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The Ch;IIenge'

Improving irrigation efficiency is difficult
Supply (and other) issues related to landscape water waste

Irrigation efficiency is crucial

SWAT: Advancing landscape irrigation efficiency

Svmart water
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SWAT

* Smart Water Application Technologies $cnntiy CEmETT——

ABOUT IASWAT o (CASE STUDIES

AFPLICATION TECHNOLOGH 5%

LAKDSCAFE CONTRACTDRS | WATERPLRVETORS - MANUFACTURERS : SPECIRERS | HOMEDEVELDPERS . DISTRMELITORS

* Mission Focus — Advancing Landscape
Irrigation Efficiency to Save Water

» Water Provider & Irrigation Industry
N _ : Join the effort to maximize outdoor irrigation efficiency through
PartnerShlp Our SUCCESS re“es on your the use of “Smart” Water Application Technologies™
Support Smart Water Apphcation Technologies, or SWAT, 152 nabonal

waker purveyors 3 dnnqat-’-n industry
representatives created to pra
'"'1r ugh & of
gbsite wil scover how “smart” enigation kechnologies are
I mging the 'a._-c f lands ag.a n'";Ja[n_\n and the benefits of taking part
in promating efficient water use
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Water providers — suppliers, water districts

Irrigation and landscaping industry: manufacturers, distributors,
designers and specifiers, contractors, developers and related
professional industry associations

Residential and light commercial customers

@ Svmart water
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~ Volunteers Drive SWAT Efforts

Technology Working Group
e Testing protocols

Promotions Working Group
* Marketing & Fundraising
e SWAT Administration

Executive Committee
e Oversight
e Communication with EPA & other groups

@ Simar't water
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Whath‘\%NAT Does:

Technology
 |dentify Irrigation technology categories — issues
e Developing benchmark technology testing

Promotions

* Research market & stakeholder barriers to develop outreach
materials

 Promotions
« Performance reports
» Technologies with marketing materials
« Collaborations — IA and EPA
* Provides all administration and management of SWAT activities

@ SmarT water
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" Climate-based Controllers
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~  Soil Moisture Sensors

S
L
Leg
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Rain Sensors

Swmar'T Water
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— SWAT Testing Updates

Smart climate-based controllers - CIT
e Weather-based or ET controllers
e 15 controllers tested, posted online

Soil moisture sensor-based controllers - CIT
e Phase 1, 6th draft (sensor performance)
e Phase 2, 3rd draft (sensor regulation of controller)

Rain sensors (rain-shutoff devices) — UF
e Phase 1 draft

@ Simar't water

APPLICATION TECHNOLOGIES™




Technology

SWAT Prbtocols

Smart Water
Standard Application Technologies

SWAT

Turf and Landscape Irrigation Equipment

Developed by the IA, public and independent o CONTROLLERS
testing agency Review

7th Draft Testing Protocol

90-day public comment period
Begins: March 4, 2008
Ends: June 2, 2008

Public review every three years

Developed by

RRLaATION k\
6540 Arlington Blvd

Falls Church, VA 22048-6638
www.irrigation.org

SmarTwater
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SWAT Protocbl Example

Climatological controller “bench” test

e Using real-time weather data should produce efficient irrigation
schedule for a variety of hypothetical soil types, slopes and plant
materials

Test must meet requirements including time period, minimum
rainfall and ETo

No pass or fail score — only performance results

Test is confidential between lab and manufacturer until
manufacturer releases results to SWAT

@ SmarT water
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Reporting Format

Tel: 703-536-7080
wwyw. irrigation.org

6540 Arlington Boulevard
Falls Church, VA 22042

Testing Agency: Center for Irrigation Technology
Product: Hunter ET System with Pro-C 300 Controller
Product Type: Climatologically Based Controller

Product Description: ET SYSTEM is an onsite ET sensor suite with outdoor interface ET medule, for direct
connection to Hunter SmartPortii enabled controllers.

