2013	
  Annual	
  Report	
  
Agricultural	
  Water	
  Conservation	
  
Demonstration	
  Initiative	
  
February	
  16,	
  2013	
  –	
  February	
  15,	
  2014

submitted	
  to	
  the	
  Texas	
  Water	
  Development	
  Board
by	
  Harlingen	
  Irrigation	
  District,	
  Cameron	
  County	
  No.	
  1

Water-‐saving	
  surge	
  valves
ready	
  for	
  distribution	
  through	
  
the	
  Surge	
  Valve	
  Cooperative

photos	
  and	
  graphics	
  by	
  WaterPR

August 14, 2014
Cameron Turner
Team Lead, Agricultural Water Conservation Programs
Texas Water Development Board
1700 N. Congress Ave.
Austin, TX 78711
Re: TWDB Contract #2005-358-013
Dear Cameron:
The Harlingen Irrigation District, Cameron County No. 1, is pleased to submit the final Annual Report
of activities and achievements associated with our Agricultural Water Conservation Demonstration
Initiative grant for the period February 16, 2013 – February 15, 2014.
This report addresses comments by Texas Water Development Board staff on the draft of June 2, 2014.
Included with this report is a compact disc containing high-resolution, ready to print files of all
education and outreach materials produced during the 2013 report period.
In FY 2013, the District and our ADI project partners have moved the Texas Project for Ag Water
Efficiency into implementation mode. Previous years of the project focused on the critical groundwork:
(1) research to identify potential strategies and techniques for enhancing ag water efficiency in the
Lower Rio Grande Valley, and (2) in-field, practical demonstrations of techniques that showed the
most promise to meet our specific regional conditions.
In last year’s annual report, we highlighted Texas AWE’s new focus on outreach and education—getting
the word out to producers as well as other groups similarly focused on water issues in the Valley. Since
then, we have achieved some notable successes in teaming up with new partners to leverage resources
and put into practice— on-farm and in-district—proven water efficiencies.
We have continued to crunch the numbers and discerned new data showing the positive economic
impacts of water efficiency measures. Ultimately, the research, demonstrations, and economic analyses
clearly show it makes both dollars and sense for the ag community to adopt conservation strategies.
As dry conditions continue, the results from Texas AWE become more valuable and vital.
Very best regards,

Tom McLemore
Project Manager
Harlingen Irrigation District
301 E. Pierce Ave.
Harlingen, TX 78550

Foreword: A Message from the General Manager
The Texas Project for Ag Water Efficiency has earned significant attention for the excellent tools we’ve
developed for districts and producers. This project is now recognized as playing an important leadership
role in the Lone Star State’s critical efforts to assist agriculture with efficient practices in water
conservation.
Texas AWE has an excellent facility at its Rio Grande Center and, as this 2013 Annual Report
documents, an outstanding track record in demonstrating and providing training in workable solutions
for agricultural water conservation.
One of the challenges to implementing water-conservation concepts and utilizing water-efficient tools
has been the traditional low cost of water, which often does not justify the expense of the changes in
operation required. However, prolonged drought is making an impression on producers as well as state
leadership. Simultaneously, predictions of overwhelming population growth in Texas, coupled with
water shortages, force water managers to be more progressive and accepting of water use efficiency
measures.
Ag water efficiency is critical, not only for the Rio Grande Valley, but also for Texas as a whole. As we
tell the good news of Texas AWE accomplishments in its final year of funding, we must also emphasize
to policy makers the real necessity of finding a sustainable mechanism for converting the status quo to
new and better ways of adding water to one of our state’s most valuable economic engines.
Sincerely,

Wayne Halbert
General Manager
Harlingen Irrigation District
301 E. Pierce Ave.
Harlingen, TX 78550
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TEXAS AWE 2013: OVERVIEW & OBSERVATIONS
In 2013, the extreme and exceptional drought that had gripped the Lower Rio Grande Valley for
the previous two years was finally abated somewhat by autumn rains, validating once again the
time-honored saying that Texas weather – particularly in the arid western and southern regions of
the state – is best characterized as “prolonged drought interrupted by periodic flooding events.”
The National Weather Service Station in Brownsville summarized 2013 in the Lower Rio
Grande Valley (LRGV) as “The Year of Increasing Drought Relief,” with “worsening drought
early, welcome rain and cooler temperatures late.” Nevertheless, despite the region’s “water
emergency [being] averted by autumn rains . . . local crises continued.” (Annual Weather
Capsule for 2013 for the Rio Grande Valley, accessible at
www.srh.noaa.gov/bro/?n=2013event_annualsummary)
For agricultural producers in the Valley, “the 2013 crop year will be remembered for water
shortages and restrictions,” reported Texas A&M specialists working with the Texas Project for
Ag Water Efficiency. And they don’t expect much – if any – improvement in the future.
“The availability of water to fulfill urban and agricultural needs in the LRGV will
continue to be issues in the foreseeable future. Irrigation conservation and
efficient use of available water supplies will likely become more and more
important, even after drought conditions are alleviated.”
(FARM Assistance Focus 2013-4, Dec. 2013)
Because of growing demands in Mexico, where upstream reservoirs are holding back inflows
into the Rio Grande, and from non-agricultural uses in the Valley, more efficient delivery of
agricultural water to farms and more precise application on crops continues to be imperative.
Now, thanks to nine years of funding from the Texas Water Development Board, intensive
research by Texas A&M partners, and significant cooperation from area growers, the Texas
Project for Ag Water Efficiency can point with certainty to some simple, easy, and economical
tools and strategies for achieving these two imperatives.
FROM DEMONSTRATIONS TO IMPLEMENTATION
In 2013 — the penultimate year of funding for this Agricultural Water Conservation
Demonstration Initiative — the Texas Project for Ag Water Efficiency took decisive actions to
promote more efficient delivery of agricultural water to farms and more precise application on
crops. This was a transitional year, building on previous accomplishments from demonstrations

and economic analysis and making significant achievements in transferring to the field findings
from previous research. These achievements came from the concerted actions of the entire Texas
AWE team to (1) disseminate facts about and processes for water-efficient irrigation, (2)
leverage resources, and (3) build partnerships to establish agricultural water conservation habits
and technologies throughout the Lower Rio Grande Valley.
Among the 2013 highlights:














Texas AWE demonstrations of on-farm irrigation efficiencies conclusively show that tens
of thousands of acre-feet of agricultural water in the Lower Rio Grande Valley could be
saved with easy modifications to traditional flood and furrow flood techniques. For
example, converting all 28,000 acres of citrus groves in the Lower Valley from traditional
large pan flood irrigation to narrow border flood would conserve some 37,000 acre-feet
of water annually.
Updated and expanded economic analyses of surge irrigation in row crops and narrow
border flood in citrus confirm these practices to be not only water-efficient, but also
economically sound for producers.
New demonstrations at Texas A&M–Kingsville Citrus Center show that narrow border
flood techniques can be enhanced to further reduce water consumption in citrus irrigation
and maintain crop yield even under significant drought conditions.
Texas AWE activities are successfully leveraged to draw down federal funding totaling
$388,000 for activities focused on expanding water-efficient irrigation in the Lower
Valley. One example: the Surge Valve Cooperative, which is providing surge valves to
growers at a deeply discounted price along with training in their use.
The Rio Grande Center for Ag Water Efficiency sets a new record for meter-calibration
and other related services, including surge valve workshops and flow meter training,
while interest grows in its unique capabilities to develop open channel control
mechanisms and test and evaluate meters in a real time environment.
Also at the Center, a new weather station is installed, expanding the on-line South Texas
Weather Network sponsored by the local Texas A&M AgriLife Research Center with the
aim of providing growers with information to help determine evapotranspiration rates for
their crops.
Harlingen Irrigation District’s achievements with Texas AWE are honored with a Blue
Legacy Award for Agriculture by the Water Conservation Advisory Council, which cites
the District’s leadership in conservation outreach and exemplary use of cutting edge
technologies in water conservation.

After a decade of work, Texas AWE has amassed incontrovertible data on the best means of
conserving ag water in the Lower Valley. The vision of what is achievable in terms of
agricultural water conservation in the Lower Rio Grande Valley has crystallized:




using new, low-cost technology, surface water irrigation districts can achieve significant
improvements in water management and substantially reduce water conveyance losses;
making simple modifications to decades-old field and furrow flood irrigation, ag
producers can accurately target water delivery to crops and achieve high yields even in
drought conditions.

In 2013, Texas AWE developed important partnerships and leveraged resources to promote
broad based implementation of these water efficient practices, trained a cadre of experienced
cooperators increasingly eager to share their stories, and generated interest among districts in the
benefits of metering. An ongoing campaign to promote water-efficient irrigation practices in the
Lower Rio Grande Valley is positioned for success.
2014 & BEYOND: OPPORTUNITIES FOR SUCCESS
Throughout 2014, Texas AWE will continue on this campaign trail, promoting ag water
efficiency and supporting projects that implement water-saving techniques in agriculture. One
important task for this ultimate year of funding is packaging into easily accessible formats all the
information accumulated and analyzed. The goal is to continue to inspire water conservation
efforts beyond the life of the project.
The Texas AWE website is configured as an on-line one-stop resource for districts and growers
on the specific, concrete steps for implementing the strategies identified. The initial video
collection developed in 2012 will be augmented with new additions focused on surge and narrow
border flood as two of the most effective and economical ways to conserve water in the Lower
Rio Grande Valley. All data and publications by project partners also will be assembled into a
concise “go-to” primer of efficient water use and water delivery tools in surface water irrigation
systems.
Without additional funding, however, Texas AWE cannot continue to actively support new water
conservation efforts now developing as a result of the project’s success in building partnerships
and leveraging resources. One critical example: the surge subsidies provided by the Surge Valve
Coop are funded through 2015, but not the outreach, training, and data collection support
provided by Texas AWE. The opportunity to put surge valves in the hands of properly trained
growers so that they can instantly and significantly reduce their water use should not be lost.
New opportunities also are arising for training and technical assistance at the Rio Grande Center
for Ag Water Efficiency. The Center witnessed considerable action in 2013: surge valve
workshops for participants in the SVC, flow meter training for the Texas Commission on
Environmental Quality, meter calibration for several irrigation districts in the Valley, and
requests from district managers and water meter companies for help in providing training on

meters and in developing new meters. News about the unique capabilities of the Center has
spread.
As detailed in succeeding sections of this report, the proven potential for water conservation in
the Lower Rio Grande Valley is huge. Achieving that potential, however, requires ongoing
outreach, training, education, and partnership building. Dry conditions are predicted to continue;
Texas AWE is ready.

