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Presentation / discussion:

\What Is deficit Irrgation?
Deficit Irrgation In landscapes.

Deficit Irrgation in agriculture.
Strategies.

Discussion / guestions.
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Deficit irrigation

lrrgation that allews Stress I a significant
fraction of the (field) at times durng the
SEASOIl. - MarshalllEnglish, Univ. of Oregon

lFagation at a level undertne expectation of
rieduced crop yield withiecConemics Justifiying
the deficit. -~ Freddie’ Lamb, Kansas: State Univ.

Deliberately telerating stress fer maximizing
the prOdUCtiVity of water. --sam Geerts, Univ. of Leuven,

Belgium
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Landscapes
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The premise Is ...

lanascapes; can’ provide highly desirakle
fiexipllity inrdealing With drotght, or
ether Water shortage, and the
magnitlide of the respense can e
directly related te' the magnitude of the
event.
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Municipalities and water. districts evaluate
Water supplies on the hasis of “safe
yield™ ... safe yield'Is the amount of Water
that can likely e delivered considerng
analysis et a stitakie hydrelegic Pered —
generally: 50 years.

TThe answer to the sate yield guestion
Includes potablewater for landscape
IFrigation. Should 1t?
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Characterization of flexible and
adaptaible |aneascapes: ...

Can this flexipility be used on the
output/ delivery (demand) end of
the system much like reserveirs: are
Lsed on the inflew / sterage side of
the system?
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Considerations are logically:

Combination of efficient methoeds.

Suitable control scheme.

Management / scheduling scheme.

Plan for shortage — drought respense plan.

WaterSmart Innovations 2010
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Drought Triggers and Response by Threshold

Storage at | Drought | Water Savings Restriction Probable Restriction Notes | Staff Action
July 1st Stage Target
100% 0 Unrestricted, Mo restriction | nene Customer mailings advise of palicy
normal use matters and service area
happenings.
90% 1 5% reduction from | Voluntary Customers asked to conserve. Drought education mailingsare
normal use restrictions initiated. Staff contacts blatant policy
violators.
B80% 2 10% reduction Voluntary Customers asked to carefully Educational mailings conceming
from normal use restrictions monitorirrigation and avoid irrigation scheduling and sprinkler
waste. application rates.
70% 3 20% reduction Mandatory Residential customers limitedto 3 | Additional staff assigned to monitor
from normal use restrictions days perweek by house number. | and contact violators.
Parks imgation decreased on low
public use areas. Golf course
roughs are not irmgated.
680% 4 30% reduction Mandatory Residential imigation limitedto2 | Fines imposed for waterwastage or
from normal use restrictions days perweek by house number. | irigation outside of imposed

Parks imgation limited to high use
areas and sports fields. Golf
course fairways are deficit
imgated.

restrictions.
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Great preducts, great controel systems,
great designs ... technolegy: at Its
finest .... So let’s use it!
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Agriculture
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\Water rignts:

19 western states operate under prior appropriation as the
legal doctrine.

The real'water right Is based on the guantified Nistoric
consumptive use (particulary true i CO and khecoming
[ecognized In other states).

WaterSmart Innovations 2010

15



Ag to urban water transfers:

Driven by pepulation grewth and municipal interests in
develeping a saile yield with' thelr water supplies.

Often accomplished with “buy: and dry’ strategies.

Can we avoeid “buy. and dry”, allow. a farmer te part off a
portion of thelr CU, encourage sustainable farming, ete.?

Seme farmers will'evaltiate their future practices as a CU
Wwater budget ana ask themselves: Iff they wish te adopt a
package ofi changed practices In erder to see a new. and
relatively low. risk revenue stream added Iinte thelr existing
eperations.
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IS a change of water right necessary?

Direct Flow or Storage Water Right

Place of
Type of Use
Use
Water Right Amount (in CFS or AF)
and Priority (date)
Diversion of Use

NG change Isinecessany within the beundares of the
Water right: same poeint of diversion, type, place and
season ofi use.

WaterSmart Innovations 2010
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Historic Alternative Water Budget
Crop Water Allocation Crop Water Allocation

Consumptive lﬁs!
]

Surface Surface
Return Flow | ' Return Flow

To River To River

Subsurface R.F. Subsurface R.F.

As a farmer, do you want to consider selling or
leasing a portion of your decreed consumptive
use water to a higher economic demand?
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Planning and optimizing — GIS date input:

SWIIM Planner
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Planning and optimizing — Strategy. Input:
SWIM Optimizer Input Wizard IS ]

Crops @

S4LL4L,
_gi‘

Select Crops You Are Willing to Grow

select the Crops you are willing to grow and specify the minimum and maximum acreage of a crop you would require. Mark any irrigated crops
you are willing to deficit irrigate.

Once you've selected crops you are willing to grow in the future, click 'Next' to enter Field data.

Will Grow?

