ.)
« Turf grass quality ratings same

241 Nov 14, 2016 NARUC lrrigation and Large Volume Water Use Panel @ syee



« Evaluate impact of SIT without education component

 Qver-waterers not sub-selected

ET TEST
GROUP CONTROL GROUPS
ET TRIAL AUTOMATIC | MANUAL
GROUP SPRINKLER | WATERERS
UWDE DIFFERENCE BEFORE/AFTER -0.2% 4.7% 6.2%
UWID DIFFERENCE BEFORE/AFTER 4.0% 1.3% -1.1%
UWNY DIFFERENCE BEFORE/AFTER 18.2% -0.8% -7.6%

« Hands-off approach not a good strategy
« Educate customers and contractors
« AMI will allow for better characterization of irrigation & over-watering

Nov 14, 2016 NARUC Irrigation and Large Volume Water Use Panel
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SIT EFFECTIVENSS FOR HIGH USERS
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Water Use per Customer Lowest to Highest
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Higher Water Use Customers
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——Water Use After ET Controller
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Collect sufficient data to identify the excess watering group.

Non-targeted application of Smart Devices could cause unintended
consequences

Thorough training of contractors and customers needed
Technology is continuing to evolve and costs decreasing
AMI will allow for better understanding of irrigation use/needs

Programs to stagger device activation can reduce peaking loads

Nov 14, 2016 NARUC Irrigation and Large Volume Water Use Panel
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Rebate program to launch for SWNY 2017
Rebates for smart irrigation devices and rain sensors
- Customer and Contractor education

Rebates for indoor devices as well
Collaboration with Energy Utility to manage rebates (Marketplace Rev model)

Audits of CIl including outdoor usage
Continued Education

Company-wide website upgrade
Allow customer access to usage data (monthly data=== hourly — AMI)

Online surveys/calculators including outdoor water usage
Improve customer access to conservation tools and information

Conservation program development underway for
SUEZ Water Westchester, NY (Collaboration with NYCDEP)

- To facilitate DEP’s plans to conduct major work on aqueducts

SUEZ Water Pennsylvania (Mechanicsburg)
- To delay capital investment in water supply

suee
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Sustaining Agriculture at the

Extremes

$1000.00 per acre-foot
$ 20.00 per acre-foot water water

Brian J. Brady

General Manager, Fallbrook PUD .




Imperial Irrigation District:

*Deliveries : 2.7 to 3.1 million acre-
feet (no cost except for
transportation)

*97% agriculture use
*Over 975,00 irrigable acres
*5200+ farm accounts

*Average farm account (gate): 160
acres

*Delivery canals and drains: 3100
miles

*Agricultural Water: $20 per acre-foot
(all untreated water)

Imperial County

#Ocotillo

aperial Valley Area
9

sOther Areas

Hiland

dipatria

Wes and

“Haltville

P

CaleXno

Wedco

BN oo Couny i

mperial County Agriculture: $1.2 billion in annual economic value




lID farming Characteristics

Predominantly large agribusinesses
Dominated by lower value cropping patterns

Longer paybacks for on-farm conservation investments
(without QSA incentives)

Conservation driven by:

® Tightening up the system (reducing spills and seepage
and farm gate measurement)

® Fallowing
® Converting agricultural land




Fallbrook Public Utility

District Fallbrook Public |
14,00 acre-feet in deliveries | g S ‘__--l'.ltillty Distict

50% (by volume) agricultural
customers

700 farm accounts (9200 total
accounts)

Average farm account: less than 10
acres

Agricultural water: $1,069 per acre-
foot (all treated water)

.
e

San Diego County Agriculture: $1.8 billion annual economic value




Fallbrook Farming
Characteristics

High value cropping (often organic)
Dominated by permanent crops
Supplemental/retirement income

Short term breakeven operation tolerated

Lifestyle choice




Strategies for small farm
sustainability

® Retooling existing permanent crops

e Utility incentives



Retooling Permanent Crops

® Stumping

® Grafting

® Spacing

® Salt tolerant rootstocks
® [rrigation technology

¢ Data mining

. ® Cultural methods




Utility Incentives

Rancho California Water District's CropSwap:

Avocados to wine grapes: $15,000/acre incentive

Citrus to wine grapes: $10,000/acre incentive

Avocados to citrus: $5,000/acre incentive
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RECLAMAIION

Managing Water in the West

Irrigation and Large Volume Water
Use: Reclamation’s Conservation Efforts

National Association of Regulatory Utility Commissioners
(NARUC)

La Quinta, California
November 14, 2016

William Steele Area Manager
Southern California Area Office
M”""» U.S. Department of the Interior

“mmemmw—~ Bureau of Reclamation




Where Southern California
Gets Its Water Today

Transfers & Storage

Local Supplies
LA Aqueduct

/a Colorado River

SWP 5 Hifgsduce Aqueduct
Entitlement < ’

‘ Colorado
Iz (Yeay, y River
‘ Aqueduct

Local Supplies s .\J Conservation

Groundwater & Recycling

; WRECLAMATION



Future Water Supply Portfolio

New Water Supplies

— Seawater/Brackish Water
Desalination

— Reclaimed Water Projects
— New Fresh Water Supplies
— Storm water Augmentation
Improved Use of
Existing Supplies
— Water Conservation

— Ground/Surface Water
Conjunctive Use

— Watershed/Integrated Resources
Plans '

Reallocation of Existing Water
— Water Banking/Water Transfers
— Indian Water Right Settlements

RECLAMATION



Authorities

e Section 201: Reclamation Reform Act of 1982

o Section 210: Water Conservation

— (a) The Secretary shall, encourage the full consideration and
Incorporation of prudent and responsible water conservation
measures in the operations of non-Federal recipients of irrigation
water from Federal reclamation projects, where such measures
are shown to be economically feasible for such non-Federal

recipients.