SWAT™ Protocol*: Tuif and Landscape Equipiment Climatologically Based Controllers 7= Draft Testing Protocol (November

www.californiawater.org

* One page -
Performance Summary

2008,

The cloncepl of climatologically contralling irrigation systams has an extensive history of scientific study and documentation. The
objective of this prococcl s to evaluate how well current commercial technology has integrated the scientific data into a practical
system that meets the agronomic needs of turf and landscape plants. The evaliation & accomplished by creating a virtial
landscape subjected to a representativa climate to evaluate the ability of individual controllers to adequately and efficlently wrrigate
that landecape. After inltial programming and calibration the contraller & expected to perform without further intervention
during the test period. Performance rasults indicate to what degrae the contraller maintained root Zone moistures within an

acceptable range. If motsture levels are maintained without deficit, it can be assumed the crop growth and qualiy will be
adequate. If mosture levek are maintained without excess it can be assumed that scheduling & efficient.

Minimum of 6 test zones: 100%

Maximum of 6 test zones: 100%
Mean/Average of 6 test zones: 100%
Imigation Adequacy represents how well irrigation
miet the needs of the plant material. This reflects the
percentage of required water for turf or plant material
supplied by rainfall and controller-scheduled irmgations.
Research suggests that if this value is between 80% and
10056, the acceptable quality of vegetation will be

Irrigation Excess

Minimum of 6 test zones: 0%
Maximum of 6 test zones: 2.3%
Mean/Average of 6 test zones: 0.5%

Imigation Excess represents how much irrigation water
was applied beyond the needs of the plant material. This
reflects the percentage of water applied in excess of 100%
of required water according to data from CIMIS station
#80 Fresno State, Fresno County during the test period.

Installation | Data Source | Data Link Initial Purchase | Additional Additional
Hardware Fees
Retrofit to ET System onsite | Darect low ET System nuust be Q ETWINDisan | None
Humter SEMEOL SUite volage wiring purchazed separarsly optional
SmanPor® mro Hunter from eompathble anemometer for
enabled InarPor® Hunter controller meazuing wind
conellers, model: SRC, Fro-C spead
ad ICC
Additional Features
Zones Time of Day Day of Week Other If Data Link is
Discontinued
The coiginal | Separately ET Spstembaz day | 0 TWikGard™ technology If wirmng 1o on-site ET
Humter ble start | of week, even/odd Enables it to tigger protective System sensor is
controller times for ET date, and interval watering when extrems removed, system
may have up | controlled zomes. Day scheduling (up conditions threaten your plants displays famlt message
o 43 zones S — o 31 days). ET information combines with and operates on last full
depe: - - yetem each zone's particular soil, 24 hour ET aw 3
o.up ﬂfmg WitGard™ will NOTE: ET System — spuPnkJEt .—;atapm | Treaditional m;c?cglfﬂ
model. mr.pd.s time of d3Y | [WisGard™ will Easily upprade: most Humter zchedules may be
pEsenon:. ovecnde day of conrellers 1o weather-bazed salecred manlly f
wesk [EETOCoNs contrel with ne high volage AC SBNEOL SRIVICE Is
“wiring raguired Leguired.
0 Non-volatle memory

Report Date: 04/11/2007
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~ Reporting Format

Irrigation adequacy and excess section

| Smart Water Application Technology™ (SWAT™) Performance Report

Irrigation Adequacy

Irrigation Excess

Minimum of 6 test zones: 100%

Maximum of 6 test zones: 100%
Mean/Average of 6 test zones: 100%
Irrigation Adequacy represents how well irrigation
met the needs of the plant material. This reflects the
percentage of required water for turf or plant material

supplied by rainfall and controller-scheduled irrigations.

Research suggests that if this value is between 80% and
100%, the acceptable quality of vegetation will be
maintained.

Minimum of 6 test zones: 0%

Maximum of 6 test zones: 2.3%

Mean/Average of 6 test zones: 0.5%

Irrigation Excess represents how much irrigation water
was applied beyond the needs of the plant material. This
reflects the percentage of water applied in excess of 100%
of required water according to data from CIMIS station
#80 Fresno State, Fresno County during the test period.