[ Min Area (ac) . Max Area [ac}. Deficit Irmgate? I Dryland . Min Area {ac}- Max Area (ac)

Corn 0.00 91.26
Barley 0.00 91.26
Alfalfa 0.00 91.26

Corn - grain
Winter Wheat
Barley

Alfalfa Canola 0.00 91.26
Pinto Beans Sorghum i L 20.00 91.26
Millet 0.00 91.26

Sunflower 0.00 91.26

OO0 OFE

Sugarbests

Oo0SE&EOOO




Planning and optimizing — output reports:

SWIIM™ Optimizer Input Wizard

Optimize

SWIIM™ Optimizer Results

Historical Net Return: $30,508.68 Field Name Optimal Crop Split Field Crop
Projected Net Return:  (§17,794.95) Tom's Test Fallow Nane
Total Water Right (af): 475 Jona's Test Irrigated Comn - grain | None
fovailable Water For Lease (af): 379 Unused Fallow Irrigated Barley
Water Lease Price ($/af): £300.00 C5U Test Irrigated Barley Mone
Water Lease Income:  $113,820.00 RMG LF Deficit Fallow Mane

Adjusted Projected Net Return: ~ $96,025.05 RMG HF Deficit Fallow Mone
RMG Typical Fallow Nane

Unfeazible

Total Area by Crop Water Allocation

@ CU
Leaszed

® Remainder




Planning and Optimizing:
Optimization (linear programming) based on
farmer Inputs.
Report / output en eptimization; results.

Evaluation and comparisen off alternatives
pased on evaluating histerc and future net
[eturns.

Net RetUrns = Revenue — Operating Costs

WaterSmart Innovations 2010 o



RPlanning and eptimizing:

/Historic farm revenues:
Fields Historic

Yields returns

Unit price

v
A= change in profit

= change in net returns
+

Gptimizedfuture-practice \
revenues:

o Fields Modeled
» Crops net

Yields (per crop returns
production functions)
Unit price

Waterlease income /

Net Returns = Revenue — Operating Costs

Notes:
1) Operating costs are those costs that will change with a change in practices.
2) Fixed costs that do not change with changed practices are not considered in

the analysis.




Changed practices for consideration:

Deficit Irrgation ofi Selected Crops.
Crop rotations.

Intreduction effnew: crops Including; perennial crops.

Permanent fallowing er retational fallewing.
Intreduction ofi dryland crops.

Continued full irrigation ofi selected Crops.
Combinatiens of the aboeve.

WaterSmart Innovations 2010
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Sustainable Water and Innovative Irrigation Management™ (SWIIM™)
Field Research Project

Sample # 1

Agricultural
Research
Service

Corn samples from the research site - August 2010

Co

do

University

#3

Corn ear sample #1 was taken
from Treatment #1 (the fully-
irrigated section of the site).
Samples #2 and #3 were taken
from the middle of Treatment #2
(deficit irrigation), and represents a
significant reduction in application
of water to the corn.

Based upon the approximate
number of kernels in a row, the
yield reduction between the fully-
irrigated plots and the stressed
plots are tentatively estimated at 10
to 15 percent.




Implementation:

Internet delivery, server based.
Comprehensive database.

Planning fer the coming year (Perspective of
ditch company. o REW farmer CORPErALIVE).

Real time monitering (deliveny/ flows, return
flows, sellmoisture levels, stressiverifications).

Ground truth and record of plant stress.

Proejections andiirigation secheduling durng the
Season.

REPOorts te farm management.
Reports to SEO.

WaterSmart Innovations 2010
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LandSat
Satellite Imagery

Weather
Station

Fully Irrigated

Drip Irrigation

; . — ¢ Deficit Irrigated
] 5{;&1}[}7'1.7' _ - _— Crop under

Recharge
Pond

Fully Irrigated
Vegetables under
Drip Irrigation

M swiim

SUSTAINABLE WATER & INNOVATIVE IRRIGATION MANAGEMENT ™
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Instrumentation:

\Weather: stations.
Soll meisture
monitenng.
Greund truth foer
Stress conditions.

Comprehensive flow: ¢
Measurements
(deliveries and
fallwater returns).

WaterSmart Innovations 2010
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Unknowns:

Can municipal interests see a long term
lease as a viable part o thelrwater
portielie and thelr safe yield?

Can the science underpin the strategy,
sufficiently te satisty. ohjectors and the
Water Count?

Can farmers accept the perceivead
dramatic changes toe thelr operations?

“|'don’t knew Iftl'can deficit irrigate a crop. | just
wasn't taught that way. ...”"

WaterSmart Innovations 2010
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2011 proof of concept strategy:

RPartner withi awater right helder.

RPartner withra municipality: or envirenmental
INterest.

Procure and installiinstrumentation at preject
EXPENSE.

Build a transterable CU block for 201.1.

Iransier water in 2011 as validatien anad
water transter prool efi concept and hoepeftily.
Set the stage for future transfers.

WaterSmart Innovations 2010 21



Summary:

lLlandscapes offer water supply filexinpility: that we
doen't fully: appreciate.

\We desire sustainable agriculture considenng
the feed supply (buy local) and sustaining the

[ural econemy.

WaterSmart Innovations 2010
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Summary:

Opportunity. varies around the U.S. — many.
Circumstances — generally there IS ne ene size

fits all circumstance.

s \Water rights administration.

s \\ater costs.

= Public perceptions.

LLet’s assume we desire maximum: beneficial use
of our water supply.

\We want, need, and appreciate our irrigatead

landscapes (ag and urban) — especially true 1n
the ard west.
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Questions / discussion ....

Stephen W, Smith
Regenesis VManagement Group
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