— (b) Each district that has entered into a repayment contract or
water service contract shall develop a water conservation plan
which shall contain definite goals, appropriate water
conservation measures, and a time schedule for meeting the
water conservation objectives.

RECLAMATION



Programs

« Water Conservation Field Service Program

Water Conservation Field Service Program: These grants assist
local districts in developing plans to support and complement
existing State and local agency conservation programs.

Water conservation has many meanings and includes methods of
storing, saving, reducing or recycling water. As a federal agency
with a vital role in the administration of Western water resources,
the Bureau of Reclamation is a leader in water management
planning, conservation education, innovative technology
demonstrations, and conservation measure implementation through
its Water Conservation Field Services Program (WCFSP).

RECLAMATION



Water Conservation Field Services
Program - WCEFS

Applicant Cost Share: 50% or more of project costs

Federal Funding Amount: Not to exceed $100,000 per
agreement

Federal Funding Available for Award: Estimated at up to
$300,000

Eligible Applicants: State and local governments, Tribes,
and entities that have water delivery authority with a tie
to a Reclamation project.

RECLAMATION



Projects (WCFS)

West Basin Municipal Water District - Landscape Irrigation Program
- The program will provide landscape surveys and high-efficiency
irrigation nozzles to residents and the Commercial, Industrial and
Institutional (ClI) sectors throughout the District's service area.

City of San Diego - Mapping Interface Enhancements to Urban
Vegetation Satellite Imagery - The project will increase landscape
efficiency through water audits with an estimated savings of 15% by
using satellite imagery.

Long Beach Water Department - Outdoor Water Use Efficiencies -
The purpose of this project is to implement three activities within an
urban school: (1) replace irrigation system , (2) purchase and install of
weather-based irrigation controller and (3) the design and construct a

demonstration garden. RECLAMATION



Authorities
WaterSMART (Sustain and Manage America's
Resources for Tomorrow)
P.L.111-11

« Water is our most precious natural resource and Is
Increasingly stressed by the demands our society places
on it.

« Adequate water supplies are an essential element in
human survival, ecosystem health, energy production,
and economic sustainabillity.

« Significant climate change-related impacts on water
supplies are well documented in the scientific literature
and scientists are forecasting changes in hydrologic

cycles
RECLAMATION



Programs

« Through the WaterSMART Grants (formerly Challenge Grants)
Reclamation provides 50/50 cost share funding to irrigation and
water districts, Tribes, States and other entities with water or power
delivery authority. Projects should seek to conserve and use water
more efficiently, increase the use of renewable energy, protect
endangered species, or facilitate water markets. Projects are
selected through a competitive process and the focus is on projects
that can be completed within 24 months that will help sustainable
water supplies in the western United States.

RECLAMATION



Projects (WaterSmart)

« Metropolitan Water District of Southern California, On-site
Retrofit Pilot Program - Reclamation Funding: $700,000 Total
Project Cost: $2,000,000

The Metropolitan Water District of Southern California will undertake an on-
site retrofit incentive program to convert potable water irrigation water
systems to recycled water irrigation systems. The retrofits will consist of
Improvements to existing irrigation systems in order to allow for the
connection to the distribution system of an existing water recycling facility.
The program is expected to result in annual water savings of 5,100 acre-
feet through the offset of imported water with recycled water that is
currently being discharged to the ocean. The District also estimates that the
project will save an estimated 13,316,000 kilowatts per year by replacing
imported water with recycled water. By completing these improvements, the
District is implementing the municipal and industrial water conservation
adaptation strategy identified in the 2012 WaterSMART Colorado River
Basin Water Supply and Demand Study.

RECLAMATION



Projects (WaterSmart)

Metropolitan Water District of Southern California - California Friendly
Turf Replacement Program - The California Friendly Turf Replacement

Program will transform approximately 2,000,000 square feet of irrigated turf
to landscapes with climate appropriate plants, efficient irrigation, permeable

surfaces. The program is expected to save 2,760 acre-feet per year.

Rosedale-Rio Bravo Water Storage District, Stockdale East
Groundwater Recharge Project - Reclamation Funding: $1,000,000 Total
Project Cost: $4,094,125 - The Rosedale-Rio Bravo Water Storage District
in Bakersfield, California, will construct 200 acres of recharge ponds to
capture storm water and increase groundwater recharge. The project also
includes the installation of additional pumping capacity (four pumps with
pumping capacities of 140 cubic feet per second) at the Central Intake
Pumping Plant. The project is expected to result in annual water savings of
5,700 acre-feet, which would otherwise cause significant flooding or go
unused to the ocean. Conserved water will provide additional supply for
District water users, provide enhanced protection against prolonged drought
and climate changes, and provide intermittent wetlands for wildlife

environmental benefits. RECLAMATION



Projects (WaterSmart)

« Rosedale-Rio Bravo Water Storage District, Stockdale East
Groundwater Recharge Project - Reclamation Funding: $1,000,000 Total
Project Cost: $4,094,125 - The Rosedale-Rio Bravo Water Storage District
in Bakersfield, California, will construct 200 acres of recharge ponds to
capture storm water and increase groundwater recharge. The project also
includes the installation of additional pumping capacity (four pumps with
pumping capacities of 140 cubic feet per second) at the Central Intake
Pumping Plant. The project is expected to result in annual water savings of
5,700 acre-feet, which would otherwise cause significant flooding or go
unused to the ocean. Conserved water will provide additional supply for
District water users, provide enhanced protection against prolonged drought
and climate changes, and provide intermittent wetlands for wildlife
environmental benefits.
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Questions?

Bill Steele
951-695-5310
wsteele@usbr.gov
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