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IA Leaders Set  
Future Strategy
By Jackie (Jay) W.D. Robbins II, PE, TSP, CAIS, CID

This past July, 40 representatives of IA member companies participated in a day-long 
strategic planning session in Orlando, Florida. Facilitated by association guru Glenn 
Tecker of Tecker International, LLC, the group reviewed the association’s current mission 
and vision statements, conducted an environmental scan and developed statements to 
represent the group’s “envisioned future.”  Prior to and during this discussion, the group 
reviewed results of the recent membership survey, as well as a compilation of the input 
received during four agriculture focus groups across the country. The following state-
ments were developed as a result of the exercise and summarize the envisioned future 
for the IA and the industry: 

1. The public recognizes the value of what irrigation does for food production and 
managed green spaces.

2. End-users demand IA-certified professionals for design, installation and mainte-
nance. 

3. Irrigators have access to water needed due to widespread adoption of efficient 
irrigation practices.

4. The irrigation workforce is highly skilled due to the widespread use of training/ 
education materials developed and supplied by the IA.

5. Policymakers use and support data from IA to develop regulations. 

From these statements and additional discussion, the group developed goals and strat-
egies to direct the association’s efforts over the next few years. The IA Board of Directors 
will be reviewing the final plan at its meeting in December, and the new plan will be 
released in early 2017. Rest assured advocacy and professional development remain high 
priorities for the association. New initiatives under consideration are further aligning with 
the Irrigation Foundation to promote careers in irrigation, expanding the organization’s 
public affairs efforts and ensuring the association has the resources it needs to accom-
plish its new plan.

The board continues to strive to collect input from a wide cross section of the indus-
try to ensure decisions are made in the best interests of the whole. It is efforts like the 
planning session above that fuel my optimism that the association and the industry are 
on a solid path for the future.

At the Irrigation Show and Education Conference in Las Vegas this December (see p. 
40), I will complete my term as the president of the Irrigation Association. It has been a 
great year. I am proud of what the association has accomplished and for the plans that 
are in place for the future. The industry is in great hands with 200+ volunteer leaders 
working on behalf of the organization, the professional staff and the incoming presi-
dent, Greg Hunter of Hunter Industries. It has truly been a pleasure to serve you on the 
IA Board of Directors and as IA president. I would like to encourage each one of you to 
think about how you can participate in the IA in a more active way. I can say with confi-
dence that it’s an experience that you won’t want to miss.

President’s Message
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K-Rain, now in our 42nd year, continues to bring advances 
to the science of irrigation. Our ground-breaking patents 
from early in the company’s history are being used today  
by major irrigation manufacturers throughout the world.

We continue to be a leader in the industry, pursuing  
new technologies and patents. Innovative products such  
as the RPS 75i with Intelligent Flow Technology®  
regulate distance and water flow proportionately.  
The RPS Select is the only rotor in the market which 
delivers true matched precipitation.

The cutting-edge Pro EX 2.0 WiFi Enabled Controller 
provides both conventional and WiFi control in one 
product. Our Bluetooth Operated Controllers help 
contractors creatively solve problems in the field.

With over 100 patents in the industry you can rely on our 
innovative products and proven manufacturing processes 
to deliver time- and water-saving ideas to the industry. 

1640 Australian Avenue
Riviera Beach, FL 33404 USA
561.844.1002
FAX: 561.842.9493
1.800.735.7246
www.krain.com

advancing
the Science of

irrigation
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Sustaining Water Resources
By Deborah M. Hamlin, CAE, FASAE

This issue is loaded with examples of how 

this industry is doing its part to sustain water 

resources for agriculture. From variable rate 

irrigation to aeration to treatment of low 

saline groundwater, each example highlights 

successful methods of eliminating water 

waste and reducing energy use.

These solutions, and more, need to be shared 

with regulators to demonstrate that this in-

dustry has the technologies to address water 

shortages and mitigate drought.

When I asked a layperson what sustaining 

water resources for agriculture meant to him, 

he said, “Doing things to preserve the water 

table, rivers and streams — and controlling runoff. We need to do this because it’s critical 

to crop management and our primary food source.” 

I was impressed by his answer, but I don’t think this perspective is as common knowledge 

as that one remark would seem. We need to continue to share the message of efficient 

irrigation and drive home the fact that the IA and its members can address irrigation 

challenges across the country and abroad.

If you would like to see both agriculture and landscape irrigation technologies in action, 

come to the Irrigation Show and Education Conference in Las Vegas, Nevada, Dec. 5 – 9. 

This year, we are co-locating with the National Ground Water Association, which will 

double the size of the show floor and the experience. We expect a total of 9,000 irrigation 

and groundwater professionals. Going to press, we have over 50 new products entered 

into the new product contest. And, new this year, we are hosting our own “Shark Tank” — 

IA’s Pitcher’s Mound. This is an opportunity for entrepreneurs to “pitch” their products to 

industry veterans and hopefully some angel investors in the room. Take a look at pages 

40 – 42 to find out more about the show, or visit www.irrigationshow.org. It is going to be 

one of the best events of the year!

From the CEO

Weathermatic Sales and Marketing Vice President 
Brodie Bruner, IA CEO Deborah Hamlin, Weathermatic 
CEO Michael Mason and IA President Jay Robbins 

sustainability 
[suh-stey-nuh-bil-i-tee]

n. The quality of not being harmful 
to the environment or depleting 
natural resources, and thereby 
supporting long-term ecological 
balance

sustain
[suh-steyn] 

v. Cause to continue or be pro-
longed for an extended period or 
without interruption



Even mother nature needs a hand sometimes.

Brought to you by irrigated agriculture.
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2016 Gold Medal Award

The Professional Grounds Management Society selected the 
Irrigation Association to receive its 2016 Gold Medal Award. 
This award is presented each year to an individual or entity in 
recognition of outstanding and long-term achievements and/
or contributions to the green industry. PGMS feels that the work 
of the IA in terms of research and promotion of better water 
management techniques and the certifying of professionals in 
that field is a significant contribution to the green industry and 
as such is deserving of the recognition and honor that comes 
with its Gold Medal Award. 

IA Staff on the Move

Brent Q. Mecham, CID, CLWM, CIC, CLIA, CAIS, industry develop-
ment director, spent time at Disney World in Orlando, Florida, 
teaching classes and testing sprinklers. Mecham also attended 
the ASHRAE meetings in St. Louis, Missouri, and the ASABE meet-
ing in Orlando, Florida, on standards and presentation.

The IA government affairs team has been meeting with law-
makers on the state and federal levels on the issues of drought, 
WaterSense, tax incentives, regulations, licensing and promoting 
efficient irrigation. To read more about their efforts, see the Legis-
lative Update on page 11.

Professional Development

The Irrigation Association hosted a Landscape Irrigation Techni-
cian class at the IA headquarters in September. The class focused 
on the basics of hydraulics and irrigation system installation and 
maintenance, and it provided an overview of irrigation system 
components and how they operate. The class served as the rec-
ommended review for the certified irrigation technician exam.

Certification Exams

Registration ends Nov. 17 for the following certification program 
exams at the 2016 Irrigation Show and Education Conference in 
Las Vegas, Nevada, Dec. 5 – 9. Visit www.irrigationshow.org/ 
2016Exams to learn more about each program’s requirements, 
to find resources to prepare for the exam, and to view the exam 
schedule:

• Certified Agricultural Irrigation Specialist (CAIS)
• Certified Golf Irrigation Auditor (CGIA)
• Certified Irrigation Contractor (CIC)
• Certified Irrigation Designer (Agriculture) (CID)
• Certified Irrigation Designer (Landscape/Turf ) (CID)
• Certified Irrigation Technician (CIT)
• Certified Landscape Irrigation Auditor (CLIA)
• Certified Landscape Water Manager (CLWM)

Education

IA has everything you need to enhance your expertise through 
classes and education resources. Check out www.irrigation.org/ 
education to begin upgrading knowledge and skills, increasing 
productivity and profitability, preparing for certification, and 
earning continuing education units.

Connect With Us

Connect with us through social media for the most up-to-date 
news and information and to meet and network with other 
professionals.

  Twitter  |  @IrrigationAssoc

  Facebook  |  www.facebook.com/IrrigationAssociation

  LinkedIn  |  Irrigation Association group

Upcoming Event Hashtags

A hashtag (#) is used to label keywords in a Twitter or Facebook 
post. Follow these hashtags and include them in your posts lead-
ing up to, during and after each IA event:

#IrrigationShow
Get connected before and during the 2016 Irrigation Show and 
Education Conference in Las Vegas, Nevada, Dec. 5 – 9.

#E3Program
The Irrigation Foundation has created a program that focuses on 
providing students and faculty members with irrigation industry 
exposure, experience and education during the Irrigation Show. 
Send them industry advice through the hashtag.

Bringing Water to Life Podcast

The Bringing Water to Life podcast is where IA staff members 
John Farner, Brent Mecham and Elizabeth McCartney share 
expertise and personal perspectives on issues surrounding water, 
ranging from discussing where water comes from to diving deep 
into state and federal programs around water. The goal of this 
podcast is to drive more discussion about water in general.  

The inaugural BWTL episode features a conversation on the 
water cycle and water use in America. Listeners can access this 
podcast through SoundCloud, iTunes, Stitcher and Google Play. 
In addition to podcasting applications, listeners can check out 
www.bwtlpodcast.com where they can 
read episode outlines and find links to 
resources mentioned during each epi-
sode. Contact information for the BWTL 
hosts is available online. Listeners are 
encouraged to submit ideas for future 
episodes and featured guests. 

IA Happenings
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You and your team are always moving. The newest tool from the 
Irrigation Association brings turf and landscape irrigation training to 
you whenever and wherever you are for a fraction of what it would 
cost to train your entire staff. 

Training Materials
Each Tailgate Training kit contains:

• Five water-resistant 20- to 30- 
minute training lessons

• Trainer notes
• Digital copies of each lesson
• Student progress sheets
• Flip chart with stand or PDF download 

Save time and costs by training staff on-site or even  
from the back of your truck with IA’s on-the-go Tailgate Training.

nload

Introducing the latest on-the-job irrigation training ...

Tailgate Training Tailgate Training: 

Pipes, Fittings 
& Assembly
Beginner Level

Lessons covered include:

• PVC Pipe Identification
• PVC Fittings
• Cutting & Assembling  

PVC Pipe
• Polyethylene Pipe 

Identification
• Polyethylene Pipe Fittings 

& Clampings

$199
with stand and  
PDF download 
(member price)

Go to www.irrigation.org/store to order your kit today.