Section 1: Executive Summary
In 2013, the Texas Project for Ag Water Efficiency took decisive actions to realize the dual
imperatives of more efficient delivery of agricultural water to farms and more precise application
of irrigation water on crops.
In the penultimate year of funding for this Agricultural Water Conservation Demonstration
Initiative, Texas AWE made significant achievements in transferring its previous demonstrations
and technical analyses to the field. These achievements came from the concerted actions of the
entire Texas AWE team to (1) disseminate facts about and processes for water-efficient
irrigation, (2) leverage resources, and (3) build partnerships to establish agricultural water
conservation habits and technologies throughout the Lower Rio Grande Valley.
Highlights include:


Texas AWE demonstrations of on-farm irrigation efficiencies show that tens of thousands
of acre-feet of water could be saved with easy modifications to traditional flood and
furrow flood techniques. Some 37,000 acre-feet of water could be saved annually if all
28,000 acres of citrus groves in the Lower Valley were converted from traditional large
pan flood irrigation to narrow border flood.



Updated and expanded economic analyses of surge irrigation in row crops and narrow
border flood in citrus confirm these practices to be not only water-efficient but also
economically sound for producers, generating high-quality yields and, thus, higher net
cash farm income.



New demonstrations at Texas A&M–Kingsville Citrus Center show that narrow border
flood techniques can be enhanced to further reduce water consumption in citrus irrigation
and maintain crop yield even under significant drought conditions.



Texas AWE activities are successfully leveraged to draw down federal funds totaling
$388,000 for activities focused on expanding water-efficient irrigation in the Lower
Valley. Texas A&M AgriLife Research and Extension Center at Weslaco receives a
$233,000 Conservation Innovation Grant to develop guidelines for managing irrigation
under drought conditions and computer programs for linking weather stations with
irrigation scheduling. Additionally, the Rio Grande Regional Water Authority is awarded
a $155,000 U.S. Bureau of Reclamation WaterSMART grant to heavily subsidize the cost
of surge valves and controllers for producers growing row crops in the Lower Rio Grande
Valley.



The Rio Grande Center for Ag Water Efficiency sets a new record for meter-calibration
and related services. Also at the Center, a new weather station is installed, expanding the
on-line South Texas Weather Network sponsored by the Texas A&M AgriLife Research
Center District 12 Office with the aim of providing growers with information to help
determine evapotranspiration rates for their crops.



Harlingen Irrigation District’s achievements with Texas AWE are honored with a Blue
Legacy Award for Agriculture by the Water Conservation Advisory Council, which cites
the District’s leadership in conservation outreach and exemplary use of cutting edge
technologies in water conservation.

Details follow.

2013 WATER SAVINGS: PROVING THE POTENTIAL IN-DISTRICT & ON-FARM
In 2013, the Harlingen Irrigation District pumped a total of 48,667 acre-feet (AF) of agricultural
water and delivered it to 78,084 surface acres of cropland. This equates to an average of 0.55 AF
of water pumped per surface acre irrigated, with a 10-15 percent loss to the system. This very
low loss ratio is due in large part to the efficiencies provided by the telemetry and canal
automation improvements undertaken by the District over the course of the ADI project. Besides
these continued efficiencies in moving water from the river to the farm, the improvements also
have reduced the expenses and staff-hours required to manage the canal system.
HID also made improvements to its water-accounting processes in 2013 using geographic
information system (GIS) technology, as discussed below.
Meanwhile, on-farm demonstrations continued to verify that easy modifications to traditional
irrigation techniques in the Lower Rio Grande Valley could save tens of thousands of acre-feet
of water per year if adopted region-wide.
Chief among these are: (1) surge irrigation for cotton, corn, sugarcane, and other row crops. and
(2) narrow border flood for citrus and other grove crops.
Surge Irrigation
In 2013, Texas AWE researchers managed a 31-acre surge demonstration site planted in sugar
cane. The site was irrigated four times, using an average of 0.2 AF per irrigation, for a total
volume of 30 AF of water applied. If traditional furrow flood irrigation instead had been applied
to the same site with the same crop under comparable weather conditions, the amount of water

used would have totaled 68.82 AF, 56 percent more water than with surge. (See Exhibit 1.1
below.) Such efficiency means that considerable water savings are achievable even with only a
modest increase in the use of surge valves in the Lower Rio Grande Valley.
Texas AWE has discontinued the surge demonstration site for 2014. However, data are being
collected on water savings being realized by growers participating in the Surge Valve
Cooperative (described more fully below). So far, the Coop has distributed 28 surge valves, each
of which is capable of irrigating 50 acres at a time. Based on average irrigation amounts for
furrow flood irrigation in the Harlingen Irrigation District, compared to actual irrigation amounts
on the surge demonstration site, each valve will potentially save 17.75 AF of water per irrigation.
The 28 valves now in operation are projected to save a total of almost 497 AF per irrigation.

Exhibit 1.1: Water Savings from Modifying Traditional Furrow Flood Irrigation with Surge
Irrigation Method

Water Applied
Per Irrigation
Total
(inches)
(inches)

Acres
Irrigated

Number of
Irrigations

Traditional Furrow
Flood

31

4

6.66

825.84

68.82

-

Surge Irrigation

31

4

2.40

360.00

30.00

38.82

Total
(AF)

Total Savings
(AF)

Narrow Border Flood
In 2013, Texas AWE managed a number of citrus demonstration sites, comparing traditional
large-pan flood to the more efficient narrow border flood, dual-line drip, and micro-jet spray.
Combined, the alternatives techniques saved some 170 AF of water over traditional flood. As
shown in Exhibit 1.2, the biggest savings came from narrow border flood, demonstrated to use
16 inches less water per growing season than traditional flood.
The citrus industry in the Lower Rio Grande Valley encompasses 28,000 acres. Applying narrow
border flood to the entire 28,000 acres under citrus production in the region would save more
than 37,000 acre-feet of water per year. Although Texas AWE will continue to maintain four
citrus demonstration sites through the end of the project, the data clearly show it’s time to move
past demonstrations into implementation.

Exhibit 1.2: Water Savings from Modifying Traditional Flood Irrigation with Efficient Alternatives
Irrigation Method
(with Total Acreage of
Demonstration Sites)

Water Applied
(average
inches/ac)

Demonstrated Water Savings
Total
Inches/Acre
AF/Acre
(AF)

Potential Savings
Valleywide (AF)

Traditional Flood
(105 ac)

48.0

-

-

-

-

Narrow Border Flood
(108 ac)

32.0

16

1.33

143.6

37,240

Dual-Line Drip
(16.6 ac)

41.0

7

0.58

9.6

16,240

Micro-jet Sprinkler
35.0
13
1.08
16.7
30,240
Spray (15.5 ac)
All data from 2013 harvest season.
Water Savings = (inches applied with Traditional Flood) – (inches applied in alternate methods).
Acre-Feet/Acre = inches/acre ÷ 12.

ALTERNATE IRRIGATION MANAGEMENT STRATEGIES: ECONOMICS & EFFICIENCIES
In 2013, Texas A&M agricultural economist and Texas AWE team member Mac Young
reviewed eight years of Texas AWE data on surge and narrow border flood irrigation. While
previous studies had unequivocally demonstrated that these techniques use substantially less
water than flood irrigation, the new analyses confirmed that they also maintain the quantity of
yields in field crops and citrus and improve yield quality in citrus, meaning higher net cash farm
income (NCFI) for producers.
The analyses show that these easy adaptations to furrow/flood irrigation methods can result in
significant financial gains, especially under conditions of high water prices. NCFI increased 56
percent with surge irrigation in cotton and 68 percent with border flood in citrus. Following are
summaries of the evaluations; the full texts of the analyses are presented in Appendix A of this
report.


“Average cash costs were lower for surge under current in-district and out-of-district
purchased water pricing scenarios. Using average net cash farm income (NCFI) as a
criterion, surge is more profitable than furrow.” Water Savings and Higher Profit
Margins Possible in Cotton and Other Field Crops in the Lower Rio Grande Valley,
FARM Assistance Focus 2013-4, Dec. 2013.



For sugar cane, “the additional cost of a surge valve is covered by the water cost savings
from using less water . . . [the] NCFI advantage under surge over furrow improves
significantly as the price for irrigation water increases.” Furrow vs. Surge Irrigation in

Sugar Cane under Restricted Water Availability in the Lower Rio Grande Valley, FARM
Assistance Focus 2013-1, May 2013.


“Border flood’s advantage over conventional flood is largely reflective of higher average
annual yields (21.2 tons/acre for border flood and 18.9 tons/acre for flood) and higher
average fresh pack-out.” Increased Water Use Efficiency and Profitability in Citrus
Production Possible in the Lower Rio Grande Valley, FARM Assistance Focus 2013-5,
Dec. 2013.

Surge in Sugarcane & Cotton Ups Profits, Farm Income
In FARM Assistance Focus 2013-4, Young evaluated data on the amount and cost of water used
plus expenses for labor and equipment required for furrow and surge in irrigated cotton, using
actual 2013 water pricing scenarios in the Lower Rio Grande Valley.



“in-district” pricing (meaning the grower owns the water rights) at $18 per acre-foot
(AF), or $1.50 per acre-inch; and
“out-of-district” pricing (where water is purchased from another district or grower
owning the water rights) at $37/AF with 15 percent water loss and a $18/AF pumping
charge, or $5.40 per acre-inch.

As shown in Exhibit 1.3 following, the analysis found that despite a $2,000 price tag for a surge
valve, under both scenarios, “the additional cost of a surge valve is covered by the water cost
savings from using less water.” Furthermore, “the NCFI advantage of surge over furrow
improves significantly as the price for irrigation water increases,” a situation becoming
increasingly more common due to drought and reduced inflows into the Rio Grande. Under this
scenario, surge irrigation produces a 10-year average cash flow of $363 per acre, 56 percent
higher than furrow.
An earlier analysis of surge in sugar cane (FARM Assistance Focus 2013-1) also found
economic incentives for using surge in sugar cane, even with a lower in-district water price of
$1.32 per acre-inch. Ten-year average financial indicators showed surge with a three percent
NCFI advantage, even with the lower in-district price of water. With out-of-district prices, the
advantage increased to almost 19 percent.

