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Presentation:

« RegenesisMG and the research team.

«  Background on water rights under prior appropriation.
«  Consideration of alternative farming practices.
 Implementation strategies.

«  Proof of concept projects funded by CWCB.

« Discussion / guestions.
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Ag to urban water transfers:

Driven by population growth and municipal interests in
developing a safe yield with their water supplies.

Often accomplished with “buy and dry” strategies.

Question: can we avoid “buy and dry”?
— allow a farmer to part off a portion of their consumptive use (CU) water
— encourage sustainable farming and regional viability

Some farmers will evaluate their future operations s a CU water
budget and ask themselves if they wish to adopt a package of
changed practices in order to see a new and relatively low risk

revenue stream added into their existing operations.
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SWIIM®

Sustainable Water and Innovative
Irrigation Management”



SWIIM is a technology package:

A mathematical optimization.

* GIS mapping of the farm.

 SCADA-based monitoring.

* Wireless communications.

* Internet, server-based delivery of software.

* Instrumentation:
— Water measurement.
— Soil moisture measurement.
— Remote sensing.



SWIIM™ System

SWIIM Planner SWIIM Manager
GIS farm data entry SCADA Monitoring
Historic net returns Water balance reporting
Acceptable practices Soil moisture sensing

Mathematical optimization Remote sensing




Operational simulation:

* Fields.

* Crops.

* Practices.
* |nput costs.

* Crop prices. http://www.nass.usda.gov/


http://www.nass.usda.gov/

Mathematical optimization:

* Objective function.
* Constraints.
* Decision Variables.
* Parameters.



/Histoﬁc farm revenues:
e Fields

o Crops

e Yields

Unitprice

aptimized future-practice
revenues:

Fields
Crops
e Yields (per crop
production functions)
e Unitprice
\o Water lease income

A = change in profit
= change in netretumns
'y

Modeled
net
returns
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Potential for changed farming practices:

Deficit irrigation of selected crops.

Crop rotations.

Introduction of new crops including perennial crops.
Permanent fallowing or rotational fallowing.
Introduction of dryland crops.

Continued full irrigation of selected crops.
Combinations of the above.

What is
deficit irrigation?



Deficit irrigation

Irrigation that allows stress in a significant
fraction of the (field) at times during the season.

— Marshall English, Oregon State Univ.

Deliberately tolerating stress for maximizing the
prOdUCtiVity of water. - sam Geerts, Univ. of Leuven, Belgium

Irrigation at a level under the expectation of

reduced crop yield with economics justifying the
deficit. -- Freddie Lamb, Kansas State Univ.
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Recharge
Pond

A characterization of a full single-farm SWIIM® implementation.
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Instrumentation:

« Weather station(s).

« Soll moisture
monitoring.

 Ground truth for
stress conditions.
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GeoVantage strut mount and setup for
Cessna 150, 172, and 182.
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Graphic provided by Campbell Scientific
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Sustainable Water and Innovative Irrigation Management™ (SWIIM™)
Field Research Project

Corn samples from the research site - August 2010

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.

Sample #1 #2 #3
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2011 and 2012 proof of concept strategy:

Colorado Water Innovation Cluster is the lead, under
contract to CWCB, in one of the ATM grant program
projects.

Partnered with a water right holder (aka water right lender)
— Lake Canal Co.

Partnered with a municipality and/or environmental
Interest (aka water right borrower) — The Nature
Conservancy, City of Fort Collins, and New Belgium
Brewery.

Procure and install instrumentation.
Building a small transferable CU water block.

Transferring water in Spring 2012 as validation and water
transfer proof of concepit.
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SWIIM™ |nstrumentation Architecture
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Other Internet Imagery
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The following graphic will make
everything perfectly clear and
understandable ...
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Stephen Smith, PhD
Regenesis Management Group
swsmith@regenmg.com
https://www.regenmg.com

SUSTAINABLE WATER & INNOVATIVE IRRIGATION MANAGEMENT ™
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