Irrigation Association  |  8280 Willow Oaks Corporate Drive, Suite 400  |  Fairfax, VA 22031-4507  |  703.536.7080  |  education@irrigation.org
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Congress members returned from a seven- 

week recess on Sept. 6 to find themselves 

in a sprint to finish mandatory spending 

bills, along with a few other high-profile  

votes, before the end of the federal 

government’s fiscal year on Sept. 30. As 

this issue goes to press, it is almost certain 

Congress will recess for the Nov. 8 elec-

tion with an agreement on government 

spending passed and signed by President 

Obama.

What this means for issues close to the irri-

gation industry remains unclear. Among the 

bills currently before Congress are the Water 

Resources Development Act, the Energy 

Policy Modernization Act, as well as Western 

drought legislation. If Congress passes the 

Water Resources Development Act, this 

would resume Congress’ two-year cycle for 

the water infrastructure-funding bill.

The Irrigation Association continues to 

advocate for the passage of these bills in 

Congress, before they recess on Sept. 30, 

with the following specifics:

• Authorization of the U.S. EPA’s Water-

Sense program. Authorizing language is 

currently included in the Energy Policy 

Modernization Act as well as the Senate 

version of the Water Resources Develop-

ment Act.

• Increased funding for water infrastruc-

ture projects currently contained in the 

House and Senate versions of the Water 

Resources Development Act.

• Changes in the enforcement of the En-

dangered Species Act in California’s Bay 

Delta, specifically focusing on increasing 

the amount of water allocated to farms 

and rural communities.

Congress will also be addressing Zika 

funding and potential relief from the 

recent flooding in Louisiana. Though these 

initiatives do not seem to be controversial, 

the amount of funding and scope of the 

projects are contested between the major-

ity and minority parties.

In the states, many of the legislatures 

either have adjourned or will adjourn for 

the year in the next few weeks. Water, 

specifically outdoor and agricultural water 

use, continues to be an area of focus. This 

focus will continue to increase into 2017. 

The priorities of the IA in 2017 will not only 

be to continue acting as a “watch dog” for 

issues of importance, but also protectively 

provide solutions to state legislators and 

regulators for water, agricultural and land-

scape issues though efficient irrigation, 

research and sound policy.

In addition to these state legislative efforts, 

tax reform, regulations, research funding 

and farm bill preparations will headline 

the IA’s activity on Capitol Hill throughout 

2017. 

However, much of Congress’ focus in 2017 

will hinge upon who wins the 2016 pres-

idential election. Though the candidates 

have not addressed water or agriculture 

on a regular basis, each has an advisory 

group that the IA is working with on issues 

relating to irrigation, agriculture and the 

environment. The IA will continue to serve 

as an advisory vehicle for each of the cam-

paigns through the election and transition 

in to the White House.

Next issue’s column will break down the 

presidential and key congressional races 

and how the results may affect the irriga-

tion industry next year and beyond.

All Eyes on the White House as Congress and State 
Legislatures Wrap Up Work Before the November Election
By Elizabeth McCartney

Senior Policy and Advocacy Manager Elizabeth McCartney, 
IA Vice President Warren Gorowitz, CLIA, and Government 
and Public Affairs Director John Farner visited Capitol Hill to 
discuss efficient water use policies. 

Legislative Update

Julie Bushell, Paige Electric 
Company, visited her state 
representative to discuss issues 
regarding water regulations.  



EXPOSURE EXPERIENCE EDUCATION

Sponsors

Deadlines 
& Dates

Oct. 21 . . . . . . . .Last day to submit application package
Oct. 28 . . . . . . . .Notification of Irrigation E3 Learner status
Dec. 5 – 9 . . . . .Irrigation Show and Education Conference (Las Vegas)
Dec. 8 . . . . . . . .Mandatory presence; other days are flexible per student  

schedule

E3 | Education & Travel Award*
Attend the 2016 Irrigation Show and Education Conference 
in Las Vegas, Dec. 5 – 9, as an E3 Learner.

Who qualifies to become an Irrigation E3 Learner?
Irrigation E3 Learners are students at the undergraduate and graduate levels that have expressed an 
interest in irrigation and:

• are currently enrolled (undergraduate or graduate) at a North American communi-
ty college, university or similar institution of higher learning.

• have taken or are currently enrolled in a class with an emphasis in irrigation.

• have not been selected in previous years as an E3 Learner. Those who were not 
selected in previous years are eligible to apply again.

Visit www.irrigationfoundation.org  
and click on E3 for more information.

Coming soon!

Scholarship Program

Visit our website for more information:

www.irrigation.org/ 
FoundationScholarships



irrigationtoday.org  13

Irrigation E3 Education and Travel Award
The Irrigation Foundation is now accepting applications for its 2016 Irrigation 
E3 Program. The program provides students (Learners) and faculty (Leaders) 
with exposure, experience and education in the irrigation industry. Winners will 
be sent on an all-expenses-paid trip to the 2016 Irrigation Show and Educa-
tion Conference in Las Vegas, Nevada, Dec. 5 – 9. E3 winners will participate in 
education classes, industry sessions and networking events. 

Students and faculty are encouraged to apply and have the opportunity to 
participate in educational classes and networking events as well as walk the 

trade show floor. If you are currently taking, 
have taken or are teaching an irrigation class, 
you are eligible to apply to be an E3 Learner 
or Leader. Review the program details and 
application at www.irrigationfoundation.org. 

Applications are due Oct. 21 with notifica-
tion of status by Oct. 28. For some schools, 
the Irrigation Show dates may coincide with 
finals or the week prior to finals. Please contact 
Foundation Director Janine Sparrowgrove 
(janinesparrowgrove@irrigation.org; 
703.536.7080) for schedule flexibility. 

Foundation News

Phone: 1-800-330-4264

Fax: 1-800-330-4268

T-L ... LIKE NO OTHER.  

www.tlirr.com

LIKE NO OTHER.

151 East Hwy 6 & AB Road · P.O. Box 1047

Hastings, Nebraska 68902-1047 USA

Phone: (402) 462-4128 

Fax: (402) 462-4617

CE
RTIFIED

Q

U A LI T Y

ISO
9001sales@tlirr.com · www.tlirr.com

CENTER PIVOT IRRIGATION COULD BE A NATURAL FIT FOR YOUR BUSINESS. 

Adding T-L’s hydrostatically powered center pivot irrigation systems to your product line will bring added 

sales, profits and greater employee productivity. T-L Irrigation Systems are sold worldwide through 

independent dealers. Take advantage of this opportunity and help secure your company’s future by calling 

T-L’s Sales Department now.

GROW YOUR COMPANY BY 

BECOMING A T-L DEALER

Scholarship Program

The Foundation will begin an irrigation scholarship 
program in late fall 2016 to promote careers and 
study in the irrigation field. The program is being 
established to provide meaningful financial support 
for the education of worthy scholarship candidates. 
More information can be found on the Foundation’s 
website. 

“The conference was great! I really learned about a 
lot of new technologies and products that enhance 
irrigation efficiency. The classes were engaging and 
very informative. The networking is an invaluable 
opportunity. I got to meet a lot of people with 
mutual connections which I know will be very 
helpful when I graduate.” 

Daniel Greenwell, Auburn University, 2015 E3 Learner“The whole experience 
really opened up my eyes to 
a lot more things I can do. I 
really think it changed my 
desired course in a direction 
I never really imagined.” 

Ryan McBride, Brigham  
Young University-Idaho,  

2015 E3 Learner



Sustaining Water Resources
Variable Rate Irrigation
By Charles Hillyer

Precision agriculture has been around for a 

while. Technologies like RTK GPS, auto-

steer tractors and precision spraying have 

revolutionized how modern producers 

operate. These technologies, along with 

big advances in information technology, 

have made it possible to move away from 

“farming on the average” and move toward 

applying the right amount at the right 

place. Variable rate irrigation promises to 

do for pivots what auto-steer and precision 

spraying have done for tractors: bring 

irrigation into the precision-ag age.

There are two types of variable rate 

irrigation. The first, variable speed 

irrigation, is a system where the pivot’s 

speed changes at it moves around the 

field. The second, sometimes called zone-

control VRI, site-specific VRI or simply VRI, 

is a system where valves are attached to 

each sprinkler and those valves regulate 

how much water the pivot disperses. 

The system pulses groups of valves on 

and off at different rates and varies the 

application depth by changing the ratio 

of time spent open or closed. An easier 

way to understand VRI is by seeing it at 

100× speed. A YouTube video called A 

Time-lapse Video of Variable Rate Irrigation 

shows VRI in action.

The pivot uses a map, usually called a 

prescription, to determine how much 

water should go at each location. There 

are two types of VRI prescription: grid and 

vector. With a vector approach, the user 

can draw small polygons on a map and set 

the application depth for each polygon. 

The grid approach uses a map that looks 

like a radar screen and each grid cell can 

have its own application depth. 

VSI is a low-cost alternative to VRI. There 

has not been much peer-reviewed 

research on the efficacy of VSI, but a study 

conducted by the Northwest Energy 

Efficiency Alliance found that VSI did 

increase water-use efficiency in all their 

test cases. VSI does have some additional 

practical benefits, the most obvious is its 

simplicity. VSI prescriptions are easy to 

modify, which means an irrigator can make 

adjustments to compensate for runoff, 

ponding or significant soil variations. VSI 

doesn’t have the spatial precision of VRI, 

but its lower cost, ranging from $3,000 to 

$8,000, makes it an appealing alternative to 

the complexity of full VRI. 

The following are items to consider related 

to the use of VRI.

How will you create 

prescriptions? 

All of the VRI system vendors include some 

type of software for writing prescriptions, 

but these tools will not help determine 

how much water to apply. For areas 

that have no return on investment from 

irrigation, the solution is easy: apply 

zero on those areas. If soil variations are 

complicated, then creating a prescription 

will be more complicated. This is where 

a professional service can be valuable. 

Companies like CropMetrics and Precision 

Water Works will create the prescription 

based on a variety of high-resolution field 

data. This kind of service can be immensely 

useful for someone who has never built 

a prescription or has limited experience 

working with geospatial data.

Catch-can testing of a variable rate 
irrigation system near Horse Heaven 
Hills, Washington. The area within the 
white square is set to full irrigation 
depth (100 percent) while the area 
immediately surrounding this box 
should receive no water (0 percent). 
The amount of overspray will depend 
on sprinkler throw, nozzle height and 
drop spacing.

in Agriculture
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Charles Hillyer, PhD, is the assistant profes-
sor and extension specialist of irrigation 

engineering at the University of Texas A&M 
AgriLife Extension Service at Amarillo. 

Does your local service  

provider have experience 

installing VRI systems? 