Border Flood in Citrus Improves Pack-Out, Raises NCFI
Adapting traditional flood irrigation in citrus to “narrow border flood” (NBF) substantially
improves pack-out percentages and yields and thus net cash farm income, according to Young’s
analysis of data collected for Texas AWE by Dr. Shad Nelson and Dr. Juan Enciso over eight
growing seasons for Ruby Red grapefruit production (FARM Assistance Focus 2013-5).
In narrow border flood, raised berms channel water faster down rows and underneath the tree
canopy. Because NBF irrigation applies water at a faster rate, it more adequately targets the root
zone of the trees and retains fertilizer within that target zone. The result is higher yields of better
quality, substantially enhancing net cash farm income (NCFI). Narrow border flood uses onethird less water than traditional large-pan flood irrigation and requires minimal investment in
equipment.
As indicated in Exhibit 1.4 following, the data conclusively show that NBF irrigation produces
the highest net cash farm income for citrus growers in the Lower Rio Grande Valley. Young’s
analysis puts the projected 10-year average annual NCFI for border flood at $1,360/acre, almost
68 percent higher than the projected NCFI for flood irrigation.

With narrow border flood, net cash farm income is higher than drip, by more than 27 percent,
and higher than micro-jet, by more than 5 percent.
According to Young’s analysis, narrow border flood’s cash advantage over flood comes from its
higher yields and fresh pack-out ratios; its advantage over drip and micro-jet are due to lower
equipment costs.
The three economic analyses are provided in Appendix A to this report. The reports reflect
results of the economic analyses completed by FARM Assistance specialists in 2013 for four
AWE cooperators involving three whole-farm and 13 demonstration sites. Those specific results
are presented in Section 5 of this report.

Citrus Center Refines Proven Strategies to Achieve Further Water Savings
Building on demonstrated successes in citrus irrigation, Dr. Shad Nelson and the Citrus Center
focused in 2013 on establishing new field sites to demonstrate strategies and technologies for
further reducing water use while maintaining fruit yield, quality, and shape under drought and
other water stress conditions.

Impressive results already are evident with “partial root-zone drying” (PRD). In partial root-zone
drying, irrigation occurs one week on one side of selected trees and on the other side the
following week. Alternating irrigations so that only one half of the tree is irrigated at a time
creates conditions of water stress. The roots sense these conditions, causing the tree to respond
with increased stomatal closure, thus reducing transpiration. First-year data from the new PRD
site show up to 40 percent water savings compared to conventional dual-line drip and micro-jet
sprinkler spray irrigation system configurations used in citrus grove practices without
compromising fruit yield and quality.
The Center also set up a new site that will be used to demonstrate variations on narrow border
flood irrigation, including “trench furrow flood” (TFF). This practices entails cutting a trench on
each side of the tree along the outer drip line of the tree in order to even more precisely direct the
irrigation. Water runs down the length of the trench to the end of the row until the trench is full
of water and then percolates into the soil from the trench.
Groves of mature trees accustomed to being flood irrigated may be more readily adaptable to
trench furrow flood. In mature groves, changing from traditional flood to narrow border flood
irrigation can be stressful on tree roots that reside near the drip line of the outer tree canopy.
As the field site is fully established in 2014, a variety of irrigation options will be evaluated,
including a partial root-zone drying scenario in which irrigations are alternated between the
trench on one side of the tree and the trench on the other.
Full details on these and other Citrus Center projects are provided in Section 4 of this report.

LEVERAGING RESOURCES TO IMPLEMENT NEW IRRIGATION EFFICIENCY PROJECTS
In FY 2013, Texas AWE moved beyond demonstrations and analyses toward implementation by
leveraging its resources to support other regional projects focused on agricultural water
conservation. Texas AWE activities have helped attract federal funding for two major projects
aimed at implementing results of demonstration studies:


The U.S. Department of Agriculture–Natural Resources Conservation Service awarded a
$232,552 grant for “Developing Irrigation Management Strategies Under Drought
Conditions in Texas.” The project is led by Texas AWE partners Dr. Juan Enciso with the
Texas A&M AgriLife Research and Extension Center in Weslaco and Dr. Shad Nelson
with Texas A&M University–Kingsville Citrus Center and has been designed to continue
Texas AWE core activities related to irrigation scheduling and management.

The project is focused on enhancing mechanisms to guide producers in scheduling
irrigations at optimum times and in precise volumes, i.e., when the plants need water and
in the amount of water needed. The grant will be used to develop guidelines for managing
irrigation under drought conditions and computer programs for linking weather stations
with irrigation scheduling.


The U.S. Bureau of Reclamation awarded a $155,000 WaterSMART grant to the Rio
Grande Regional Water Authority (RGRWA) for the Surge Valve Cooperative (SVC), a
regional agricultural water conservation effort receiving major support from Texas AWE
and its partners. The project is a direct result of Dr. Juan Enciso’s research for Texas
AWE on the substantial water savings that can be achieved by using surge valves in
furrow irrigation.
SVC is focused on putting surge valves in Valley fields by significantly subsidizing the
cost. Participating growers pay only $300 for a valve and controller; in return, they must
participate in a half-day training workshop and document their water use with the valves.
The information they provide will expand considerably the database on surge valve
efficiencies in the Valley collected through the Texas AWE demonstration studies.

These projects are described in greater detail in Section 2 of this report.

SERVICE & OPERATIONAL ENHANCEMENTS AT THE RIO GRANDE CENTER & HID
Enhancements to the in-district component of Texas AWE also continued throughout 2013 with
expanded services at the Rio Grande Center for Ag Water Efficiency and within the Harlingen
Irrigation District.
The Rio Grande Center saw significant increases in the number and kinds of activities.


The Center hosted a series of workshops for producers in surge irrigation, in support of
the Surge Valve Cooperative. In 2013, participants at Center workshops included
personnel from other districts and governmental agencies, such as the Rio Grande
Watermaster, Texas Water Development Board, U.S. Bureau of Reclamation, U.S.
Department of Agriculture, and Texas State Soil and Water Conservation Board.



Texas AWE calibrated some 50 meters for three other irrigation districts in the region,
installed and repaired meters for two additional districts, repaired meters for two growers,

and verified open channel meters in an irrigation district and even one municipal water
district.


The Center provided space for the latest weather station in the online South Texas
Weather Network sponsored by Texas A&M AgriLife Research Center District 12.
Network data – available at http://southtexasweather.tamu.edu – provide growers across
the Valley with a variety of information for more effectively managing irrigation,
including a crop evapotranspiration calculator.

Also, as part of its ongoing operational enhancements, the Harlingen Irrigation District continued
to expand its use of geographic information system (GIS) technology to better manage the
district as a whole, especially its water accounting process. Thanks to the software, canal riders
always have up to date information on water orders and canal conditions. This enables them to
police water sales throughout the District, ensuring growers are applying water to the correct
parcel and buying the proper amount of water for each parcel.
For example, the use of GIS has aided in identifying fraud and inaccuracies in water orders. HID
canal riders are provided with new water tickets on an almost daily basis and are able to check
the ordered water against the District map to ensure the ordered water is associated correctly
with the land (accounts) to which the water is being applied.
In 2013, the District added a new code to its water accounting system so that the riders are
alerted to any problems with a water ticket. The ordered acre amount now is compared to the net
taxable acreage for the parcel of land. If the amount of water ordered varies from this acreage by
more than 10 percent, the accounting software color codes the order. As shown in Exhibit 1.5,
green signifies that the order is less than 90 percent of the taxable acreage, while red signifies the
order is more than 110 percent.
With this easy tool, the canal rider then can compare the water order to the GIS map and
determine the nature of the problem. This capability saves canal riders a considerable amount of
time, especially during the busy irrigation season.

Exhibit 1.5: Color-Coded Water Tickets Flag Potential Problems

But GIS capabilities mean much more than monitoring and managing current water deliveries.
District maps are constantly being updated by HID’s GIS tech, allowing for precise accounting
of water use.
In 2013, HID used its accounting software to run a report comparing ordered irrigation acres to
net taxable acres and found that approximately 30 percent of the taxable acres in the District had
not had water ordered on them in the past year. Using the GIS system, HID created a map of
those acres, allowing them to visually identify their locations. In most cases, the non-irrigated
lands had been taken out of production in recent years and converted to wildlife management
areas. However, some were small parcels that had been overlooked when water orders were
placed. HID alerted both the growers and the water ticket clerks to the property locations,
ensuring correct ordering of water amounts in the future.

Proper accounting of irrigated properties is important in the Rio Grande Valley, especially in a
drought. If for some reason the District is forced to allocate water, properties that have not been
irrigated in the past two years run the risk of not receiving an allocation. The GIS technology and
the maps created based on the District’s water accounting data have been very useful in ensuring
that all properties located in the District receive the irrigation water to which they are entitled,
and that growers do not suffer because of an accounting mistake.

2013 BLUE LEGACY AWARD HONORS HID & TEXAS AWE CONSERVATION EFFORTS
In December 2013, the Harlingen Irrigation District was honored with the Blue Legacy Award
for its work on the Texas Project for Ag Water Efficiency. The award is bestowed by the Water
Conservation Advisory Council as a way to showcase agricultural producers as effective
caretakers of water resources and to honor those groups whose practices enhance conservation of
water while maintaining or improving profitability.
The Council cited the District as “a leader in their community for conservation outreach,”
[spreading] “the news of their successful projects including presentations within the state and
around the country. Through information sharing and the careful collection of its own data, the
Harlingen Irrigation District – Cameron County No. 1 hopes to continue to develop and be
recognized for their cutting edge technologies in water conservation.”
With additional funding for Texas AWE, the District can continue the campaign to promote
water-efficient irrigation practices in the Lower Rio Grande Valley. As detailed in this report, the
potential is huge. Achieving that potential, however, requires ongoing outreach and training and
education. After a decade of work, Texas AWE has amassed incontrovertible data, developed
important partnerships and leveraged resources for promoting water efficiencies, trained a cadre
of experienced cooperators eager to share their stories, and generated interest among districts in
the benefits of metering: now is not the time to mothball Texas AWE and cease implementing its
proven water conservation strategies. Dry conditions are predicted to continue; Texas AWE is
needed, now more than ever.

.

Section 2: Leveraging Texas Awe Resources
Juan Enciso, PhD, Texas A&M AgriLife Research and Extension Center, Weslaco
Tom McLemore, Harlingen Irrigation District
Shad D. Nelson, PhD, Texas A&M University-Kingsville, Citrus Center
Linda Fernandez, WaterPR

TEXAS A&M GRANT FOR IRRIGATION SCHEDULING TOOLS





New weather station installed May 2013,
Rio Grande Center for Ag Water Efficiency.

RGRWA GRANT SUBSIDIZES SURGE VALVES






Left: Cooperators learn to program the surge valve controller.
Below: Dr. Juan Enciso at the November Surge Valve Field Day.

Cooperators take possession of their new water-saving surge valves
following training at the Rio Grande Center for Ag Water Efficiency.

Section 3: Education & Outreach on Texas AWE
Linda Fernandez, Karen Ford, and Johanna Arendt, WaterPR







Exhibit 3.1: Education & Outreach Activities & Results
NOTE: A compact disc enclosed with this Annual Report provides high-resolution files for all education
and outreach materials developed in FY 2013, including those featured in this exhibit.