@ SmarT water
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6540 Arlington Boulevard Tel: 703-536-7080
Falls Church, VA 22042 s irrigation.org
 Testing Agency: Center for Irrigation Technology _www.californiawater.org

Testing Date: October-November 2005 Wel'lhcr Station: CIMIS 75 Irvine, Orange
Product Type: Climatologically Based Controlier l_lu_'l'a@nue_ #: 100588

Product: Toro Intelli-Sense [Mndal Number 1']5-12-00 Serial # 100588]

Pmdud: Description: Toro Intelli-Sense cﬁmm’ﬁg’ical' adjustment uses WeatherTRAK ET
and | E

f irnEation systems has J1I’|."!I.1El|$|'\'\r history of scenific study nementation. The
objechve of thes protocol st evaluate how well curent commesial technolopy has mbegrated the soentific dats mio & prackical
systemm that meets the sgronarmes needs of turf and landscage plants. The evalustion is accamglished by créating 2 viriual
landscape subjected to 2 represeniative clamate 1o evaluate the abdity of mdnadial controlless 1o sdequately and effioenily imgate
that lindscape. After matial progrmmming and caliboation the controller 15 expected to perform without further ntervention
dunmyg the test penod. Ferdformance el mdieate toowhat degree the eentroller munntained woet gome mess tunes withn an
accepable range. 18 moisture levels are mamained without defien, 11 can be sssumerd the crop growth and quality sall ke
aclequate. I meowsture levels ave mamtamed wathour exeess o can be assurmed tha schedulmg = offient

FAII SWAT™ Protocel may be viewed af wiww irrigationorg

The concept of chimaiologieally comteod]

Input Data: CIMIS #?5 rtf-emce crop Il turfnrm ullnn the Penman-ﬂonmlﬂl fonnuh
For more information: wwwcimis.water.ca.gov

Parameters: For field installation, these valzes Zone Zone Zone | Zone Zone
woidd nommally be collected dunng o landscape sudit #1 #2 #6
Soil Type: Affects how water s absocbed and Leoam ity Clay Clay
arntuil of wates $tomge in the do eaervois 1
'h‘egenlha. Dretemiines dse crog enctficient and Fescue | Bemmuda | Geound | Waody Feeamiuca
therefirs the water sequesd for healthy plant gowth 1 X¥0 Full Sun Cowver Shinibs Full Bun
Full 2um S5
Full S
Shade e

045 | 057 | 0355 04 | o6l | 057

& i | A

D85 | 235
Prenipi‘laﬁon Rate (iu:llu,"lmur}: Affects L&0 140 | om
durmnion of walenng time LR
Application Efficiency,%e: The perorn of water 58% aire | T T5% BUFG
upplied by roppton dstsbation system that s
absorbed i 1o the moor some \vrnil(ly 5I<\mpt‘ anel =

1200 | & 500 650 2]
uged in eficiency ealculations |
sodl Intake Rate (inches/hour): Aftecs 03 | s (50 o4 | o2 | oo
tame

Allwuble Surface .Mmmulaﬁon (Inches): 035 016 026 .24 026 oo
Affects watenng duration & soak intervls of watering ‘
tirmie
Maximum Allowable Run Time (minutes): 120 6.6 17.2 14.4 NSA | M0
Lirmats 1z time ophons bo svosd potential mnott |

Performance resubls are eoly valid if the controller moust make adjustmenis for varying westher comlitions such as rain
aml evapatranspieation (Eto), Therefore achaal tne undergoing feating meey be Jonger than sae month. Vatid
performance dita s then doswmboaded Trom the 3 consecutive day period exhibiting the required oslnbmun 4 of gross
wadmlall s iiminaiing 2.50 inches of ETw.

Report Date: 3172406 Puge 1 of 3 SWAT Performance Summary Report al wowirrigaticn.org

— e ——

Reporting Format

* Full Technical Report



6540 Arlington Boulevard
Falls Church, VA 22042

Tel: 703-536-7080

considerad to be efficient over all.

manufacturers product.

Overall Irrigation Efficiency Evaluation
The efficiency of an irrigation system is a function of four considerations: efficient irrigation

controls, efficient application hardware, well-designed irrigation in
maintenance. If all considerations are optimal in these four areas the irigation system can be

Scheduling Efficiency Is the only criteria tested by the Climatologically Based Controller protocol.
This value is listed in the Performance Parameters part of this report.
Application Efficiency listed in the input parameter takes Into account application hardware,

installation and maintenance. This value is listed in the Input Parameters part of this report. These
values are generally representative of industry norms and do not relate directly to any specific

Overall Efficiency,% = [Schedule Efficiency, % x Application Efficiency, %%]

ion, and const

Performance Parameters: ol nches for the

tezt penod are bisted for each mone/crop

Zone |
#d

Zone |
#2

Zone
#1

Zone
#3

Zone
#5

Zone
#6

Schedule Efficlency,%a: Reflecrs how well
wrnigation epeles avouded divect, soak manoft and
excesdmg the oot 2one working

Echedulmg Tosses (in)

AEE CAPACITy
Threct Runo#f (n

+ Soak Rumodf (in.)