I have been involved with the setup of 

four different VRI systems as part of several 

research projects. Three of the four fields 

had some significant problems with the 

installation. After installation, insist that 

the service provider demonstrate that the 

system works and provide documentation 

on the sprinkler bank locations. Verifying 

both of these things will prevent many 

headaches later on.

Do you have a variable  

frequency drive? 

VRI changes the pivot’s flow rate as it 

moves around the field, and these dips in 

flow are an opportunity to save energy. 

The VFD will cut back the motor’s speed 

to take advantage of the lower flow 

requirement. If pumping with electricity, 

install a VFD to realize the most energy 

savings. 

Does your field have enough 

variability to justify VRI? 

This is probably the most difficult question 
to answer. Bob Evans, formerly with the 
USDA Agricultural Research Service, did a 
survey of VRI literature in 2013. He found 
that water savings from VRI typically ranged 
from 5 to 15 percent. These savings are 
relatively modest when considering that 
the cost of a VRI system can range from 
$15,000 to $30,000, depending on the pivot 
size. However, 5 to 15 percent can add up 
quickly when considering fertigation.

Most VRI research to date focused on 
hardware aspects, but recently more 
management-focused experiments have 
emerged. Some of these studies examined 
the savings potential of dynamically 
controlled VRI systems, and the results look 
promising. The biggest obstacle to using 
dynamic VRI is the burden of managing all 
that information. As agricultural information 
technology develops, VRI has the potential 
to become a central component in 
precision irrigation management.
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Sustaining Water Resources in Agriculture 

Breathing Room: Aerating Soil & Water
By Jim Lauria

Most irrigation experts think in terms of 
water. Most agronomists think in terms of 
soil. However, to help farmers make the 
most of their growing environments, we 
need to expand our thinking — not just in 
terms of considering both soil and water, 
but to also include ancient elements: air. 
(The ancient Greeks also included fire on 
that list of elements; in terms of modern 
agriculture, we can look at fire as energy.)

The aerobic soil ecosystem is an environ-
ment that author Evan Eisenberg describes 
as a bustling marketplace, “a Casbah, a flea 
market, an economic free-for-all in which 
each buyer and seller pursues his or her 
own interest, and in which every scrap of 
merchandise — second-hand, seventh-
hand, busted, salvaged, patched — is 
mined for its last ounce of value.”

Like the human-scale world atop the soil, 
Eisenberg’s buried marketplace is fueled by 
oxygen (and nitrogen, which is the building 
block for protein in us and the plants we 
cultivate). In fact, oxygen and nitrogen are 
inextricably linked in the soil. The balance 
of microbes beneath the surface dictates 
whether nitrogen will be fixed in the soil 
from the atmosphere, converted to plant-
friendly nitrate or ammonium, or denitrified 
and bled off as gas into thin air.

Proven Yield Boost
One of the most exciting approaches to 
aerating the soil environment integrates 
injectors with buried drip lines to add 
approximately 15 percent air by volume 
into irrigation water. Because the system 
uses a vacuum created by the flow of water 
through the injector to introduce air to the 
stream, it’s a very low-energy operation 
and the only moving part required is the 
pump pushing the water into the drip 
system. So, we’re back to those four ancient 

elements: connecting earth, water and air 
while using less energy — fire — to do it.

The process has been demonstrated to 
improve yields significantly in vegetables 
and fruit. One major San Joaquin Valley 
farm compared 1,500 acres outfitted with 
a locally manufactured air injection system 
against rows with conventional buried 
drip tape for eight years. They recorded 
a 23 percent average increase in yield 
in cantaloupes, as well as increases in 
honeydew, sweet corn and peppers. The 
yield boost in cantaloupes ranged from  
12 to 34 percent over the study period.

In other trials, tomato yields increased by  
21 percent in normal soils and 38 percent in 
saline soil as a result of aerated subsurface 
irrigation water; watermelon yields have 
been demonstrated to nearly double, while 
soluble solids increased by 4 percent. 

New Technology,  
New Insights
A team of scientists from Canada and 
the United States — Dr. Adrian Unc and 
Crystal McCall of Memorial University of 
Newfoundland, Canada, and Dr. Dave 
Goorahoo and Josue Samano Monroy of 
the Center for Irrigation Technology at 

The Mazzei AirJection irrigation 

system uses water flowing through 

a Venturi injector to draw in air and 

deliver it to the root zone.

 A Mazzei Venturi injector 
uses water flowing through 
the irrigation system to draw 
air into the line, allowing the 
drip tape to deliver air, as well 
as water, to the crop’s roots.
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Jim Lauria is vice president of sales and marketing for 
Mazzei Injector Company, LLC. He holds a bachelor 
of chemical engineering degree from Manhattan 

College and has over 20 years of global water 
treatment experience in the agricultural, municipal, 

industrial and commercial markets. 

Aerating drip irrigation water (inset) has been demonstrated 
to improve yield and quality in strawberries and other fruits.

California State University, Fresno — used 

sophisticated DNA analysis and a growing 

understanding of the soil ecosystem to 

study the impact of the root aeration 

system on soil microbial populations 

in a replicated trial. Their experiment 

focused on the DNA of the microbes in 

their samples, which allowed them to 

measure the relative intensity — or a rough 

proportion — of various nitrogen-fixing 

and denitrifying-genetic material found in 
each treatment.

They found that the portion of the field 

irrigated with the air injection system had a 

microbial population that was less likely to 

produce volatile nitrous oxides and more 

likely to leave plant-available nitrate in the 

root zone.

Who Will Save the World?
There’s no question that irrigation is a 

lifeline that will help mankind weather an 

increasingly erratic climate and meet the 

mushrooming demand for food, fuel and 

fiber. Increasing the efficiency of irrigation 

and making every drop of water and every 

joule of energy count will be vital. One 

of the key lessons we’re learning as we 

uncover the mysteries of the soil is just 

how complex the world of the root zone 

really is. By balancing water and oxygen in 

the soil and enhancing the environment 

for the microbial traders that give our crops 

the best possible deal, we can help farmers 

literally save the world.

This cross section of two young tomato roots shows the increase in diameter, cell size and cortex area of 

a root-supplied aerated irrigation water (right) compared to another root irrigated with unaerated water 

(left). Both roots were grown in saline conditions.
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Sustaining Water Resources in Agriculture  

Low Saline Groundwater — 
By Michael A. Champ, PhD

As droughts and water shortages have persisted, there is a need 
to test and evaluate low cost energy technologies that can treat 
low saline groundwater, or LSGW, in large enough volumes for 
use in irrigating crops. Some of the most promising research and 
development to date has been the use of high negative ion flux, 
along with static and variable low frequency and radio frequency 
electromagnetic fields to produce significant effects on water 
molecules, salt cations and organisms, distinguishing it from 
related technologies. 

This area of research and development suffers from its association 
with low frequency electromagnetic fields; its cause and effects 
are considered pseudoscience by many scientists. Whereas, the 
real problem is lack of performance testing in paired field trials 
conducted by independent and qualified third parties with 
standardized testing protocols under a range of environmental 
conditions using treated and untreated (control) LSGW from  
1,500 mg/l TDS to 9,000mg/l TDS. 

In 2011, TransGlobal H2o, a Houston-based company, purchased 
a patent for an irrigation technology developed in the early 1990s 
and subsequently modernized TGH2o Optimizer T6 to develop 
scientific data for the validation of crop production benefits. 
Using TGH2o technologies to treat saline groundwater, the long-
term goal was to validate a decade of farmer antidotal benefits 
and to optimize the technology for different crops, soils and 
environmental conditions.

Prior to this, over the past decade, tests with T4 units had 
demonstrated a reduction in corrosion and scale formation in 
irrigation pumps, pipes and sprayers, and maintenance, with 
increased pump water volumes and lower electricity use and 
improved crop production. 

The theory by which the technology works is a two-step process, 
which first introduces a negative charge into irrigation water, 
similar to the effect of lightning in clouds. In the first step, the 
introduction of the negative charge increases hydrogen bonding 
of water molecules making the water more negative and 
increasing adhesion, cohesion and surface tension of these water 
molecules. This makes the irrigated soil stay wetter longer (i.e., the 
treated water evaporates slower because of increased hydrogen 
bonding) and therefore is more available for seed germination, 
plant growth and crop production.

Farmers have used the T4 technology over the past decade in 
California, Arizona and Texas to treat irrigation water for a wide 
range of crops (alfalfa, corn, cotton, organic strawberries, lettuce 
and spring mix, beans, tomatoes, sorghum, grapes and golf course 
grasses). 

The top right two seeds are from untreated rows. 
The bottom three seeds are from the treated 
rows. Notice faster (five to seven days) root hair 
development. 

All photographs from the Buckeye, Arizona, Barley 
Study

The treated rows (left) had faster plant growth 
(20 inches taller) and leafing out, with more seed 
germination (>5×/unit area) than the untreated 
plants (right).

7 days | seed germination 23 days | plant growth 62 days | density                                  

There is noticeable wetter soil and more seeds 
germinated in the treated rows (right), which in-
dicates treated irrigation water stayed more than 
36 hours longer in surface soils than untreated 
(left). This is due to increased hydrogen bonding, 
surface tension, adhesion and cohesion.

Buckeye, Arizona, Paired Field Trials With T4 Optimizer 

Michael A. Champ, PhD, has held senior positions in 
academia, government and industry and is the senior 

scientist for TransGlobal H2o in Houston, Texas. This 
manuscript is from a presentation at the Irrigation 

International Conference held in Austin, Texas.

A New Water  
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Untreated plants were 9 inches tall.

        plant growth                                    seed germination 80 days | seed pods

A comparison of seedpods at 80 days shows 
treated (left) has greater than 1.5 times the seeds 
per seedpod.

A comparison of tassels per stalk at 62 days shows 
treated (left) is more than 10 days faster.

Paired field trials were conducted in 
Buckeye, Arizona (barley and oats). The 
trials were designed to deliberately 
test for measurable differences in plant 
development, growth and crop production 
in poor soils using treated and untreated 
LSGW for irrigation (1,500 mg/l TDS). 

Soil Chemistry
• Highly Alkaline: Soil pH from 7.7 to 8.5
• Ca: 7,000 (VH) to 8,700 ppm (VH), Na: 220 

(H) to 2,100 ppm (VH), K: 230 (H) to 490 
ppm (VH)

• Salinity (EC × K) dS/m 1.0 (L) to 20.0 (VH)
• N03-N (9.0 (L) to 270.0 ppm (VH)
• Bicarb – Soluble Phos 5.6 (L) to  

16.0 ppm (M)
• Computed Sodium (ESP) 2.1 to 20.4
• Free Lime level – High (All samples)
• LSGW – 1,500 ppm TDS

Results
These paired field trials were designed to 
deliberately test for measurable differences 
in plant development, growth and crop 
production. A summary of the results from 
these studies follows.