COMMUNICATION TOOLS & MATERIALS
Texas AWE Reporter newsletter launched in 2013 to provide updates on Texas AWE findings, promote
conservation programs and events for producers, report on project news, and allow producers to share their
experiences with water conservation practices. Issues were published in Summer 2013 and Winter 2014.

AWEsome FACTS series continued with three new
factsheets about on-farm and in-district practices:


Narrow Border Flood for Citrus: Saving Water
While Improving Yields and Net Cash Farm Income,
co-authored by Shad Nelson, Mac Young, Steven
Klose and Juan Enciso; and



Automated Irrigation Gates: Maximizing Water
Delivery While Reducing Water Loss, and Telemetry
& SCADA: Information Technology Takes AutoGates to Next Level of Efficiency, by Dr. Al Blair
with WaterPR.

TexasAWE.org: this dedicated
website, launched in FY 2012, is
continually updated with
current news articles,
summaries of scientific studies,
and information about
upcoming events.
From March 1, 2013, to
February 28, 2014,
Texasawe.org was visited by
866 individuals with a total of
4,505 page views. This is almost
three times the number of page
views the site received in the
October 2012 – February 2013
period reported on in the last
annual report.
Visitors came to the site
primarily from the United
States, but Google Analytics
shows that viewers also came
from India, Canada, Ukraine,
Egypt, Mexico, Australia, and
Uganda.

Videos: Closed captioning was added to the entire video series on TexasAWE.org.
Powerpoint template, fact slides, graphics and talking points tailored for specific events and presentations.
Infosheet, flyer, and poster for the Surge Valve Cooperative.

TRAINING & OUTREACH @ THE RIO GRANDE CENTER FOR AWE

The Rio Grande Center for Ag Water Efficiency experienced a busy 2013.
HID verified and calibrated some 50 meters for other districts
throughout the Valley and consulted on meter installations and verified
open channel meters in Rancho Vallejo MUD and Delta Lake irrigation
Distinct. The Center also hosted two Surge Valve Coop workshops in the
fall of 2013 and is providing space for a new Texas A&M Extension
weather station.

PRESENTATIONS & EVENT OUTREACH
The HID AWE team presented project findings at several water conservation and policy venues:
Texas Ag Water Forum, Austin, February 25, 2013. Wayne Halbert and Tom
McLemore presented on Texas AWE results to date and distributed
materials from the AWE booth.
Rio Grande Basin Initiative San Antonio, April 16, 2013. Texas AWE
partners reported to the final meeting on results of project demonstrations
that had enjoyed cooperation with and support from RGBI researchers.
Law of the Rio Grande Santa Fe, New Mexico, April 24-26, 2013. Wayne
presented Texas AWE videos and water conservation techniques being
promoted by Texas AWE.
Texas Produce Convention, San Antonio, August 7-9, 2013.

Tom, supported by project videos, presented on Texas AWE
findings during a panel focused on water issues for agriculture.
Texas Water Conservation Association conference, San Antonio,
October 23-25, 2013. WaterPR staffed the AWE information
booth.
Texas Plant Protection Conference, Bryan, December 10-11,
2013. Members of the Texas AWE team highlighted
accomplishments and promoted the Surge Valve Coop.
Irrigation Leader’s 2nd Annual Operations and Management workshop, Phoenix, Arizona, February 12-13,
2014. Tom presented on water conservation efforts in Texas. The workshop was attended by more than 70
irrigation district managers and board members.

Promoting the Surge Valve Coop was a main focus of Texas AWE in 2013. SVC workshops were held on
September 17 and 18 at the Rio Grande Center for AWE. The Texas A&M Extension Center annex in Mercedes
also hosted two surge valve field days that attracted more than 20 growers. The field days included live surge
valve demonstrations and prompted a news story by KRGV-TV Channel 5 as well as a radio interview on the
local country station, KTEX.

AWARDS & RECOGNITIONS
Irrigation Leader magazine featured Wayne Halbert and his work with
HID as the cover story for the June 2013 issue. Topics included district
operations, the Texas Project for Ag Water Efficiency, and the Valley
Water District Managers Association. The issue also included several
articles on irrigation issues in the Lower Rio Grande Valley.
In late 2013, the Harlingen Irrigation District was honored by the
Water Conservation Advisory Council with the Blue Legacy Award for

Agriculture for its work on the Texas Project for Ag Water Efficiency.
In December, Tom McLemore traveled to Amarillo to receive the
award at the annual Texas Commodity Symposium. The Blue Legacy
Award is intended to showcase agricultural producers as effective
caretakers of water resources; through it, the Council honors these
groups whose practices enhance conservation of water while
maintaining or improving profitability.
Following is the Council’s announcement of the award:
“The Council would like to recognize the Harlingen Irrigation District –
Cameron County No. 1 for the Texas Project for Ag Water Efficiency
(Texas AWE). Throughout the past eight years, the district has
employed several technologies focused on water conservation
including automated gates, telemetry, and supervisory control and
data acquisition (SCADA). Through this project, the district has
discovered what works best in water conservation efforts. One such
practice involves an automated system integrating 40 miles of canal,
200 miles of pipeline, 37 automated gates, and 36 re-lift pump houses
which are all on a network of telemetry stations that can be remotely
controlled and monitored in real time. The information can be
accessed via smart phone, computer, or tablet to check the status and
control the gates on the system that delivers up to 52,000 acre-feet of
water per year.

2013 Blue Legacy Award for Agriculture

The Harlingen Irrigation District – Cameron County No. 1 is a leader in their community for conservation
outreach. Through a series of ‘road shows,’ the district has spread the news of their successful projects including
presentations within the state and around the country. Through information sharing and the careful collection
of its own data, the Harlingen Irrigation District – Cameron County No. 1 hopes to continue to develop and be
recognized for their cutting edge technologies in water conservation.”

Section 4: Enhancing Proven Water Savings
in Citrus Irrigation
Texas A&M University-Kingsville, Citrus Center
Shad D. Nelson, PhD, SDN Consulting, Inc.

PARTIAL ROOT-ZONE DRYING
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Exhibit 4.1: Partial Root-Zone Drying Enhances Low Water Use Irrigation Systems
Irrigation
Method

Water Use
(L/yr/tree)

Yield
(kg/tree)

Fruit Diameter
(mm)

Juice
(%)

Brix*
(TSS)

micro-jet spray

18,500 ±1,500 a

147.0 a

87.2 a

38.2 a

11.2 a

dual-line drip

19,000 ±2,000 a

144.0 a

87.2 a

39.9 a

11.0 a

partial root-zone drying
11,500 ±1,000 b
165.2 a
86.7 a
38.7 a
11.2 a
a = no statistical difference between treatments; b = statistical different at the 95% confidence level
Data shown represent one year’s results from replicated rows and trees for fruit quality assessment only.
Additional data are needed to evaluate impacts over multiple growing seasons.
*Sugar content expressed as total soluble solids

Dual-line drip (right) and micro-jet spray (right) irrigation both work as low water use irrigation strategies
in citrus, but the former can further increase water savings when irrigation events are alternated via PRD.

TRENCH FURROW FLOOD
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Another possible flood irrigation method involves watering within a trench along the tree canopy dripline
and allowing water to distribute laterally within the soil to wet the tree rooting system. With trenches
established, a grower could direct water using polypipe and irrigate in a PRD methodology.

Border flood irrigation (left photo) is created by raising a wide berm between rows (right photo).

Creating narrow borders in newly established groves (left) and mature groves (right) can assist in
irrigating less land by channeling water directly under the tree canopy while simultaneously distributing
fungicide, thus using water more efficiently.

32

Left: flood irrigated, flat bed with black permeable tarp. Right: trench irrigated, raised bed without tarp.
Raised bed plantings with and without tarp where water does not rise up over the bed and touch the tree
trunks have exhibited improved tree canopy and trunk diameter growth compared to flat ground and
flooded plantings.

SOIL MOISTURE MONITORING
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Pawlik North Farm
Decagon
soilECH02)
moisture
sensors
Exhibit 4.2:
Pawlik NorthECH2O
Farm Decagon
soil moisture
sensors
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Section 5: Economic Evaluation of Demonstrated Irrigation
Practices and Technologies
Mac Young, Texas A&M AgriLife Extension Service FARM Assistance Program



Texas AWE cooperators on
FARM Assistance:
“an excellent tool in helping
me evaluate the direction I
need to proceed with my farm
operation.”
“this tool gives me the
confidence to expand my
operation, maximize my
resources, and increase my
net income.”



2013 ECONOMIC ANALYSES
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Exhibit 5.1: Demonstration Site Economic Summaries of Financial Projections (2013-2022)
Notes:
 For all citrus sites, orchards were presumed to have mature trees.
 For all sites, prices were held constant for the 10-year period. This constant affects “10-Year
Average NCFI.”
 “10-Year Average Probability of Negative NCFI” is based on risk associated with prices and yields.
 All 2013 producer costs & overhead charges are producer-estimated.

Crop

Site #

Price/
Ton

Rio Red
grapefruit

1A
1C
4A

$165
$165
$175

4B

$175

4C
28B2

$175
$120

28C

$120

Valencia
oranges

1B
28A

$140
$180

Marrs
oranges

28B1

$180

28D2

$180

Navel
oranges

28D1

$180

Onions

1F

--

Irrigation Technique/Acreage

narrow border flood (48.5 ac)
narrow border flood (15 ac)
2-line drip (16.5 ac)
costing $2,081/ac (EA $208/ac per year, ANFC)
micro-jet spray (6 ac)
costing $2,500/ac (EA $250/ac/year, ANFC)
large-pan flood (14 ac)
2-line drip (3 ac)
costing $1,000/ac (EA $100/ac/year, ANFC)
micro-jet spray (8 ac)
costing $1,000/ac (EA $100/ac per year, ANFC)
narrow border flood (15 ac)
micro-jet spray (8 ac)
costing $1,000/ac (EA $100/ac/yr, ANFC)
2-line drip system (5 ac)
costing $1,000/ac (EA $100/ac/year, ANFC)
2-line drip system (3.5 ac)
costing $1,000/ac(EA $100/ac/year, ANFC)
2-line drip system (3.5 ac)
costing $1,000/ac (EA $100/ac/year, ANFC)
furrow irrigation (30 ac)

Acronyms:
 NCFI = Net Cash Farm Income
 IC = irrigation costs
 EA = expensed at
 VIC = variable irrigation costs
 ANFC = assuming no financing costs

10-Year
Average Cash
Receipts/Acre

10-Year Average Cash
Costs/Acre
($/ac IC in 2013)