+ Surplus (in.]

{ Ter.{ Net,in

Iu 'll.l e s '
el (M) - \.-3: ;.‘\:""'" i) i|1||}|

Application Efficiency,%b: The percent of water
applicd by woghon detabinon systemn that @
i & ttomge and i

nok lest die to spey dnft and pateem bkeas

1005 100F4 1O 100 10 100

]

COverall Irrigation Efficiency, %a:

5% | 6% | T | 5% | =W |

Details
The crop coefficient defines water required

station. Appropriate schedule development
watered and selecting from a list of default
the crop coefficient for that plant material.

downloaded from the data source. Water requirements have baen thoroughly researched for many
years. More information regarding this research is available from the Irrigation Association.

The WeatherTRAK scheduling engine used by Toro Intelli-Sense has default crop coefficients listed
as plant names in the scheduling engine. Custom crop coefficients may be programmed into any

on Crop Coefficlents
as a percent of total evapotranspiration rate

includes assessment of the plants within the zone to be
values based on the plant type, or if prefarred, entering

Repart Dute: 03/1724006 Puge 3 of 3

SWAT Performance Summary Itrpurl al lllll‘l.irl'l':lllillﬂ.iﬂ

Reporting Forma

* Full Technical Report
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To water purveyor
» First step in identifying technologies
* Rebates or other incentives

To manufacturers

e Validate product claims IDOk fOI’

To EPA WaterSense
» Technologies for product labeling

To irrigation industry
e Tools for efficient irrigation

@ Simar't water
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Promotions

 SWAT uatﬁjjch_r—éach Tools"'

Market Research: barriers to change
|dentify target audience

Create and test tools

Deliver message

Raise funds and repeat for new category

@ Simar't water
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"SWAT Tools for Water Providers

Marketing toolkit
e Smart controller statement stuffers

e Homeowner smart controller direct mail package, self-mailer
and jumbo postcard

e Contractor smart controller self-mailer and jumbo postcard

Customizable web template
e Web pages to promote smart technologies
* Website resources — www.swatirrigation.org

SmarTwater
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““SWAT Tools for

Are you giving your landscape
too much of a good thing?

Taa misch water can be as harmful to your lendscape as
toa lietha,"Smart” selnkler contrallers manitor site
conditions to attomatically peoyvide just the right amocunt
of walter to keap your landscape healthy and beawaiful,

Get a 5250 rebate on any
qualifying “smart” controlier
= Soe gthear side for detalls

Enhance the health and beauty of your landscape
Statem ent St u ffer with a new,“smart” sprinkler controller.
Did you knonw that cveraa tering is aften the most comman cause of garden

prabbers dhuring et veiathir Excess watering suffocates plant roats and Take adva ntage of our 5250
washies sway fertilizers and sail nutrients, causing plants ta look stressed. ot li mited ti me re ba te Q.ffe ronany

m ared urn wedlion, Instaling "smarm” controlens in place of traditiona tmers can A »
H O eOW n er help solve this problem by apphing just the right amount of water to your quallf}rlng smart ccmtro“er.
laridscape to maintain optimal growing corditians Get a 5250 rebate when you upgrade your sutdoar
How do “smart"controllers work? spriniler system with 3 quallfying *smart” controller
“Snancomiralkers use water mone efficienty than tradtienal timees by by Mot &, 2006, For mare infemiation, including a

manitaring your specific ste conditions—including plant and soil type, program descripilan, restrictions and eligibilicy
shapsz, sodl moisture, wea ther conditions and mare—and avtomatically
adjusting the watering schedube an an ongoing basis to provide the right requirements, or ta download a rebate application,
ameaint of water far each part of vour landscape sach day g0t wewwaterdistriciname.com ssmartrebate

T leawm micre about “smart” contrallers, please visig our website ak
warw, websitegoeshere.com

ot water
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" SWAT Tools for Water Prdiders

Keep your yard looking great Jumbo Postcard

and save hundreds of dollars Homeowner
a year on your water bill.