• Faster seed germination by seven days 
and development of root hairs.

• More seeds germinated by five times per 
unit area.

• Faster root growth by five to seven days.
• Faster plant growth and leafing out, and 

healthier, greener plants.
• Taller plants (2×), bigger leaves and 

increased flowering.
• Faster seedpod germination and seed 

development in seedpods by 10 days.
• More (1.5×) seeds produced per seedpod.
• Significantly reduced plant death (from 

osmotic stress) by growing plants 
irrigated with treated water than those 
irrigated with untreated water when both 
were subjected to a 2-inch rainfall that 
dissolved deposited soil surface salts from 
those irrigated with untreated water.

• Significantly reduced plant death (des-
iccation) due to exposure to heat from 
high air temperatures (110 – 118 degrees 
Fahrenheit) and in periods of high-dry 
winds in test sites irrigated with treated 
water.

• Soil salinity analysis of six surface soil 
samples (0 – 8 inches) collected from 

three rows and two depths (0 – 4 inches 
and 4 – 8 inches) from the treated and 
untreated test plots found in ditch irrigat-
ed treated soils that

-  Mean salinity was 39 percent lower, 
-  Mean sodium was 42 percent lower, 

and 
-  Mean nitrogen was 38 percent lower in 

treated soils (taken up by plants) after 
four months of TGH2o treated row 
irrigation. 

• Soil irrigated with TGH2o treated water 
stayed wetter longer (24 – 36 hours) over 
untreated, providing water conservation  
of 25 to 30 percent. 

In field trials over the past three years, 
farmers have reported from 7.5 to 70 
percent increase in crop production/acre 
with an electricity cost of less than $10/
month electricity to irrigate 200+ acres/
well. The technology has been used in 
2-inch to 14-inch irrigation pipe to treat low 
saline/brackish groundwater (1,500 mg/l to 
9,000 mg/l TDS). The technology is simple 
to install.

Source:  IAS Labs, Phoenix, Arizona

Resource for Crop Irrigation

Paired Field Trials 
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Drip irrigation has been adopted on nearly 

10 percent of the nation’s irrigated crops 

because of the numerous benefits this 

technology provides. However, without 

proper design and maintenance, the 

benefit of applying water and nutrients 

uniformly over space and time can quickly 

be compromised from emitter clogging, 

resulting in poor system uniformity. 

Clogging may be avoided by installing 

appropriate filtration, which considers 

both the water source quality and the 

filtration requirement of the emission 

device. However, even the best of filters 

will still allow fine particles to accumulate 

in the driplines, and if not removed via 

proper routine flushing, both organic and 

inorganic contaminants may aggregate 

and pose a clogging threat. 

Illustration 1 shows typical crop and 

system end-of-the-line scenarios including 

flushing submains and end-of-the-line 

flush valves. Note that adjustable block 
valves and/or block pressure regulators are 
preferred to single-line regulators, which 
typically can’t be adjusted to facilitate 
higher pressure flushing.

The following provides some tips on how 
to make sure the system is designed for 
flushing and how to optimize field flushing.

Design for Flushing
System designers, such as IA-certified 

irrigation designers, work hard to lay out 

the drip system and specify equipment 

that will provide optimum system emission 

uniformity. Good designers will also ensure 

that the driplines may be properly and 

safely flushed under design operating 

parameters. In other words, driplines must 

be flushed at a minimum velocity of  

1 foot per second with available system 

flow and pressure, and the specified 

equipment must be rated to withstand the 

required flushing pressure. If the required 

flushing pressure exceeds the dripline’s 

pressure rating, the specification should be 

changed.

For example, illustrations 2 and 3 show a 

block design using Toro’s AquaFlow design 

software. The first block uses dripline with 

an internal diameter of 0.550 inches; the 

second block uses dripline with an ID 

Maintenance & Repair

Flushing Driplines for Better  
Uniformity & Longer System Life
By Inge Bisconer, CID, CLIA
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of 0.620 inches. Both driplines are rated 

to operate between 10 psi and 60 psi. 

Note that the first block using 0.520-inch 

ID dripline has acceptable uniformity 

and will operate within the dripline’s 

pressure specifications; however, the 

product pressure specification is exceeded 

by 26 psi in order to achieve proper 1 

fps flushing velocity. If this design was 

built, the farmer would never be able 

to properly flush the system without 

jeopardizing the integrity of the dripline. 

On the other hand, the second design 

using the larger 0.620-inch ID dripline 

provides excellent uniformity, and it may 

be flushed at a pressure that does not 

exceed the manufacturer’s 60 psi pressure 

rating. 

Another common scenario concerns 

the use of 4 mil – 15 mil drip tapes with 

pressure ratings ranging from 8 to 15 

Illustration 1 (top): Various end-of-the-line 
flushing configurations including flushing 
submains. Note that adjustable block valves 
and/or block pressure regulators are preferred 
instead of single-line regulators since single-line 
regulators typically cannot be adjusted to facilitate 
higher pressure flushing. (From p. 95 of “Toro 
Micro-Irrigation Owner’s Manual.”)

Illustration 2 (right): System design using  
0.550-inch ID dripline. The required flushing 
pressure exceeds the dripline’s maximum operating 
pressure of 60 psi by 26 psi. If the dripline is flushed 
at 60 psi, the flushing velocity is inadequate.

Illustration 3 (bottom): System design using 
0.620-inch ID dripline. The required flushing 
pressure does not exceed the dripline’s maximum 
operating pressure of 60 psi. This is a better choice 
than 0.520-inch ID.

Various end-of-the-line configurations are available for both surface and subsurface drip irrigation systems.

Flushing vs. EU

Flushing vs. EU



psi. If the flushing pressure exceeds the 
operating pressure of the specified drip 
tape mil thickness, then a thicker wall 
tape should be specified in order to safely 
withstand proper flushing pressures.

Optimized Field Flushing
Driplines may be flushed manually or 
automatically with valves and flushing 
manifolds. If the driplines are flushed 
manually, it’s important to follow a few 
simple guidelines to ensure that both 
proper flushing velocity and flushing 
duration is achieved. 

The following steps were followed during 
a field demonstration at Fresno State 
University:

1. Bring the drip irrigation system up  
to its stable operating pressure.

2. Open one lateral and allow water 
to flush into a cup, jar or bucket for 
observation. Let it flush for 5 – 10 
minutes and watch closely for “chunks” 
of material to pass even after the line 
has been running clear for a minute or 
two. 

3. Measure the pressure at the end of the 
dripline and record it.

4. Measure the velocity at the end of the 
dripline using the chart in illustration 4 
and record it.

 5. Open nine more lateral lines and allow 
them to flush. If possible, monitor 
the contents of this flush water with 
additional people and cups, jars or 
buckets.

6. After a few minutes, remeasure the 
pressure and velocity on the first line 
and record the readings. 

During this demonstration, the pressure 
dropped 3 psi when 10 driplines were 
open compared to when only one was 
open. In addition, the velocity dropped 
from 2 fps with one line open to less than 1 
fps with 10 lines open. This demonstrated 
that fewer than 10 driplines should be 
opened at the same time to ensure proper 
flushing velocity.

In summary, proper flushing design and 
maintenance procedures will help prevent 
emitter clogging and promote improved 
water and resource use efficiency to 
enhance both farm profitability and 
sustainability.

Translating Flushing Trajectory Into  
Flushing Velocity at Three Heights

Illustration 4: Using this simple chart, flushing velocity in the field may be estimated. (From p. 96 of “Toro 

Micro-Irrigation Owner’s Manual.”)

Inge Bisconer CID, CLIA, is the technical marketing and sales 
manager for Toro Micro-Irrigation in El Cajon, California. 

She’s the recipient of the Irrigation Association’s 2016 
Industry Achievement Award for her contributions to the 

development of the irrigation industry. 
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Ingenuity and adaptability have long been a way of life for Eco-Drip, beginning 
with its founder, Hubert Frerich. In the late 1970’s, his foresight in developing 
permanently installed subsurface drip systems would lead to doubled yields and 
the inception of Eco-Drip.

programming controllers, Eco-Drip developed a simple controller using only two 
knobs to control the frequency and duration of water application per zone. It 

was simple to program, simple to use, and 

added many features over the years, always 
keeping simplicity and convenience as a 
priority.

Today, Eco-Drip announces their most 
versatile and adaptive controller yet. Its 
platform is comprehensive, yet simple to 
use, and is compatible with most third party 
sensors. The entire interface is designed to 
adapt from the largest desktop computer, to any sized tablet, 
right down to your smart phone - all while remaining platform independent. 
It has the same look and feel whether using Windows, Linux, Apple iOS or Android, with  
the ability to control and monitor every aspect of your irrigation system from anywhere.

www.eco-drip.com

Irrigation Redefined
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Maintenance & Repair
Maintenance Musts
Regular Maintenance Checks Improve Irrigation System 
Performance and Provide Upgrade Opportunities
By Lynette Von Minden

Whether they’re installed in a residential backyard, a park or a 
corporate campus, irrigation systems take a beating. And, just 
one malfunctioning spray or rotor can negatively affect system 
performance and water usage over time. According to Jeremy 
Mansell, senior technical trainer with Rain Bird International, Inc. 
— Service Division, an irrigation system can be compared with 
any mechanical system that requires regular maintenance. 

“I used to be an irrigation contractor, and when my customers 
were reluctant to discuss a maintenance plan, I compared their 
systems to a vehicle that needs an oil change,” Mansell says. 
“Everyone understands it from that perspective. If you want any 
mechanical system to function as efficiently as possible, it has to 
be properly maintained.”

Change Is good 
While “routine” maintenance such as checking heads and other 
components for damage is certainly important, reviewing the 
landscape for any changes is also imperative. As any experienced 
contractor knows, property owners often don’t realize the impact 
that adding new garden sheds, fences, hardscapes, trees or 
planting beds can have on an irrigation system’s overall design. 

“When you’re on a maintenance call, keep your eyes open for any 
changes that property owners may have made to the landscape 
since your last visit,” Mansell says. “Rotors that are now inefficiently 
irrigating a flower bed instead of turf, sprays that are blocked by 
a new tree or ornamental grass or significant overspray on a new 
patio — each of those situations can potentially waste water and 
negatively affect system performance.” 

Upgrade Potential
Maintenance checks also give contractors the ideal opportunity 
to review systems and suggest upgrades that can improve 
performance, use less water and provide their customers with 
greater convenience. 

“If there’s any room in a customer’s budget for a single upgrade, 
I’d suggest pressure-regulating sprays and rotors,” Mansell says. 
“Water pressure variations have a huge impact on water flow rates, 
precipitation rates and distribution uniformity. Heads with in-stem 
pressure regulation cost relatively little, but they can have a big 
impact on performance and efficiency.”