10-Year Average
NCFI/Acre

Possible Range of
NCFI/Acre

10-Year
Average Probability
of Negative NCFI

10-Year
Average Probability
of Carry-Over Debt

$3,300
$3,340
$3,850

$1,820 ($220/ac IC)
$1,820 ($220/ac IC)
$2,680 ($264/acre IC)

$1,480
$1,480
$840

-$268 to $3,505
-$213 to $3,467
-$532 to $2,798

7.0%
6.8%
17.3%

1% or less
1% or less
2.7

$3,850

$2,970 ($272/ac I)

$880

-$392 to $2,762

14.3%

1.8%

$3,850
$2,640

$2,620 ($142/ac IC)
$2,130 ($341/ac IC)

$1,220
$510

-$15 to $3,168
-$1,217 to $3,400

4.7%
44.9%

1% or less
17.2%

$2,640

$2,130 ($341/ac IC)

$510

-$1,213 to $3,388

44.9%

17.2%

$2,100
$1,980

$1,830 ($220/ac IC)
$2,040 ($313/ac IC)

$270
-$60

-$573 to $1,193
-$1,500 to $1,250

29.6%
60.5%

10.8%
51.8%

$2,888

$1,890 ($313/ac IC)

$980

-$380 to $3,200

12.8%

1.6%

$3,060/ac

$1,890 ($313/ac IC)

$1,170

-$257 to $3,400

8.3%

1.0% or less

$2,520

$1,890 ($313/ac IC)

$630

-$571 to $2,571

29.0%

6.5%

$2,000

$1,440 ($213/ac IC)

$560

-$.33 to $1,000

1% or less

1% or less
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Appendix A: Water Savings & Increased Profitability
Texas A&M AgriLife Extension Service Monographs on the
Economics of Surge and Narrow Border Flood Irrigation
Furrow vs. Surge Irrigation in Sugar Cane Under Restricted Water Availability in the Lower
Rio Grande Valley (FARM Assistance Focus 2013-1, May 2013)
Water Savings and Higher Profit Margins Possible in Cotton and Other Field Crops in the
Lower Rio Grande Valley (FARM Assistance Focus 2013-4, December 2013)
Increased Water Use Efficiency and Profitability in Citrus Production Possible in the Lower
Rio Grande Valley (FARM Assistance Focus 2013-5, December 2013)

FARM
Assistance

Furrow vs. Surge Irrigation in Sugar Cane
Under Restricted Water Availability
in the Lower Rio Grande Valley

Focus

Furrow vs. Surge Irrigation
in Sugar Cane
Under Restricted Water
Availability
in the Lower Rio Grande Valley
Mac Young
Shad Nelson
Steven Klose
Juan Enciso
Tom McLemore

FARM Assistance Focus 2013-1
May 2013
Department of Agricultural Economics
Texas A&M AgriLife Extension Service
farmassistance.tamu.edu

Evaluating the economic viability of water conservation practices such
as surge vs. furrow irrigation in field crops is necessary to identify costeffective and efficient water delivery systems, especially in times of limited
water availability.

T

he Lower Rio Grande Valley
(LRGV) is facing water
shortages and restrictions
in 2013 across the four-county
area for the first time since
the 1999-2001 drought. The
Amistad and Falcon reservoirs
on the Rio Grande River have
become dangerously low due to
a prolonged 2011-13 drought in
the U.S.-Mexico watershed. The
outlook will continue to be bleak
until a tropical storm in the Pacific
or Gulf of Mexico changes the
rainfall pattern and replenishes the
reservoirs.
Agricultural producers have
been notified of restrictions and/
or irrigation curtailment. Many
producers where possible have
scrambled to buy higher-priced
water to sustain field, vegetable
and citrus crops. These acquisition
efforts may be for naught as water
supplies continue to decline and
urban needs take precedence. Most
producers have been informed
of irrigation cut-off dates by the
providing water districts.
Limited irrigation will have a
significant and negative impact on
area crop production and the area
economy. Being perennial crops,
citrus and sugar cane production
will be especially affected, and
possible loss of crops and trees
could occur. The overall LRGV
economy and population will feel
the economic pinch.

efficient use of water and delivery
systems. Evaluating the economic
viability of water conservation
practices such as surge vs. furrow
irrigation in field crops is necessary
to identify cost-effective and
efficient water delivery systems,
especially in times of limited water
availability.
The Texas Project for Ag Water
Efficiency (AWE) is a multiinstitutuional effort involving the
Texas Water Development Board,
the Harlingen Irrigation District,
South Texas agricultural producers,
Texas A&M AgriLife Extension
(Extension), Texas A&M AgriLife
Research, Texas A&M UniversityKingsville, and others. It is
designed to demonstrate state-ofthe-art water distribution network
management and on-farm, costeffective irrigation technologies
to maximize surface water use
efficiency. The project includes
maximizing the efficiency of water
diverted from the Rio Grande
River for irrigation consumption by
various field, vegetable and citrus
crops.

Extension conducts the economic
analyses of demonstration
results to evaluate the potential
impact of adopting alternative
water conserving technologies.
Extension works individually with
agricultural producers using the
Financial And Risk Management
(FARM) Assistance financial
planning model to analyze the
Irrigation conservation and efficient impact and cost-effectiveness of the
use of available water supplies
alternative irrigation technologies.
will likely be critical in the future,
even after drought conditions are
In 2012, a furrow vs. surge
alleviated. Growing demands in
valve technology demonstration
Mexico and non-agricultural uses
associated with the AWE project
in the LRGV will pressure more
was completed to analyze potential
1

water application and irrigation
costs scenarios in sugar cane
production (Table 1). Under surge
irrigation, a producer potentially
may apply less water, but a surge
valve would be an added cost
at about $2,000. The following
analysis evaluates the potential
financial incentives for using surge
technology under restricted water
supplies and volumetric water
pricing. For this paper, it was
assumed that water delivery was
metered.

Assumptions
Table 1 provides the basic per
acre water use and irrigation cost
assumptions for sugar cane under
furrow and surge irrigation. For
the purpose of evaluating these
technologies, two water pricing
scenarios--in-district and out-ofdistrict--were established. The
water pricing scenarios represent
actual 2013 conditions in the
LRGV, where “in-district” pricing
means the grower owns the water
rights, and “out-of-district” means
the grower must acquire and
purchase water from another water
right holder outside the district,
thus leading to a higher water
delivery cost.
The furrow and surge testing was
conducted on the same 30.36-acre
field. The average sugar cane price
received in 2012 was $25 per ton.
A 43 ton average yield per acre
was assumed for both irrigation
methods. Costs were derived from
actual producer costs and estimates
of per acre overhead charges. They
are assumed to be typical for the
region and were not changed for
analysis purposes. The in-district
price of water in scenarios 1 and

Furrow vs. Surge Irrigation in Sugar Cane
Under Restricted Water Availability
in the Lower Rio Grande Valley

Table 1: Furrow and Surge Irrigation Cost Per Acre for Surge Cane
Irrigation
Scenario

Water
Source

Water Price
($/Ac In)

Water
Applied
(Ac In)

In-District

1.32

35.65

1-Furrow

In-District

3-Furrow

Out-of-District

2-Surge
4-Surge

Out-of-District

1.32
5.40
5.40

2 was $1.32/acre inch or $16/acre
foot in 2012 and $1.50/acre inch or
$18/acre foot in 2013. The $5.40/
acre inch price in scenarios 3 and
4 assumes out-of-district water
at $37/acre foot with 15% water
loss and a $18/acre foot pumping
charge. Based on 10 irrigations,
irrigation labor was $16.47/acre
and poly-pipe $10/acre. These
assumptions are meant to make the
illustration relevant to a wide range
of producers in the area.
The two irrigation scenarios were
conducted on the same site and
considered a controlled experiment
for comparison purposes.
Differences in soil types, rainfall
and management practices did not
affect irrigation water application,
production costs, and yields. The
surge site assumes a surge valve
cost of $2,000. The surge valve
expense is evenly distributed over
the 10-year period ($200/year
or $6.59/acre per year) with the

46.44

Surge Valve
Costs/Ac/Yr
Total
(Over 10
Irrigation
Years)
Costs/Acre

Water
Cost/Acre

Poly-Pipe
& Labor
Cost/Acre

Variable
Irrigation
Cost/Acre

$47.06

$26.47

$73.53

$6.59

$219.04

$6.59

$61.30

46.44

$250.78

35.65

$192.57

$26.47
$26.47

$87.77

$277.25

$26.47

N/A

$87.77

N/A

$277.25

$80.12

$225.63

assumption of no financing costs.
For the analysis, no other major
differences were assumed for the
furrow and surge sites.

the full range of possibilities for
net cash farm income in scenarios 3
(furrow) and 4 (surge) at the $5.40/
acre inch out-of-district purchased
water price. Cash receipts average
For each 10-year outlook
$853/acre over the 10-year period
projection, commodity price trends for all four scenarios. Average
follow projections provided by
cash costs were lower for surge
the Food and Agricultural Policy
under current in-district and outResearch Institute (FAPRI, at the
of-district purchased water pricing
University of Missouri) with costs scenarios.
adjusted for inflation over the
planning horizon. Actual 2012
Using average net cash farm
demonstration findings reflect no
income (NCFI) as a barometer,
significant differences in yields
surge is more profitable than
between furrow and surge.
furrow (Table 2; Figure 1). In
Figure 1, the dip in NCFI in 2017
Results
for both furrow and surge reflect
the costs of re-establishing the
Comprehensive projections,
sugar cane. At both the $1.32
including price and yield risk for
and $5.40 water price levels, the
surge irrigation, are illustrated
additional cost of a surge valve is
in Table 2 and Figure 1. Table
covered by the water cost savings
2 presents the average outcomes
from using less water. The NCFI
for selected financial projections
advantage under surge over furrow
in all 4 scenarios. The graphical
improves significantly as the price
presentation in Figure 1 illustrates for irrigation water increases. The

Table 2: 10-Year Average Financial Indicators for Irrigated Sugar Cane
Irrigation
Scenario

Water
Source

Water
Price
($/Ac In)

Total Cash
Receipts
($1000)

In-District

1.32

0.853

1-Furrow

In-District

3-Furrow

Out-of-District

2-Surge
4-Surge

10-Year Average/Acres

Out-of-District

1.32
5.40
5.40

0.853
0.853
0.853

Total Cash
Net Cash
Costs
Farm Income
($1000)
($1000)
0.420

0.433

0.590

0.263

0.407
0.541

0.446
0.312

Cumulative
10-Yr Cash
Flow/Acre
($1000)

Cumulative
10-Yr Cash
Gain/Acre
($)

4.710

135

3.293

526

4.575
2.767

---

2

Results indicate that incentives to invest and adopt surge irrigation
currently exist and improve as water prices increase.