Install a “smart” sprinkler controller today. Geta $250
rebate on
any qualifying : :
“smart” : : : e
controller. : 24

www.waterdistrictname.com/sm |
for details.

Save water-and money- il
by upgrading to a ”Smartn Somewhere, XX 11111

it i sprinkler controller.
. - 3 *Smart” sprinkler controllers are a new, proven, easy-to-use way to improve First Name Last Name
outdoor watering efficiency while saving you money each month on your 123 Main Street
water bill. Unlike traditional sprinkler timers, which turn the water on and

2 Anylown, XX, 99999
off based on a pre-set schedule, state-of-the-art “smart” controllers work by bzt
menitoring actual on-site conditions and automatically applying the right
amount of water to your landscape to maintain ideal, healthy growing conditions.

Limited time offer:

Gat a $250 rebate when you upgrade your outd: pri system witha
qualifying “smart” controller by Month X, 2006. Detalls about this spacial offer,
as well as information about the benefits of “smart” controllers are available at our
website: www.waterdistrictname.com/smartrebate. Or you can call the WATER
DISTRICT Canservation Office at XXK-KXK-KXXX for more Information.

Svmart water
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Water District
3456 Front Ave
Somewhere, XX 11111

W SSHT IS

MY U0I O5FE
DHISIQ IR1EM

“Smart” irrigation controllers
are where your business is
headed. ARE YOU READY?
See inside for details.

LLLLL X 'B1aymawog

TIVIN ATd3d SSANISNE

HOONKINCY

Self-mailer
Contractor

First Name Last Name
123 Main Street
Anytown, XX. 99999

Grow your
business
with“smart” €
controllers.

Discover how "smart” irrigation controllers and special,
incentives from <Water District> offer new, exciting
growth opportunities for your business.

Grow your business while helping
<Water District> reduce outdoor water use.

Reducing outdoar water use has becoma atop
pricrity in communities across the U.S, including
ours. A8 a landicape professional, you have an

settings, the “sman” controller automatically takes care of seasonal
westher/site speciic adjustments. So you don't have to,

How “smart” irrigation controllers help you
arow your business

in helping ta consenve our water resources for
the future, and “smart® rrigation controllers are e
akey part of the solution. ‘Smart” iigat
tandscape
re “smart* il apel their service affer and
v EGTO T BT conservation. And nght now, WATER DISTRICT f offeing our customers
“Smart” contioll y new type of th speclal they Install a “smart” rigation
by montoring and using information about sie conditions (such o 5ol controtle i place of the conventional timer,
. " .
Diclitare raky Wit ope, il and plact ypa,teic el ta e bl My 08 ‘The proper Instaliation and initialset-up of “smart” imigation controllers

water
that th water use, often by nd

tions.
a5 uch a5 30%, o By
work with a

Even better, “smart” controllers don't require engaing manitoring and contractor who Is specifically experienced and certified in the installation
I Onee a “sman of “smart” That

controller is installed and initial testing has assured the accuracy of could be youl

1t's aasy to bacoma a <Water District>
Certified “Smart” Irrigation Contractor.
Al you need isto be a state-licensed
landscape or irrigation contractor

and attend a WATER DISTRICT “Smart”
Irrigation Contractor Workshop In

your area.

in this workshop you'll leam about the
different types of “sman” cantrollers,
which modals have bean tested and
approved for this program, how to
properly install them, the importance
of a full system audit, spacial “smar”
controller discount Incentives currently
avallable to qualified customers,

and more.

Svmart water
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Togetstarted, simply fill out and retum
this postage-paid card and we’ll send you
more information and a list of upcoming
wiarkshops In your area. Or visit our website at

woww, waterdistrictname.com/smartcontractor.

Water Distrct
Logn Here

Water Distict
Logo Here

Please send me more information about
becoming a <Water District> Certified
“Smart” Irrigation Contractor and a list
of upcoming training workshops.

Mame
Company
Title
Adress.
City
Phone

Email Address

For faster fesponss, pleass wsit ouf websne st
www.waterdistrictname.com/smarteontractor
Or call the WATER DISTRICT Conservation Offics at
AR 00K
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“SWAT Tools for Water Providers

Sample: Municipal Water District of Orange County

Are you giving your landscape
too much of a good thing?