Weather-based smart controllers for the entire system and 
low-volume drip irrigation for planting beds can also be wise 
upgrades. Smart controllers re-evaluate and adjust their own 
schedules for a tremendous impact on water savings. Drip 
irrigation offers more targeted watering by delivering moisture 
at or near plant root zones. Both offer property owners greater 
convenience, with the controller handling scheduling on its own 
and drip irrigation eliminating the need to hand water beds.

On slopes or clay soils, it can make sense to swap out spray nozzles 
for rotary nozzles that apply water more slowly, allowing it to be 
absorbed instead of running off. In small or oddly shaped areas, 
installing high-efficiency variable arc nozzles can also save water.

Photo Credit: Rain Bird
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Maintenance  
Checklist  
Whether the property in question is a 
residence, commercial site or a sport-
ing venue, irrigation systems installed 
at each will require the same mainte-
nance and oversight. Mansell offers 
the following irrigation maintenance 
checklist as an example for contractors 
to follow:

1. Examine the landscape for 
any modifications. New trees, 
shrubs, planting beds, fences and 
hardscapes may require changes to 
the irrigation system’s design.

2. Check for obstructions. Remove 
any dirt or debris from sprays and 
rotors. Also, check for overgrown 
turf or shrubs that may be 
interfering with the spray pattern.

 3. Inspect components for wear 
and tear. Replace broken or worn 
nozzles, valves, pipes and other 
components. 

4. Check the valves. Inspect valves 
closely to ensure they are working 
properly with no leakage.

5. Check for surge. Open valve 
slowly when restoring water to a 
system to avoid damage from a 
potential water pressure surge.

6. Check water pressure. Make 
sure water pressure is within 
the suggested operating range, 
typically 45 – 60 psi. Water pressure 
can change over time, particularly 
in newer developments as 
additional homes or buildings are 
constructed and added to the 
area’s water service. 

7. Examine the controller. Clean 
the unit, check its settings and 
replace the battery backup. Reset 
the watering schedule if necessary. 
Landscapes don’t need the same 
amount of water all year long. 

8. Suggest potential system 
upgrades. More efficient system 
components, including pressure-
regulating sprays and rotors, 
weather-smart controllers and low-
volume drip irrigation can reduce 
water consumption and improve 
system performance.

Lynette Von Minden is a senior public relations 
counsel for Swanson Russell, a marketing com-

munications agency in Lincoln, Nebraska.  

Photo Credit: Rain Bird

Photo Credit: Rain Bird
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FERTIGATE WITH CONFIDENCE®

Aqua-Tech is a delivery technology 
designed for innovative producers seeking 
greater plant productivity and ease of use 
for nutrients applied through fertigation 
systems.  Aqua-Tech is unsurpassed 
in preventing hard water tie-up which 
leads to scale formation and nutrient 
unavailability.  Aqua-Tech delivers highly 
available low-salt nutrients safely and 
precisely in conjunction with a unique 
polyamine technology that works to 
eliminate phosphorus tie-up in most 
cases.

Ask us today about our  
NEW Aqua-Tech® Product Line

visit us online:    w w w. n a c h u r s . c o m
or call:    800.622.4877 ext. 255

© 2016. NACHURS ALPINE SOLUTIONS.  All rights reserved.

®

PATENT
PENDING

Fully submersible application
Dimmable with most magnetic
transformers
Fully potted electronics
Abrasion and corrosion 
resistant
Environmentally friendly 
& energy efficient

MADE IN THE USA - IN CAREFREE, AZ
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During an initial customer consultation 
about landscape lighting, ensuring clear 
communication between you and the cus-
tomer will help drive a successful outcome. 
When “talking tech” among fellow lighting 
designers, it is great to use geeky language 
and technical terms, but it is easy to lose 
your customer with this lingo. Understand-
ing your audience is extremely important. 
Learning to convey your thoughts and 
design concepts in a nontechnical way 
will pay off in the end. Starting your initial 
consultation by asking your customers 
some critical questions is key to a success-
ful project. 

Why light? Why did the client call me here? 
What are we trying to accomplish? In 
most cases, the customer has no specifics 
on what they are looking for in a lighting 
system. They may have a general idea, but 
no details. Are they looking for lighting for 
beauty? Do they have safety and securi-
ty concerns? Or, might their needs be a 
combination of all of those things? Asking 
some lifestyle questions will also help you 
design something that will be readily fa-
vorable to your customer. How do they use 
their outdoor spaces? Do they entertain 
frequently? Is outdoor dining important 
to them? Do they have children who play 
outdoors? Are they walking pets outdoors 
at night? 

Once you have a good understanding of 
their needs, you can then start thinking 
about technique. For example, it is helpful 
to observe an object you wish to illumi-
nate from multiple angles; move around 
the area, indoors and/or outdoors, with the 
customer. If you are lighting around a body 
of water, an object that is surrounding it 
may be reflected into it during the day. 
Pointing out this feature and explaining 
that when this object is illuminated it will 
be seen in the water at night will give the 
customer a better understanding of the 
effect that can be achieved.

Defining the space to be illuminated is 
also important. Public spaces such as front 
walkways may need to be defined with 

several styles of effects, the most import-
ant being traverse lighting or pathway 
lighting. Backlighting will be needed to 
show depth in the area, and features such 
as signature trees can be illuminated to 
show directional changes or the flow of 
travel. Private spaces such as swimming 
pool areas or hot tub areas will need a 
calmer, subdued effect. Light screening 
can also be employed. 

If the proposed area to light is quite small, 
it might feel even more cramped if you 
only light architecture and plants within 
that area. A method used to make small 
spaces feel bigger is to capture objects 
that are farther away but still in view. This 
will help create a background to this small 
area. It is important to be aware of “light 
trespass”; if the object you wish to light is 
on a neighboring property, seek permis-
sion from that owner. It could very well 
lead to another project. 

Layering light within a landscape lighting 
plan is very useful to achieve a dramat-
ic look with many features. This can be 
achieved by using different lighting meth-
ods such as up lighting, down lighting, 
back lighting and path lighting.

Another technique that aids in a well-
thought-out lighting design is building 
hardscape features to accept the lighting 
you plan on installing. For example, use 
a large capstone for a knee wall to help 
disguise the light source. Or, provide space 
to install an LED light strip underneath the 
ledge of an outdoor kitchen by planning 
a slightly larger overhang. The options are 
endless when designing the hardscape 
around a lighting plan.

Proceed with a lighting plan as an artist. In-
stead of paint and brush, use the beam an-
gles of projection lamps and reflections off 
of walls washing fixtures and path lights as 
your tools. A beautiful landscape painting 
contains a background, a foreground and 
a focal point. Keeping this in mind, as well 
as your customers’ feelings about light, will 
allow for a remarkable design. 
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Do you remember the days when televi-
sion streamed from a black-and-white box 
and only in living rooms? While beloved 
classic shows like “I Love Lucy” still have a 
place today, few people would want to live 
without the technologies that have made 
our world so much more interesting and 
colorful.

Color has long been used to coordinate, 
contrast and depict emotion inside our 
homes. Thanks to innovative technologies, 
you can now also use color in light to cre-
ate the same effect outdoors by designing 
themed landscapes, accentuating archi-
tectural details and creating unforgettable 
moments around a home.

Before you leap into installing color- 
changing fixtures, let’s take a closer look at 
what exactly constitutes a color. Any color 
of light is a combination of three factors: 
hue, saturation and value (or intensity). 

Hue

Hue is the primary attribute of any color. Its 
full range is typically seen on a visible light 
spectrum, or color wheel. The order of the 

colors should take you back to first grade 
when you learned the common acronym 
“ROY-G-BIV” — red, orange, yellow, green, 
blue, indigo and violet. LEDs can create 
each of these colors, and various others 
in between, by combining three colored 
LEDs: red, green and blue. Together, they 
form the common industry initialism for 
color-changing lights, RGB.

Saturation

In the lighting industry, saturation is the 
second most important element of color 
because it allows a user to soften colors 
and reduce the harshness of extreme hues. 
Saturation is made possible by adding a 
white LED to the RGB mix. Thus, true color 
consists of at least four colors: red, green, 
blue and white (or RGBW). 

Intensity

The final member of the color trilogy is 
value, or the measurable amount of bright-
ness, often referred to as intensity. Today, 
only a few RGBW color manufacturers have 
products on the marketplace that can ad-
just the color and intensity throughout the 

evening or for a specific event. With built-

in intelligence and unique controls, they 

allow you to increase the intensity during 

the evening hours when light is needed, 

then decrease it during the early morning 

hours to conserve energy and provide 

security lighting. Intensity complements 

any RGB or RGBW site.

Now that our color knowledge is up to 

speed, let’s take a look at what is available 

in the marketplace. Consider the following 

four categories before selecting a color- 

changing product: capability, control, 

setup and quality.

Capability

Before looking at options, consider typical 

events often celebrated. Among peo-

ple’s favorites are Christmas (two colors), 

patriotic days (three colors), Halloween 

(two colors), Easter (three colors) and Val-

entine’s Day (three colors). Then, there are 

the colors of sports teams, local schools, 

weddings, etc. This list can expand quickly, 

which is why system capabilities matter. A 

few colors might add variation; a limited 

system will complement major holidays, 

while a premium system offers endless 

possibilities.

Control

After the excitement of having a “new toy” 

wears off, simplicity of control is the deter-

mining factor of how often a homeowner 

or property manager will use the system. 

Remotes are nice but disappear easily, 

especially in one’s backyard. A wall switch 

is more suitable for older homeowners be-

cause the switch is permanently installed 

and easily accessible. On-wire control 

accompanies less expensive fixtures, but it 

is not convenient for sites with more than 

12 fixtures. Smart devices are always within 

reach, so if you are looking for the ultimate 

control experience, choose a control meth-

od available on the Apple and/or Android 

platforms. 
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Setup

After the type of control is selected, decide 
what is being controlled: all fixtures glob-
ally, each fixture individually, fixed runs or 
a custom configuration. Larger sites with 
30+ fixtures require flexibility to set up 
custom scenes to vary colors as well as in-
tensities (think alternating red/white/blue 
for patriotic holidays). Smaller jobs can 
often settle for a simpler approach with all 
lights limited to the same color. Beware of 
systems limited to individual fixture control 
only; it is an extremely time-consuming 
process and can be frustrating.

Quality

Before selecting color-changing LEDs, 
consider first how well colors blend. Mixing 
three or four LED colors often leads to 
striations and “rainbow effects” on surfac-
es in close proximity. The effect is usually 
not apparent on all colors. Therefore, it is 
worthwhile to inspect various colors from 
multiple distances before making a final 
selection.