Figure 1. Projected Variability in Net Cash Farm Income Per Acre for Furrow vs. Surge
Irrigation in Sugar Cane at $5.40/Acre Inch Water Cost
Surge

Furrow
0.75

0.75
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  cane	
  

0.50

0.50

0.25

0.25

0.00

0.00

-0.25

2012

2013

0.05

2014

2015

0.25

2016

2017

Mean

advantage at $1.32/acre inch is 3%
and the advantage at $5.40/acre
inch is 18.6%.
Liquidity or cash flow also
improves with surge irrigation
at current in-district and out-ofdistrict purchased water prices
(Table 2). Ending cash reserves are
expected to grow to $4,710/acre for
surge, $135/acre more than furrow
in the in-district water pricing
scenario. In the higher out-ofdistrict price scenario, the cash
flow advantage of surge is more
significant at $526/acre.

Summary
Surge offers the opportunity to
conserve irrigation water in sugar
cane and other field crops. The
incentive for producers to switch
to the new technology has been

2018
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0.75

2020

0.95

-0.25

2021
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replace	
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  cane	
  

2013

0.05

2014

minimal under current water
delivery methods and past water
pricing levels. Under water
restrictions and current water
pricing, surge is emerging as a
viable irrigation method assuming
metered water. Demonstration
results indicate that incentives to
invest and adopt surge irrigation
currently exist and improve as
water prices increase.
The incentives for producers to
switch to surge become more
substantial at higher prices for
irrigation water. In drought or
other high water demand situations
where the availability of water is
restricted or limited, economic
forces will ration supplies through
higher prices and water will likely
be metered. Water use efficiency
will then become more crucial in
controlling water cost.

2015

0.25

2016

2017

Mean

2018

2019

0.75

0.95

2021

This case study assumes higher
water prices throughout the 10-year
projection period. Scenarios 1 and
2 vs. 3 and 4 represent extremes
of water availability situations. If
water shortages and higher prices
occur only in one year then return
to previous levels, producers
likely will have less incentive
to change to the new surge
technology. However, if longerterm expectations are for tighter
water supplies and higher pricing,
metering to manage water supplies
and delivery by irrigation districts
and surge technology will likely be
more widely accepted by producers
as viable alternatives for the
LRGV. In summary, the economic
incentives for producers to switch
to surge irrigation systems will
likely be determined by the future
availability and cost of water.

Produced by FARM Assistance, Texas A&M AgriLife Extension Service, Visit Texas AgriLife Extension Service at: http://texasagrilife.tamu.edu
Education programs conducted by The Texas AgriLife Extension Service serve people of all ages regardless of socioeconomic level, race, color, sex, religion, handicap or national origin.
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“Water availability in late 2013 and 2014 is uncertain which
will influence future production plans.”

T

he   2013   crop   year   will  
be   remembered   for   water  
shortages   and   restrictions  
across   the   four-county   Lower   Rio  
*UDQGH 9DOOH\ /5*9   0XFK OLNH
1999-2001,   producers   have   been  
FRQIURQWHGZLWKPDNLQJSODQWLQJDQG
production  decisions  on  depleted  and  
limited  water  supplies.

7KH DYDLODELOLW\ RI ZDWHU WR IXO¿OO
urban   and   agricultural   needs   in   the  
LRGV   will   continue   to   be   issues   in  
the   foreseeable   future.         Irrigation  
FRQVHUYDWLRQ DQG HI¿FLHQW XVH RI
DYDLODEOH ZDWHU VXSSOLHV ZLOO OLNHO\
become   more   and   more   important,  
even   after   drought   conditions   are  
alleviated.      Growing   demands   in  
0H[LFR DQG QRQDJULFXOWXUDO XVHV
in   the   LRGV   will   encourage   more  
HI¿FLHQW XVH RI ZDWHU DQG GHOLYHU\
systems.        Evaluating  the  economic  
viability   of   water   conservation  
practices   such   as   surge   vs.   furrow  
LUULJDWLRQ LQ ¿HOG FURSV LV QHFHVVDU\
WRLGHQWLI\FRVWHIIHFWLYHDQGHI¿FLHQW
water  delivery  systems,  especially  in  
times  of  limited  water  availability.

Water   levels   in   the   Amistad   and  
Falcon  reservoirs  on  the  Rio  Grande  
River   have   become   extremely   low.    
A   prolonged   2011-13   drought   in   the  
860H[LFR ZDWHUVKHG DQG QHZ
UHVHUYRLUVLQ0H[LFRKDYHGLPLQLVKHG
ZDWHU ÀRZLQJ LQWR WKH 5LR *UDQGH
5LYHU  7KH RXWORRN ZLOO OLNHO\
FRQWLQXH WR EH EOHDN XQWLO UDLQIDOO
from   a   tropical   system   replenishes  
the  reservoirs.
The   Texas   Project   for   Ag   Water  
(I¿FLHQF\ $:(  KDV ODLG WKH
Agricultural   producers   have   had   to   JURXQGZRUN IRU LGHQWLI\LQJ DQG
cope   with   irrigation   restrictions   and   analyzing   cost-effective   water  
curtailment  by  water  districts.    Some   conservation   practices.      AWE   is   a  
producers   were   able   to   purchase   joint  effort  involving  the  Texas  Water  
higher-priced,   out-of-district   water   Development   Board,   the   Harlingen  
WR VXVWDLQ ¿HOG YHJHWDEOH DQG Irrigation   District,   South   Texas  
citrus   crops   early   on   in   the   spring.     DJULFXOWXUDO SURGXFHUV 7H[DV $ 0
However,   water   availability   in   late   AgriLife   Extension   (Extension),  
2013  and  2014  is  uncertain  which  will   7H[DV $ 0 $JUL/LIH 5HVHDUFK
LQÀXHQFHIXWXUHSURGXFWLRQSODQV
7H[DV $ 0 8QLYHUVLW\.LQJVYLOOH
and  others.
The   potential   for   overall   crop  
production  into  2014  may  be  reduced,   Between   2005-13,   furrow   vs.   surge  
especially  citrus  and  sugar  cane.    As   valve   technology   demonstrations  
a  result,  the  overall  LRGV  economy   associated  with  the  AWE  project  have  
and  population  will  feel  the  economic   been   completed   analyzing   potential  
pinch.

water   application   and   irrigation  
costs   scenarios   in   cotton,   sugar  
FDQH DQG RWKHU ¿HOG FURSV  7KHVH
demonstrations   have   consistently  
shown   that   under   surge   irrigation  
a   producer   may   potentially   apply  
23%   less   water.      But   a   surge   valve  
would   be   an   added   cost   at   about  
$2,000.      The   following   analysis  
HYDOXDWHV WKH SRWHQWLDO ¿QDQFLDO
incentives  for  using  surge  technology  
under   restricted   water   supplies   and  
volumetric   water   pricing.      For   this  
paper,   it   was   assumed   that   water  
delivery  was  metered.

Assumptions
Table   1   provides   the   basic   per  
acre   water   use   and   irrigation   cost  
assumptions  for  cotton  under  furrow  
and   surge   irrigation.      Irrigation  
application   rates   and   yields  
were   based   on   previous   AWE  
demonstration  results  (Young,  2011).    
For   the   purpose   of   evaluating   these  
technologies,   in-district   and   out-
of-district   water   pricing   scenarios  
were  established.    The  water  pricing  
scenarios   represent   actual   2013  
conditions   in   the   LRGV,   where   “in-
district”   pricing   means   the   grower  
owns   the   water   rights,   and   “out-
of-district”   means   the   grower   must  
acquire   and   purchase   water   from  
another  water  right  holder  outside  the  
district,  thus  leading  to  a  higher  water  
delivery  cost.

Table 1. Furrow and Surge Irrigation Cost Per Acre for Cotton
Water Source

Water Price
(4/Acre In)

Water
Applied
(Acre In)

1-Furrow

In-District

1.50

18.00

$27.00

$37.00

$64.00

N/A

$64.00

2-Surge

In-District

1.50

14.00

$21.00

$37.00

$58.00

$5.13

$63.13

3-Furrow

Out-of-District

5.40

18.00

$97.20

$37.00

$134.20

N/A

$134.20

4-Surge

Out-of-District

5.40

14.00

$75.60

$37.00

$112.60

$5.13

$117.73

Irrigation
Scenario

1

Poly-Pipe Variable
Surge Valve
Total
Water
& Labor Irrigation Cost/Acre/Year Irrigation
Cost/Acre Cost/Acre Cost/Acre (Over 10 Years) Costs/Acre

WDWHU6DYLQJVDQG+LJKHU3UR¿W0DUJLQV
Possible  in  Cotton  and  Other  Field  Crops
in  the  Lower  Rio  Grande  Valley

“Average cash costs were lower for surge under current in-district and
out-of-district purchased water pricing scenarios. Using average net
cash farm income (NCFI) as a criterion, surge is more profitable than
furrow.”

Table 2. 10-Year Average Financial Indicators for Irrigated Cotton

Irrigation
Scenario
1-Furrow
2-Surge
3-Furrow
4-Surge

Water Source
In-District
In-District
Out-of-District
Out-of-District

Water Price
($/Ac/In)
1.50
1.50
5.40
5.40

It   was   assumed   that   the   furrow  
DQG VXUJH ¿HOGV ZHUH VLGHE\VLGH
and   19.5   acres   each.      The   average  
cotton   price   received   in   2013  
ZDV  SHU SRXQG  $ ¿YH\HDU
1,000-lb.   average   yield   per   acre  
was   assumed   for   both   irrigation  
methods.    Costs  were  derived  from  
actual  producer  costs  and  estimates  
of  per  acre  overhead  charges.    They  
are   assumed   to   be   typical   for   the  
region   and   were   not   changed   for  
analysis   purposes.      The   in-district  
price   of   water   in   scenarios   1   and  
2   was   $1.50/acre   inch   or   $18/acre  
foot   in   2013.      The   $5.40/acre   inch  
price   in   scenarios   3   and   4   assumes  
out-of-district  water  at  $37/acre  foot  
with  15%  water  loss  and  a  $18/acre  
foot   pumping   charge.      Based   on   3  
irrigations,  irrigation  labor  was  $21/
acre  and  poly-pipe  $16/acre.    These  
DVVXPSWLRQVDUHPHDQWWRPDNHWKH
illustration  relevant  to  a  wide  range  
of  producers  in  the  area.
The   two   irrigation   scenarios   were  
assumed  to  be  on  the  same  site  and  
considered   a   relatively   controlled  
case  study  for  comparison  purposes.    
Differences   in   soil   types,   rainfall  
and   management   practices   did   not  
affect   irrigation   water   application,  
production   costs,   and   yields.      The  

10-Year Averages/Acre
Net Cash
Total Cash Total Cash
Farm
Receipts
Costs
Income
($1000)
($1000)
($1000)
1.024
0.892
0.132
1.024
0.891
0.133
1.024
0.985
0.039
1.024
0.963
0.061

surge  site  assumes  a  surge  valve  cost  
of  $2,000.    The  surge  valve  expense  
is  evenly  distributed  over  the  10-year  
period  ($200  or  $10.26/acre  assuming  
39   acres)   with   the   assumption   of   no  
¿QDQFLQJFRVWV)RUWKHDQDO\VLVQR
other  major  differences  were  assumed  
for  the  furrow  and  surge  sites.
)RUHDFK\HDURXWORRNSURMHFWLRQ
commodity   price   trends   follow  
projections  provided  by  the  Food  and  
Agricultural  Policy  Research  Institute  
)$35,DWWKH8QLYHUVLW\RI0LVVRXUL 
ZLWKFRVWVDGMXVWHGIRULQÀDWLRQRYHU
the   planning   horizon.     Actual   2005-
 GHPRQVWUDWLRQ ¿QGLQJV UHÀHFW
QR VLJQL¿FDQW GLIIHUHQFHV LQ \LHOGV
between  furrow  and  surge.