Homeowrners, too much water can be as harmiful to
your landscape as too little. "Smart” sprirkler
controllers monltor site conditions to sutomatically

prowde Just the right amount
af water to keep your
landscapa healthy SMARSIMN EH"

and beautiful.

REBATE FROEBH&M

LIMITED
TIME Homeowners:

QFFER
Get up to a $400 rebate
on any qualifying “smart” controller

Seo pther gge for details =

@ SmarT water
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Sample Web Template

Save money and water with “smart” sprinkler controllers

Did you know that more than 50% of the water used by households goes
to maintaining landscapes and lawns? You can help reduce your outdoor
water use, keep your landscape more attractive and healthy—and save
monegy every month on your water bill—by upgrading your landscaps
sprinklar system with a "smart” controller.

Homeowners Businesses
"Smart” sprinklar
contrellars can keap your
yarc lecking great and save
you hundreds of dollars & your property with
year on your water bills, “smart” controllers.
=% leaim maore == lesaim maore

Maintzin tha
Jppasrance ang
gnhance the valus of

Did you know?

> Increasing population density and unpredictable
waathar patterns are putting sverincreasing damands on
limited water resources.

'.‘55';5‘."].@."‘“ £ 2006 IRRIGATION ASSOCIATIONS ALL RIGHTS RESERVED. | PRIVACY. SECURITY AND LEGAL NOTICE




Promotions

Sample:
Seattle Public Utilities

How do “smart” sprinkler
Keep your ya rd controllers work?

looking great and T e e e
Ific Land it el aut tically adjustl
save hundreds of s tering e ERaE A b e e i
to maintain ideal growing conditions.
dollars a year on
Benefits of “smart” controllers

Save money: fReduce outdoor water use by up to
30%—which can add up to significant savings on your
summer water bills

your water bill.

Upgrade to a“smart” sprinkler controller.

Healthier, more beautiful landscaping: “Smart”

Get up to cantrollers reduce stress on plants from over-watering
a and under-watering, helping them stay healthy and
O g heping
qua | if}‘il‘lg ; disease-free.
“smart” Easy to use: "Smart” controllers automatically adjust

the watering schedule, eliminating the need for
manual adjustments.

controller.

Good for the environment: “Smart” controllers make
efficient use of limited water resources. They also help
prevent landscape run-off that carries urban pollution into
nearby creeks, lakes and the Puget Sound.

Limited time offer:

Get a $300-5450 rebate from the Saving Water
Partnership when you upgrade your sprinkler system
with a qualifying “smart” controller by December
2007. For rebate details and eligibility requirements ask
yourirrigation professional or gao to:
www.savingwater.org/outside_sprinklers.htm

£ % Suving W
Gustile and Parik
V‘ Tha Saving Werter Partrn ishifs & & consartilin of hocal utiities thet fund

wilel Conservatien pIograms in Seattle and King County.

APPLICATION TECHNOLOGIES™
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SWAT Benefits

Benchmark tested irrigation technologies
National standard

Effective water conservation tools
Outreach and marketing materials

Partnerships — direct access to the industry

@ SmarTwater
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Encourage water efficiency

Reduce outdoor water use

Promote conservation partnerships

Increase environmental awareness among customers

Swmart water
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SWAT Support

Add new product categories to its testing program
Evolve irrigation market behaviors and attitudes
Get the word out

Accelerate the move from traditional irrigation components to smart
water application technologies

We're off to a great start ...

@ SmarTwater
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What you can do ...

* Annual donations
* Volunteer

* Participate in meetings or protocol review activities

Learn more and find a donations form at:
www.swatirrigation.org

Svmart water

APPLICATION TECHNOLOGIES™




Questions

) 8

jenna.smith@seattle.gov

Svmart water
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SWAT Histo ry

SWAT began in 2001
2002 — Smart controller meeting at CIT
2003 — |A Show, Smart Controller Protocol

2004 — IA Show, Smart Controller Protocol and $100,000 donation from
Hillsborough, FI.

2005 — Smart Controller Market Research & IA Show
2006 — SWAT Website Launched and IA Show, Rain Sensors Selected

2007 — Rain Sensor Meeting in Gainesville, Florida and EBMUD tests
SWAT Marketing Materials (1,500 rebates processed)

2008 — Soil Moisture Sensor Meeting at CIT

s@p Smartwater

APPLICATION TECHNOLOGIES™
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