Now that you have your color-changing 
plan in place, look forward to creating 
lasting memories for homeowners in all of 
their favorite colors.  

Ryan Williams is the product marketing  
manager for FX Luminaire, a division of 

Hunter Industries. FX Luminaire is an 
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Remote sensing of irrigated areas has mainly used satellite images 
for monitoring and modeling. There are multiple satellite-based 
remote sensing platforms and instruments available, such as the 
National Aeronautics and Space Administration’s Advanced Space-
borne Thermal Emissions and Reflection Radiometer, Moderate 
Resolution Imaging Spectroradiometer, and the National Oceanic 
and Atmospheric Administration Advanced Very High Resolution 
Radiometer. 

The most commonly used satellite-based remote sensing platform 
for monitoring irrigated areas is the NASA Landsat series satellites. 
The Landsat satellites have maintained continuous multispectral 
and thermal imagery coverage of the earth’s surface since July 
1978. 

Satellite remote sensing platforms formed the basis for many of 
the current evapotranspiration (ET

c
) and soil water content (SWC) 

algorithms, due to their inexpensive (free, in the case of Landstat), 
spatially distributed and readily available multispectral imagery. 
However, there are major drawbacks to using satellite remote 
sensing data for precision irrigation applications. 

The spatial resolution of the Landsat thematic mapper instrument 
is 30 meters for the visible or optical and near infrared bands while 
100 – 120 meters for the thermal infrared band. The relatively low 
spatial resolution of the RS data limits the development of man-
agement zones of less than 100 meters by 100 meters for use in 
variable rate irrigation systems, for instance. 

Satellite RS platforms have a fixed overpass temporal resolution,  
16 days for Landsat, which can cause multiple issues due to 
spatially and temporally variable meteorological conditions. With 

the fixed overpass temporal resolution, weather condition, such as 
cloud cover or atmospheric haze, can render the data unsuitable 
for use with ET

c
 and SWC algorithms. 

In order to use the satellite-based remote sensing in SWC algo- 
rithms, the actual ET

c
 between overpasses must be interpolat-

ed from the RS data of the current and previous overpasses. 
In semi-arid and arid environments, or water-limited irrigation 
systems, the large temporal resolution does not allow the required 
accuracy to independently manage a precision irrigation system. 

In the case of changing meteorological and surface (wetting 
events) conditions between overpasses, the errors associated with 
interpolating SWC between overpasses greatly increases. 

Additionally, satellite remote sensing data must be corrected for 
the atmospheric conditions (water vapor content, particulate 
concentration, etc.) during the overpass. In contrast, airborne 
multispectral remote sensing platforms, in terms of availability or 
operability, are more flexible and responsive to meteorological 
conditions and irrigation managers’ needs. 

The flexibility of airborne remote sensing platform’s payloads 
affords operators the ability to customize the data collected to fit 
the analytical needs of the end user. The operational flexibility of 
airborne remote sensing platforms allows the rapid deployment 
of the platforms in response to changing weather conditions and/
or data requirements. 

The ability to adjust the timing and frequency of overpasses with 
the airborne systems are a significant advantage over the satellite 
remote sensing platforms. Not only can data collection occur 
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when the opportunity presents itself on cloudy days, but the 
ability to fly more frequently allows for greater characterization of 
ET

c
 and SWC estimation. 

The ability to vary flight characteristics of an airborne remote 
sensing platform is another benefit over satellite platforms. By ad-
justing the flight parameters (e.g., flight speed, altitude, flight lines 
spacing, imagery overlapping, etc.), the spatial resolution of the 
imagery can be adjusted to meet the information requirements of 
precision agricultural and landscape irrigation systems. Addition-
ally, based on the lower operating altitude of the aerial platforms, 
the amount of atmospheric correction is reduced. 

The conventional manned airborne remote sensing platforms 
have their limitations as well. Like satellite platforms, manned 
airborne RS systems must collect data during clear sky conditions; 
a requirement for ET

c
 algorithms. The flight schedules of manned 

airborne RS systems are adaptable; however, due to their high cost 
of operation and maintenance, it may not be feasible to keep this 
type of RS system idle waiting for a window of opportunity once 
the weather improves. Thus, sometimes it is very difficult to obtain 
RS data regularly (e.g., weekly) with these airborne systems. 

In contrast, unmanned aerial vehicles are more flexible in terms of 
availability and low operation and maintenance costs. They also 
acquire RS data at high spatial resolutions (pixel size of 5 – 20 cen-
timeters or 2 – 8 inches, also high temporal resolution of hourly- 
daily overpasses). 

Regarding the terms used to refer to unmanned vehicles, the most 
common term used is drone. However, the term drone refers to 

or is more appropriate for an autonomous system. This term has 
some military connotation. UAV is more appropriate for a platform 
that is flown or operated remotely with a pilot in control. Un-
manned aerial systems are integrated systems that bring together 
the autonomous capability of flying a given unmanned aircraft 
with specialized multispectral, hyperspectral, thermal, lidar and/or 
radar systems. It requires a ground-based controller, base station, 
and predetermined RS cameras and flight parameters settings. 

With new pending FAA rules governing the operations of UAS we 
expect that the use of this technology will become mainstream, 
and multiple applications will be developed or adapted, drawing 
from decades of research using satellite and airborne systems.
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A good friend of mine often says, “It’s ok to look back … just don’t 
stare.” Yet just the other day, it was hard not to. The New York Times 
published a story revealing many “behinds the scenes” details 
of the 2013 – 2014 failed House Republican effort to take the 
immigration reform issue off the table once and for all. 

Sadly, “close only counts in horseshoes and hand grenades,” 
although we almost got the ag piece of the issue solved in 
2000, 2001 (before Sept. 11) and 2004. Carefully negotiated 
ag provisions passed the Senate in 2006, were folded into a 
comprehensive bill in 2007, and passed the Senate again in  
2013 before the House failure mentioned above. 

Why is all of this important? Because after more than 15 years 
of congressional failed efforts to modernize the agricultural 
visa system and provide better legal immigration options, the 
challenge farmers face just gets tougher to fix. The hired farm 
workforce (roughly 80 percent foreign born and more than  
50 percent “unauthorized”) has grown older, more settled and 
more rooted in society. There are thousands of U.S.-born children 
of farm workers growing up here. Few new workers are coming 
in, and there is constant attrition as workers age out or are drawn 
into other industries. 

As the labor situation deteriorates, use of the only available legal 
visa program is skyrocketing. Labor Department officials expected 
to certify nearly 150,000 H-2A positions by Sept. 30, double the 
number approved in 2011. Many growers are scrambling to figure 
out worker housing options, a primary barrier to using H-2A. And 
as use of the program grows, so do threats of processing delays 
and even catastrophic failures of the Labor Department’s creaky 
computer system. 

Certainly, the worsening labor situation isn’t an existential threat 
to American agriculture; much of what we produce in this 
country is highly mechanized. But, the production that is at risk 
happens to be the high-value areas that often can’t be machine 
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harvested. Specialty crops return vastly more dollars per acre than 
mechanized commodity crops. In addition, these returns stimulate 
local and regional economies and off-farm jobs to a much greater 
degree than row crops. 

To illustrate, a New York grower reported that when her 11th 
generation family farm struggling with labor shortages switched 
1,000 acres of fresh market vegetables to corn for silage, the labor 
need went from 40 long-season jobs to just two workers for two 
weeks in the spring and fall to operate a planter and combine. 
Payroll declined from about $2.5 million to just $70,000. These 
become dollars no longer generated and no longer to be spent 
locally on goods and services, rent and taxes. And, the farm itself 
no longer spends what it would on inputs, including irrigation 
technology. 

The needed solution is not difficult to envision. Growers and 
producers need a process for experienced farm workers to be 
able to earn legal status with work authorization and incentives to 
remain working on farms. And, the industry needs a 21st century 
agricultural visa program with more flexible timing, less stifling 
bureaucracy, better housing options and fair protections for 
workers and employers. There were many good features in the 
agricultural provisions of 2013’s S.744, as well as some details that 
could be improved upon. It’s critical that Congress and the next 
administration find the will to act. 

All eyes are on the race for the White House and how the next 
president may proceed. Candidate Clinton has expressed a strong 
desire to tackle immigration reform early. Her record shows 
hopeful patches of pragmatic support for the kinds of reforms we 
need. The concern, of course, is whether she’ll be pulled left by 
the “Elizabeth Warren wing” of the party. With Candidate Trump, 
there are many more unknowns. The tough populist talk on the 
campaign trail is concerning, as is his deference on immigration 
policy to enforcement-only hardliners that have stonewalled 
even modest reforms to existing agricultural and seasonal visa 
programs. One must hope that if he is elected advisors with cooler 
heads and enlightened views will prevail. 

Whatever the November election outcome, time is of the essence 
for labor-intensive agriculture in America. 
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The most precious resource in the West is 
water, apparently even more than whiskey. 
While the source of the quote in the title 
of this piece is in doubt, no one doubts 
the important role water plays in not only 
one of the fastest growing regions in the 
country, but also in agriculture. 

The USDA’s Economic Research Service 
estimates that agriculture accounts for 
approximately 80 percent of the nation’s 
consumptive water use and over 90 
percent in many western states. Other 
claims on water use include the domestic, 
industrial and municipal sectors of society.

In the face of competing demands 
on a limited supply of water, the West 
developed state-based rules for allocating 
use. Property rights, including water 
rights, are created under state rather than 
national law in the United States. The 
most common rule in the West under 
which water is a property right is “prior 
appropriation.” 

A second, less common doctrine for 
allocating water rights is “riparian rights,” 

in which ownership of the right to use the 
water follows ownership of the adjacent 
land. Generally, water is allocated in the 
eastern United States under the riparian 
doctrine and in the West under prior 
appropriation. California is an exception 
to this pattern, as water is allocated under 
both doctrines in the state.

Under prior appropriation, one who 
actually diverts and uses water qualifies 
for the right to do so, provided the 
water is put to reasonable and beneficial 
uses. To gain this right, generally the 
original appropriator is required to file 
an application with the state engineer 
showing the date water use began, 
the beneficial use of the water, and the 
amount of water used. Since the water is 
not required to be used at its source — it 
may be diverted to a different place of use, 
as would occur in a system of irrigation 
— the point of diversion must also be 
recorded with the state engineer to be 
part of the right to use the water.

Of course, more than one producer or 
other user of water will want to claim 

a water right on a particular stream. As 
between appropriators, or claimants of 
water, the basic rule of priority is “first in 
time, first in right.”  What this means is the 
person who first files a valid claim with 
the state engineer has a superior claim 
to the amount of water appropriated, 
as compared to other users of water on 
a stream either up or downstream from 
the first appropriator. Once a valid claim 
has been filed with the state engineer, 
a property right is established for use of 
the water that can be traded on the open 
market.