Results
Comprehensive  
projections,  
LQFOXGLQJ SULFH DQG \LHOG ULVN IRU
surge   irrigation,   are   illustrated  
in   Table   2   and   Figure   1.      Table   2  
presents   the   average   outcomes   for  
VHOHFWHG¿QDQFLDOSURMHFWLRQVLQWKH
scenarios.  The  graphical  presentation  
in  Figure  1  illustrates  the  full  range  of  
possibilities  for  net  cash  farm  income  
in  scenarios  3  (furrow)  and  4  (surge)  
at   the   $5.40/acre   inch   out-of-district  
purchased  water  price.    Cash  receipts  

Cumulative
10-Yr Cash
Flow/Acre
($1000)
1.368
1.382
0.252
0.363

Cumulative
10-Yr Cash
Gain/Acre
($)
14
111

average  $1,024/acre  over  the  10-year  
period  for  all  four  scenarios.    Average  
cash  costs  were  lower  for  surge  under  
current   in-district   and   out-of-district  
purchased  water  pricing  scenarios.
Using  average  net  cash  farm  income  
(NCFI)   as   a   criterion,   surge   is   more  
SUR¿WDEOH WKDQ IXUURZ 7DEOH 
Figure   1).      In   Figure   1,   at   both   the  
$1.50   and   $5.40   water   price   levels,  
the   additional   cost   of   a   surge   valve  
is  covered  by  the  water  cost  savings  
from   using   less   water.      The   NCFI  
advantage   of   surge   over   furrow  
LPSURYHV VLJQL¿FDQWO\ DV WKH SULFH
for   irrigation   water   increases.      The  
advantage   at   $1.50/acre   inch   is  
marginal,  but  the  advantage  at  $5.40/
acre  inch  is  a  56%  increase  in  NCFI/
acre.    
/LTXLGLW\RUFDVKÀRZDOVRLPSURYHV
with   surge   irrigation   at   current   in-
district   and   out-of-district   purchased  
water  prices  (Table  2).    Ending  cash  
reserves   are   expected   to   grow   to  
$1,382/acre   for   surge,   only   $14/acre  
more   than   furrow   in   the   in-district  
water  pricing  scenario.      In  the  higher  
out-of-district   price   scenario,   the  
FDVKÀRZDGYDQWDJHRIVXUJHLVPRUH
VLJQL¿FDQWDWDFUH
2

“Demonstration results indicate that incentives to invest and adopt
surge irrigation currently exist and improve as water prices increase.”

Figure 1. Projected Variability in Net Cash Farm income Per Acre for Irrigated Cotton at
$5.40/Acre Inch Water Cost
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6XUJHRIIHUVWKHRSSRUWXQLW\WRFRQVHUYHLUULJDWLRQZDWHULQFRWWRQDQGRWKHU¿HOGFURSV7KHLQFHQWLYHIRUSURGXFHUV
to  switch  to  the  new  technology  has  been  minimal  under  current  water  delivery  methods  and  past  water  pricing  levels.    
Under  water  restrictions  and  current  water  pricing,  surge  is  emerging  as  a  viable  irrigation  method  assuming  metered  
water.    Demonstration  results  indicate  that  incentives  to  invest  and  adopt  surge  irrigation  currently  exist  and  improve  
as  water  prices  increase.
The   incentives   for   producers   to   switch   to   surge   become   more   substantial   at   higher   prices   for   irrigation   water.      In  
drought  or  other  high  water  demand  situations  where  the  availability  of  water  is  restricted  or  limited,  economic  forces  
ZLOOUDWLRQVXSSOLHVWKURXJKKLJKHUSULFHVDQGZDWHUZLOOOLNHO\EHPHWHUHG:DWHUXVHHI¿FLHQF\ZLOOWKHQEHFRPH
more  crucial  in  controlling  water  cost.    
This  case  study  assumes  higher  water  prices  throughout  the  10-year  projection  period.    Scenarios  1  and  2  vs.  3  and  
4  were  actual  2013  water  availability  and  pricing  situations.    If  water  shortages  and  higher  prices  occur  only  in  2013  
FURS\HDUDQGUHWXUQWRQRUPDOOHYHOVLQSURGXFHUVOLNHO\ZLOOKDYHOLWWOHLQFHQWLYHWRFKDQJHWRWKHQHZVXUJH
technology.    However,  if  tighter  water  supplies  and  higher  pricing  persists,  metering  to  manage  water  supplies  and  
delivery  by  irrigation  districts,  and  surge  technology  may  be  more  widely  accepted  by  producers  as  viable  alternatives  
IRUWKH/5*9,QVXPPDU\WKHHFRQRPLFLQFHQWLYHVIRUSURGXFHUVWRVZLWFKWRVXUJHLUULJDWLRQV\VWHPVZLOOOLNHO\EH
determined  by  the  future  availability  and  cost  of  water.
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,QFUHDVHG:DWHU8VH(I¿FLHQF\
DQG3UR¿WDELOLW\LQ&LWUXV3URGXFWLRQ
3RVVLEOHLQWKH/RZHU5LR*UDQGH9DOOH\
0DF<RXQJ([WHQVLRQ
6KDG1HOVRQ7$08.
6WHYHQ.ORVH([WHQVLRQ
-XDQ(QFLVR([WHQVLRQ
)$50$VVLVWDQFH)RFXV
'HFHPEHU
'HSDUWPHQWRI$JULFXOWXUDO(FRQRPLFV
7H[DV$ 0$JUL/LIH([WHQVLRQ6HUYLFH
7H[DV$ 08QLYHUVLW\6\VWHP
IDUPDVVLVWDQFHWDPXHGX

“With reduced water supplies, conservation efforts to increase
water use efficiency and to ensure sustainability of area
production are of utmost importance.  ”

A  

SURORQJHGGURXJKW
LQWKH7H[DV0H[LFR5LR
*UDQGH5LYHUZDWHUVKHG
DQGQHZUHVHUYRLUVFRQVWUXFWHGLQ
0H[LFRLQUHFHQW\HDUVKDYHVHYHUHO\
GHSOHWHGZDWHUVWRUDJHOHYHOVLQWKH
$PLVWDGDQG)DOFRQUHVHUYRLUV7KLV
GURXJKWVFHQDULRLVDUHSHDWRI
'HFOLQLQJZDWHUOHYHOVKDYH
FXOPLQDWHGLQIDUPXVHUHVWULFWLRQV
LPSRVHGE\ZDWHUGLVWULFWVDQGKLJKHU
LUULJDWLRQFRVWVLQ<LHOGVDQG
IUXLWTXDOLW\LVVXHVDUHDOVRFRQFHUQV
DVUHVWULFWLRQVOLPLWWKHDPRXQWVDQG
IUHTXHQF\RILUULJDWLRQHYHQWV
&LWUXVSURGXFWLRQLQWKH/RZHU5LR
*UDQGH9DOOH\RI7H[DV /5*9 
LVDVLJQL¿FDQWSDUWRIWKHDUHD

HFRQRP\,WLQYROYHVDSSUR[LPDWHO\
LUULJDWHGDFUHV,QWKH
HVWLPDWHGYDOXHRIFLWUXVSURGXFWLRQ
ZDVPLOOLRQDQGWKHHFRQRPLF
LPSDFWZDVHVWLPDWHGWREH
PLOOLRQ 5RELQVRQ *UDSHIUXLW
DFFRXQWVIRURIWKHDFUHDJHDQG
RIDOOFLWUXVVDOHV2YHUDOOFURS
YDOXHLVGLUHFWO\OLQNHGWRWKHTXDQWLW\
DQGTXDOLW\RIWKHKDUYHVWRUIUHVKIUXLW
SDFNRXW IDQF\DQGFKRLFH YVMXLFH
PDUNHW$VWKHSHUFHQWRIWKHFURS
JUDGLQJIDQF\LQFUHDVHVVRGRHVWKH
DYHUDJHVDOHVSULFH$YHUDJHSULFHV
GHFOLQHDVPRUHFKRLFHDQGHVSHFLDOO\
MXLFHJUDGHLVSURGXFHG$VDUHVXOW
DQ\DQDO\VLVPXVWLQFOXGHWKHLPSDFW
RQIUHVKSDFNRXWYVMXLFH

Table 1: Average 2005-2012 Grapefruit
Pack-Out Percentages by Irrigation
Method, Lower Rio Grande Valley
Pack-Out Percentages