However, actual use of water is not strictly 
controlled by a claim represented on 
paper issued by a state engineer. During 
wet years and/or before water supplies 
are oversubscribed, users simply draw the 
amount of water they wanted from the 
stream. If supply is insufficient to meet 
demand, then it becomes important to 
enforce the limits of an individual’s right to 
water. 

At least a couple of things can happen in 
response to a supply shortage. First, the 
federal government has exclusive authority 
to adjudicate the correlative rights of all 
water claimants within basins. Establishing 
the correlative rights of claimants make it 
possible to delineate the actual extent of 
an individual’s claim in light of other claims 
and the amount of flow. The second thing 
that can happen is that states will require 
monitoring of water use on individual 
farms to ensure limits on use are met. 

Within the broader framework of a basin-
wide adjudication, the basic appropriation 
doctrine of first in time, first in right still 
determines the priority among claimants 
subject to a few important exceptions. 
First, Native American water rights are 
held from time immemorial. This means 
that Native American rights will always 
be superior to rights filed by producers. 
Second, water rights that support species 
listed under the Endangered Species Act 
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are also superior to producer rights. Finally, 
state water compacts, like the Colorado 
River Compact, authorize states with 
superior rights to make a call on water 
used by states with inferior rights. 

As if this tangled web of law were not 
enough, we are living through a period 
of persistent, serious drought throughout 
much of the West. Various proposals have 
been made to mitigate the impact of the 
drought by cutting back on the amount 
of water used by agriculture through 
land idling, water banking and water 
conservation through land treatment and 
technological measures. Efficient irrigation 
systems and water management practices 
can help maintain farm profitability in an 
era of increasingly limited and more costly 
water supplies.

All of these measures are voluntary for 
producers. As it is virtually impossible 
for a government to take a producer’s 
water right through eminent domain, no 
one can force a producer to idle land or 
relinquish water use to a bank. Producers 
avail themselves of these measures as 
necessary to sustain the financial viability 
of their operations. The water right is 
protected under state law and ensures that 
producers cannot be forced to use less 
water because of drought. 

Prior appropriation is an important legal 
doctrine providing critical support to 
producers’ relative freedom to grow 
America’s food and fiber. 
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Mike Mason, Weathermatic’s president  
and chief executive officer, started the Save 
Water | Give Life program in 2012 to facilitate 
water conservation and building wells for 
those without access to clean water. Prompt-
ed by the sudden death of his close friend and 
Regional Sales Manager Matt Piper, Mason 
committed himself and Weathermatic to the 
higher purpose of positively impacting lives of 
people across the globe. 

Because Weathermatic has provided 
water-saving irrigation solutions for 
decades, they were already acutely aware 
of the need to conserve precious water 
resources: the average half-acre commer-
cial property wastes over 380,000 gallons 
of water per year through overwatering. 
However, nearly 1 billion people world-
wide cannot access the 5 to 12 gallons of 
clean water per day they need for bathing, 
cooking and hygiene. The water they do 
get often brims with dangerous diseases 
and pollutants, so the water for which they 
travel up to 7 miles just makes them sick. 
Countless hours of labor and education are 
lost to fetching water and disease, and lack 

of water reinforces poverty, inadequate 

education, gender inequality and other 

socioeconomic obstacles. 

Mason and Weathermatic realized that 

the amount of water wasted by a single 

commercial property is enough to supply 

200 families in a developing country. 

Unable to simply ship the water to them, 

Mason started the Save Water | Give Life 

program to help build wells in these 

developing countries, where one well can 

provide water for 200 or more families for 

generations.

How It Works
Because earth’s water supply is limited and 

will be increasingly so as the population 

grows and per capita water use soars with 

development, Weathermatic begins by 

helping customers conserve water using 

the SmartLink Cloud-Connected Irrigation 

Control System. This system decreases 

water use by an average of 38 percent be-

cause it measures environmental variables 

and only waters when plants require it. 

The SmartLink connections permit cloud-

based control of the system, so real-time 

maintenance requires less labor and fuel. 

For each water-saving connection, Weath-

ermatic donates to Living Water Interna-

tional. LWI builds and repairs wells and 

provides hygiene education in developing 

countries across the world. 

What We’re Accomplishing
With many thousands of connections 

being made each year, Weathermatic plans 

on participating in many well drilling op-

portunities. In addition, they are donating 

a percentage of all sustainability services 

proceeds to Living Water International. As 

these proceeds and SmartLink connections 

increase, the hope is to build even more 

wells. In October of 2016, Weathermatic 

will take a team to Nicaragua; this includes 

a scholarship given to a student at Texas 

A&M University. On this trip, the company 

will partner with technical experts from 

LWI and community members to do the 

physical work of digging a new well. A 

hygiene team will also train community 

members on how to keep germs from 

spreading. Through these efforts, the hope 

is to provide clean water to thousands, 

knowing this clean water will bring with it 

health, education, economic growth and 

empowerment. 
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at Your Fingertips

The more your team knows, the better 
your bottom line. Enroll online today!

www.irrigation.org/store

REGISTER NOW! IA has partnered with  Cal Poly’s Irrigation Training  
& Research Center to offer  a series of online courses.

Irrigation Association  |  8280 Willow Oaks Corporate Drive, Suite 400
Fairfax, VA 22031-4507  |  703.536.7080  |  www.irrigation.org

If you would like to help conserve water 
and provide it for others, consider purchas-
ing a SmartLink connection or sustainabil-
ity service, joining one of Weathermatic’s 
mission trips, or donating to partner 
organizations.

Why Save Water and  
Give Life?
Why would a company invest so much 
time, money and advocacy in this cause? 
In part, Weathermatic wants to help 
people by providing the clean water they 
need. They also desire to help restore 
people and the environment through 
conservation and building wells. 

Mike Mason is president and chief  
executive officer of Weathermatic,  

a leading provider of water- 
conserving technology and  

services, with equipment installed 
in AT&T Cowboys Stadium,  

Texas A&M University and  
major financial institutions. 
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On the wholesale side of the industry, 
there can be many variables responsible 
for the making or breaking of success. In 
the distribution field, distributors can enjoy 
(and sometimes have to endure) being 
both the customer and the sales staff. 
From these different perspectives, it’s clear 
to see great product ideas fall flat and the 
sales of gimmicky throw-away items take 
off. I’ve seen polar opposite people build 
mutually beneficial business relationships 
and one-time trusted partners move apart 
without noticing until it’s too late. Some-
times corporate policies are the wedge, 
and other times it’s because the market 
just changes. Everyday business can often 
get in the way, too. Credit issues, pricing 
discrepancies, unrealistic demands — the 
cautionary list can go on but the single 
most influential factor that I’ve found to 
nurture or equally stifle success is consis-
tency.

The goal of consistency can be applied to 
just about everything, which is why it is so 
hard to attain as an endorsement. This is 
because consistency is not something that 
can be proven or lost in a single measur-
able instance. It is a pattern that has to 
be established over time. The longer the 
timeframe the more proven one can be-
come. It’s actually kind of surprising — that 
someone may not be the fastest or most 
qualified source for a needed solution, but 
if he or she is consistent about how and 
what is done, people will take comfort in 
the dedication and other less matured 
attributes may be overlooked. It’s the "hot 
and cold ... here today, gone tomorrow" 
people who will wonder for the rest of 
their days why they had to work so hard to 
maintain even an average level of success. 

Consistency creates accountability. 

Being consistent establishes a baseline 
expectation for customers or colleagues.  
It will build trust and a sense of family. 

Consistency establishes reputation. 

For someone to choose to do business 
with a company, they typically look at the 
track record. Asking for new or continued 
business is asking customers to trust put-
ting their livelihood in a company’s hands. 
Aim to have a reputation that speaks 
positively of the company. 

Consistency legitimizes. 

To achieve a desired change in someone’s 
behavior, “keep telling the story” until it 
becomes their own. It takes a constant 
predictable flow of information to achieve 
awareness and adoption of an idea. 

Switching gears during every interac-
tion with a customer leaves them always 
playing catch up and unable to get on the 
same page.

Consistency serves as a model. 

Customers and colleagues pay attention 
to what is done more so than what is said. 
If something is treated as unimportant or 
bothersome, employees will learn to do 
the same. Set the example. Much like the 
classic negotiation tactic, set the anchor 
point high so that whatever the goal be-
havior is becomes the result of a negotiat-
ed willingness to comply.

Contractor/Small Business Corner

Consistency Is the Key

By Anthony Catalano

Anthony Catalano has been with Atlantic 
Irrigation for 14 years, beginning as a 

driver at their first location. He is currently 
the regional business development man-

ager for the New York Metro Market. 



 Case Studies

Demonstrating Irrigation Water Management
Practices to Mid-South Farmers
By Chris Henry, PhD, PE, and L. Jason Krutz, PhD

Summary Statement
Southern regional water management 
programs have identified a number 
of technologies and management 
practices that have the potential to 
reduce the overdraft on the Mississippi 
Valley Alluvial and Sparta Aquifers.  In 
Arkansas, groundwater withdraws from 
the alluvial aquifers are only about 42 
percent sustainable and 54.6 percent 
sustainable from the Sparta/Memphis 
aquifer. In Mississippi, state regulators 
have responded with withdraw permits, 
voluntary metering requirements and 
changes in irrigation practices. 

Success in 2015 with on-farm furrow 
irrigation demonstrations in Mississippi 
and Arkansas have shown a 26 percent 
reduction in water use while maintaining 
profitability. Implementation of such 
practices on a large scale will improve 
water sustainability in the region. 

Without sustainable irrigation practices, 
yields could be 30 to 50 percent less 
in the future if water becomes limited 
in the region. Aquifer overdrafts in 
this region pose a real concern about 
the future of row crop production in 
the region. For example, in Arkansas 
3.8 million acres are expected to 
have limited or no water resources by 
2050, according to a recent study. For 
comparison, 3.8 million is also about the 
amount of acres on which soybeans are 
grown annually in Arkansas.

What Was Done
On-farm demonstrations were conducted 
using paired fields and a control field that 
was instrumented with a portable flow 
meter. The farmer cooperator managed 
and irrigated the field using normal 
irrigation practices. 

On a nearby field,  irrigation water 
management practices were deployed 
using computerized hole selection for 
lay flat (poly) pipe, a portable flow meter, 
a surge valve, soil moisture sensors and 
either data loggers or AgSense Aquatracs. 
In Arkansas, atmometers were also used. 
Agents and producers followed extension 
recommendations for termination. Cost 
of water was determined for the irrigation 
pumps at each demonstration. Yields were 
determined from yield monitors or scale 
tickets. 

Results
For the 20 site areas, no significant 
difference in yields (69 bushels per acre) 
between control fields and IWM fields 
were found. For water use, fields with IWM 
demonstrations used 26 percent less water 
than the control fields. Eighty-five percent 
of irrigators applied more water on the 
control fields than the fields where IWM 
was used. Sensors were placed at three 
to four depths from 6 – 30 inches, and 
irrigation sets varied between 8 to 60 acres. 
The results demonstrate that one sensor 
location in a production scale furrow 
irrigation field is sufficient to maintain 
soybean yields. 

We also evaluated the irrigation pumping 
plants for improvements in irrigation 
efficiency. On average we found that 

$511.66 in savings per pump could be 
realized by making changes. The range of 
savings from changing the operation was 
$35 to $1,518. Most of the changes were 
simply how the pumps were operated, 
such as engine speed. 

As an example, one tested pump shows 
an annual savings potential of $1,518 
if engine speed is slowed to 150 rpm. 
Another demonstration with three electric 
pumps in a network showed that not using 
one of pumps could have saved $1,008 
annually and still met crop water demand. 
In both cases, by making these changes 
the irrigation efficiency would have been 
improved due to longer soaking times. 

In essence, this work provides key baseline 
data for farmers in the Southern region 
about how to implement IWM practices. 
Through these demonstrations, agents 
and farmers learn how to implement IWM 
practices. 

Collaborators: Ron Levy and Stacia Davis, 
Louisiana State University, Joe Henggeler, 
University of Missouri, and Larry Falconer, 
Mississippi State University

Funding Sources: United Soybean Board, 
Mid-south Soybean Board, Arkansas Soybean 
Promotion Board, and Mississippi Soybean 
Promotion Board

Christopher Henry, PhD, PE, is the assistant 
professor and water management engi-

neer of the Rice Research and Extension 
Center at the University of Arkansas.

L. Jason Krutz, PhD, is a research/ 
extension irrigation specialist with  

Mississippi State University.   
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Dec. 5 – 9
Las Vegas, Nevada

What Not to  
Miss at the 2016  
Irrigation Show &  
Education Conference
You’ll have a full plate with education sessions, making business connections and learn-
ing new technologies, but don’t forget to check out these can’t-miss events during the 
2016 Irrigation Show and Education Conference, Dec. 5 – 9, in Las Vegas, Nevada. This year 
IA is co-locating with the National Ground Water Association, giving you and 9,000 other 
attendees the opportunity to visit over 600 exhibitors.

Tuesday, Dec. 6

Contractor Common Interest Group Tour  NEW!

The Contractor Common Interest Group welcomes you to join in a site overview tour  
of the Springs Preserve in Las Vegas with stops at the following:

• Origen Museum galleries
• Desert Living Center’s green buildings 
• Springs Preserve’s lush gardens
• Native wildlife habitats on the trails

A staff member from Southern Nevada Water Authority will participate in the tour to 
discuss the role of the landscape industry in transforming our community landscapes.  
The bus will depart promptly at 8:00 a.m. from the Las Vegas Convention Center. Boxed 
lunch will be provided. To register for the tour, please email education@irrigation.org.

Opening Night Party 

Kick off the 2016 Irrigation Show with an evening of catching up with your colleagues 
while enjoying good food and drinks. Join the IA from 5:30 p.m. to 7:00 p.m. at the West-
gate Las Vegas Resort and Casino to meet up with your industry partners or to unwind 
after a full day of educational offerings. The opening night party is open to all IA exhibi-
tors and attendees with a full registration and NGWA attendees.
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Wednesday, Dec. 7

Thirsty Land Film Screening  NEW!

Join award-winning filmmaker Conrad Weaver for a special screening of his newest full-length 
documentary, Thirsty Land, from 5:00 p.m. to 6:30 p.m. Thirsty Land is the story about extreme 
drought, agriculture and the water crisis in the Western United States and how these challenges 
impact farmers, communities and the environment. The depleted water resources in the 
American Southwest are one of the most urgent challenges of the 21st century facing agriculture 
and growing urban communities. The drought on this region has local, national and global 
impacts for not only the present, but also for future generations. Screening is open to all IA and 
NGWA attendees and exhibitors. 

Thursday, Dec. 8

Women in Irrigation Breakfast

Come join like-minded businesswomen from 8:00 a.m. to 9:00 a.m. to exchange ideas, make con-
nections and grow your irrigation business, as well as individually. This is the third year for this 
unique event. The breakfast is open to all IA women attendees and exhibitors.

Young Professionals Breakfast  NEW!

Are you 40 years old or younger? Join your fellow young professionals from 8:00 a.m. to 9:00 a.m. 
for a cup of coffee and breakfast, while learning how you can succeed in the irrigation industry 
from those who have walked in your shoes. The future of the industry is in your hands! 

Pitcher’s Mound  NEW!

Modeled after ABC’s popular TV show “Shark Tank,” IA’s Pitcher’s Mound is meant to be an avenue 
to help inventors, entrepreneurs and business people in the irrigation arena bring new products 
to market. Entrepreneurs can apply for one of just six seats available during this session, held 
from 1:00 p.m. to 3:00 p.m.

Contact Shannon Pluta, office coordinator (shannonpluta@irrigation.org; 703.536.7080), if you’re 
interested in more information about the Pitcher’s Mound.

Closing Night Party

Get pumped up for next year’s show in Orlando, Florida, at the IA Boardwalk Bash closing night 
party. Put an exclamation point on the 2016 festivities by diving into an assortment of Orlando-
style carnival games. No one will leave hungry as there will be plenty of food and drinks to enjoy. 
The closing night party is open to all IA exhibitors and attendees with a full registration.

Friday, Dec. 9

Drought Summit

This year’s summit, held from 8:30 a.m. to 1:00 p.m., will first focus on technologies for a sustain-
able future, looking at both irrigation and aquifer storage and recovery. After discussing these 
technologies as solutions to long-term water management plans, the summit will culminate 
with five perspectives from different states on how each has dealt with drought and ensuring 
sustainable water supplies. The summit is open to all IA and NGWA attendees and exhibitors.

Co-locating with:

ARCSA
American Rainwater Catchment 

Systems Association
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“I really enjoy 

seeing the leading-

edge products 

and where the 

irrigation industry 

is heading.”
Michael Garner,  

Oakland Irrigation
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Subject to change. Visit www.irrigationshow.org for more details. 

Sunday, Dec. 4
4:00 p.m. – 6:00 p.m.  Registration Open – Education Classes and Exhibitors Only

Monday, Dec. 5
7:00 a.m. – 6:00 p.m.  Registration Open – Education Classes and Exhibitors Only 
8:00 a.m. – 5:00 p.m.  Education Classes
8:00 a.m. – 5:30 p.m.  ARCSA Annual Conference 

Tuesday, Dec. 6
7:00 a.m. – 6:00 p.m.  Registration Open 
8:00 a.m. – 5:00 p.m.  Education Classes
8:00 a.m. – 6:00 p.m.  Exhibitor Move-In
8:00 a.m. – 5:00 p.m.  ARCSA Annual Conference 
10:30 a.m. – 5:10 p.m.  IA Technical Program – Agriculture
1:00 p.m. – 2:00 p.m.  Irrigation Seminar – Landscape
1:00 p.m. – 6:00 p.m.  IA Certification Exams
2:10 p.m. – 5:00 p.m.  IA Technical Program – Landscape
5:30 p.m. – 7:00 p.m.  Opening Night Party
6:00 p.m. – 8:00 p.m.  Math Refresher Seminar – FREE!
 

Wednesday, Dec. 7
7:00 a.m. – 6:00 p.m.  Registration Open 
8:00 a.m. – 12:00 p.m.  IA Certification Exams 
8:00 a.m. – 5:00 p.m.  Education Classes
9:30 a.m. – 10:45 p.m.  Joint IA and NGWA Keynote Address
11:00 a.m. – 5:00 p.m.  EXHIBITS OPEN 
11:00 a.m. – 3:00 p.m.  IA Technical Program – Landscape
11:00 a.m. – 5:20 p.m.  IA Technical Program – Agriculture
1:00 p.m. – 6:00 p.m.  IA Certification Exams 
3:15 p.m. – 5:15 p.m.  Irrigation Seminar – Landscape

Thursday, Dec. 8
7:00 a.m. – 6:00 p.m.  Registration Open
9:30 a.m. – 10:45 a.m.  IA General Session
11:00 a.m. – 5:00 p.m.  EXHIBITS OPEN 
1:00 p.m. – 3:10 p.m.  Irrigation Seminars – Landscape
1:00 p.m. – 6:00 p.m.  IA Certification Exams 
5:30 p.m. – 7:30 p.m.  Closing Night Party 

Friday, Dec. 9 
7:00 a.m. – 12:00 p.m.  Registration Open 
8:00 a.m. – 12:00 p.m.  Education Classes
8:00 a.m. – 1:00 p.m.  IA Certification Exams 
8:30 a.m. – 1:00 p.m. Drought Summit 
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Get What You Need.
Our stores feature an an open floor plan, stocked 
shelves and experts on staff. You’ll be sure to 
quickly get what you came for. 

Stop by today and see what Ewing is all about.

EwingIrrigation.com/locations



RESIDENTIAL & COMMERCIAL IRRIGATION | Built ont  Innovation®

Learn more. Visit hunterindustries.com

HONORING THE PAST. INNOVATING FOR THE FUTURE. 

We are proud of 35 years of success and thank our customers and partners for their on-going 

support. We will continue to build on our legacy of innovation with exciting new product  

introductions as we grow the company conscientiously and remain true to our corporate values.

2016   Senninger Irrigation and  

Hunter have been strategic partners 

since 2004. This year, Senninger,  

a manufacturer of agricultural  

irrigation products, joined Hunter’s 

family of companies.

35 SOLID YEARS.  

A MILESTONE IN OUR  

HISTORY OF SUCCESS.

YEARS

1981   Hunter Industries was founded 

by irrigation industry pioneer Edwin J. 

Hunter. Ed developed the Series 75 rotor, 

Hunter's first rotary gear-driven sprinkler 

that later became the PGP. Ed's legacy 

and spirit of innovation laid the  

foundation for the continued growth  

of the Hunter family of companies.

2008   Custom Manufacturing  

offers individualized, quality-focused  

manufacturing solutions for various  

industries, ensuring that customers  

always get exactly what they’re  

looking for.

2009   FX Luminaire reveals an  

integrated line of LED fixtures and  

controls with zoning, dimming, and 

color capabilities. 

2016   Holm's line of innovative 

fixtures emerges in the commercial and 

architectural markets.