Irrigation
Method

Category

Average

High

Low

Fancy

45.8

53.1

37.3

Flood

Choice

22.3

19.3

23.6

31.9

27.6

39.1

Total

100.00

100.00

100.00

Fancy

48.0

56.7

45.6

Border

Choice

23.9

21.2

26.9

Flood

Juice

28.1

22.1

27.5

Total

100.00

100.00

100.00

Fancy

47.3

51.9

42.2

Choice

16.9

11.7

22.6

Drip

Micro-Jet

Average

1

Juice

Juice

35.8

36.4

35.2

Total

100.00

100.00

100.00

Fancy

46.4

48.1

41.8

Choice

17.1

13.8

21.1

Juice

36.5

38.1

37.1

Total

100.00

100.00

100.00

Fancy

46.9

48.8

43.3

Choice

20.00

18.3

20.8

Juice

33.1

32.9

35.9

Total

100.00

100.00

100.00

,UULJDWLRQ
VXSSOHPHQWLQJ
DQQXDOUDLQIDOOLV
UHTXLUHGWRVXVWDLQ
JUDSHIUXLWDQGRWKHU
IUXLWSURGXFWLRQLQ
WKH/5*9:LWKRXW
LUULJDWLRQWKHUH
ZRXOGEHQRIUXLW
SURGXFWLRQ7KH
DYHUDJHDQQXDO
UDLQIDOOLQWKH/5*9
LVDSSUR[LPDWHO\
LQFKHV (QFLVR
 ZLWKQRUPDO
WRWDOWUHHZDWHU
UHTXLUHPHQWVWR
SURGXFHDFURS
UHDFKLQJLQFKHV
6DXOV 
+LVWRULFDOO\ÀRRG
LVWKHGRPLQDWH
LUULJDWLRQPHWKRGDQG
FXUUHQWO\DFFRXQWV
IRURIDOOFLWUXV
:LWKUHGXFHG
ZDWHUVXSSOLHV
FRQVHUYDWLRQHIIRUWV
WRLQFUHDVHZDWHU
XVHHI¿FLHQF\DQGWR
HQVXUHVXVWDLQDELOLW\
RIDUHDSURGXFWLRQ

DUHRIXWPRVWLPSRUWDQFH0RUH
HI¿FLHQWZDWHUGHOLYHU\PHWKRGVVXFK
DVERUGHUÀRRGGULSDQGPLFURMHW
VSUD\RIIHUWKHSRWHQWLDOWRVDYHZDWHU
<RXQJ 0RUHRYHUWKHVH
LUULJDWLRQPHWKRGVDOVRKDYHRWKHU
DJURQRPLFEHQH¿WVVXFKDVPLQLPL]LQJ
WKHPRYHPHQWRIQXWULHQWVRXWRIWKH
URRW]RQHDQGUHGXFLQJSHVWFRQWURO
GXHWRORZHUVRLODSSOLHGSHVWLFLGHDQG
IXQJLFLGHORVVE\OHDFKLQJ 1HOVRQ
 
7KH7H[DV3URMHFWIRU$J:DWHU
(I¿FLHQF\ $:( LVDPXOWLIDFHWHG
HIIRUWLQYROYLQJWKH7H[DV:DWHU
'HYHORSPHQW%RDUGWKH+DUOLQJHQ
,UULJDWLRQ'LVWULFW6RXWK7H[DV
DJULFXOWXUDOSURGXFHUV7H[DV$ 0
$JUL/LIH([WHQVLRQ ([WHQVLRQ 
7H[DV$ 0$JUL/LIH5HVHDUFK
7H[DV$ 08QLYHUVLW\.LQJVYLOOH
DQGRWKHUV7KHWHQ\HDUSURMHFWZDV
LQLWLDWHGLQDQGZDVGHVLJQHG
WRGHPRQVWUDWHVWDWHRIWKHDUWZDWHU
GLVWULEXWLRQQHWZRUNPDQDJHPHQW
DQGRQIDUPFRVWHIIHFWLYHLUULJDWLRQ
WHFKQRORJLHVWRPD[LPL]HVXUIDFH
ZDWHUXVHHI¿FLHQF\7KHSURMHFW¶V
VFRSHLQFOXGHGPHDVXULQJDQG
HYDOXDWLQJWKHHI¿FLHQF\RIZDWHU
GLYHUWHGIURPWKH5LR*UDQGH5LYHU
IRULUULJDWLRQFRQVXPSWLRQE\YDULRXV
¿HOGYHJHWDEOHDQGFLWUXVFURSV
:DWHUXVHHI¿FLHQF\DQGWKH
HFRQRPLFVRIZDWHUVDYLQJVFDQEH
H[SODLQHGE\FRPSDULQJSURGXFHU
GHOLYHU\V\VWHPV)RXULUULJDWLRQ
WHFKQRORJLHVW\SLFDOO\XVHGLQ5LR5HG
JUDSHIUXLWSURGXFWLRQZHUHVWXGLHG
DVSDUWRIWKH$:(SURMHFW²ÀRRG
ERUGHUÀRRGPLFURMHWVSUD\DQGGULS
7KHVHZHUHFRPSDUHGWRHYDOXDWHWKH
LPSDFWRQIUHVKSDFNRXWDQGSRWHQWLDO
SUR¿WDELOLW\RIXVLQJYDULRXVLUULJDWLRQ
PHWKRGV 7DEOH 7KHIROORZLQJ
DQDO\VLVHYDOXDWHVWKHSRWHQWLDO
¿QDQFLDOLQFHQWLYHVIRUXVLQJWKH
YDULRXVV\VWHPV7KHLQYHVWPHQWFRVWV
RIPLFURMHWVSUD\DQGGULSV\VWHPV
ZHUHDOVRLQFOXGHG

,QFUHDVHG:DWHU8VH(I¿FLHQF\
DQG3UR¿WDELOLW\LQ&LWUXV3URGXFWLRQ
3RVVLEOHLQWKH/RZHU5LR*UDQGH9DOOH\

“Results indicate that the highest net cash farm income (NCFI) was with
border flood.”

Assumptions

Table 2: 10-Year Average Per Acre Financial Indicators for Grapefruit,
Lower Rio Grande Valley

7DEOHSURYLGHVDYHUDJH
10-Year Averages Per Acre
SDFNRXWSHUFHQWDJHV
Cumulative 10-Yr
RYHUHLJKWJURZLQJ
Total Cash
Total Cash
Net Cash Farm
Cash Flow/Acre
VHDVRQV  
Receipts ($1000) Costs ($1000) Income ($1000)
Pack-Out Scenario
($1000)
IRU5LR5HGJUDSHIUXLW
3.33
2.20
1.13
12.04
Flood-High
E\LUULJDWLRQPHWKRG
3.01
2.20
0.81
8.55
Flood-Average
3DFNRXWSHUFHQWDJHGDWD Flood-Low
2.60
2.20
0.40
4.22
IRUHDFKJURZLQJVHDVRQ
UHSUHVHQWVWKHDYHUDJH
3.97
2.16
1.81
19.18
Border Flood-High
SDFNRXWDFURVVPXOWLSOH Border Flood-Average
3.53
2.16
1.36
14.46
3.44
2.16
1.28
13.56
Border Flood-Low
$:(SDUWLFLSDQWV 
JURZHUVSHULUULJDWLRQ
3.52
2.28
1.24
13.17
Drip-High
PHWKRG $QQXDO
3.35
2.28
1.07
11.36
Drip-Average
SDFNRXWSHUFHQWDJHV
3.16
2.28
0.88
9.33
Drip-Low
ZHUHFDWHJRUL]HG
3.65
2.31
1.33
14.16
ORZDYHUDJHRUKLJK 
Micro-Jet- High
3.60
2.31
1.29
13.70
Micro-Jet-Average
E\WKHOHYHORIIUXLW
3.39
2.31
1.08
11.49
Micro-Jet-Low
SURGXFHG(VWLPDWHG
SURGXFWLRQ
**Based on 2005-2012 data.
LUULJDWLRQDQGV\VWHPV
FRVWVZHUHEDVHGRQ
UHOHYDQWWRW\SLFDOJUDSHIUXLWDQGFLWUXV LQ7DEOHDQG)LJXUH7DEOH
LQIRUPDWLRQSURYLGHG
SURGXFHUVLQWKH/RZHU5LR*UDQGH
SUHVHQWVWKHDYHUDJHRXWFRPHVIRU
E\FROODERUDWRUVLQYROYHGLQWKH
9DOOH\DUHD
VHOHFWHG¿QDQFLDOSURMHFWLRQVZKLOH
$:(SURMHFWDQGZDVDVVXPHGWREH
WKHJUDSKLFDOSUHVHQWDWLRQLOOXVWUDWHVD
W\SLFDOIRUWKHSXUSRVHRIWKLVFDVH
DQDO\VLV$FWXDO\LHOGVZHUHDGMXVWHG 7KHFRVW\LHOGDQGSULFHGDWDXWLOL]HG 1&),FRPSDULVRQRIWKHIRXULUULJDWLRQ
LQWKHDQDO\VLVLQFOXGHGLQIRUPDWLRQ
V\VWHPV
IRUµVKULQN¶RUWKHORVVRISURGXFW
IURPWZRRUPRUH$',SURGXFHUVIRU
ZHLJKWGXHWRGXVWWZLJVGHEULV
HDFKLUULJDWLRQPHWKRG6RLOW\SHV
%\XVLQJ\HDUDYHUDJHSDFNRXW
DQGORVVRIPRLVWXUH<LHOGVZHUH
UDLQIDOODQGPDQDJHPHQWSUDFWLFHV
SHUFHQWDJHV\LHOGVDQGZDWHUXVH
KHOGFRQVWDQWDQGEDVHGRQ
ZHUHDVVXPHGLGHQWLFDODQGH[FHSW
GDWDWKHUHVXOWVUHÀHFWWKHH[WUHPHVLQ
DYHUDJHV²ÀRRGWRQVDFUH
IRULUULJDWLRQFRVWVDOOLQSXWFRVWV
DQQXDOUDLQIDOOSDWWHUQVLQWKH/5*9
ERUGHUÀRRGWRQVDFUHPLFURMHW
DQGPDQDJHPHQWSUDFWLFHVZHUH
UDQJLQJIURPFRQVHFXWLYH\HDUVRI
WRQVDFUHDQGGULSWRQV
DVVXPHGWREHWKHVDPHDFURVV
GURXJKW  WRH[FHVVLYH
DFUH
LUULJDWLRQVFHQDULRV,UULJDWLRQFRVWV
UDLQIDOO\HDUVZKLFKDGGVPRUH
E\VFHQDULRZHUHGLIIHUHQWSULPDULO\
FUHGLELOLW\WRWKHRYHUDOO¿QGLQJV
$YHUDJHFURSSULFHV²IDQF\
GXHWRWKHDPRXQWRIZDWHUDSSOLHG
5HVXOWVLQGLFDWHWKDWWKHKLJKHVWQHW
WRQFKRLFHWRQDQGMXLFH
XQGHUHDFKLUULJDWLRQPHWKRG)RU
FDVKIDUPLQFRPH 1&), ZDVZLWK
WRQ²ZHUHFDOFXODWHGIURP
HDFK\HDURXWORRNSURMHFWLRQ
ERUGHUÀRRG 7DEOHDQG)LJXUH 
DFWXDOSULFHVUHFHLYHGE\
LQSXWSULFHVDQGRYHUKHDGFRVWWUHQGV
7KHSURMHFWHG\HDUDYHUDJHDQQXDO
$:(SURGXFHUV7KHVHDUHQHW
IROORZSURMHFWLRQVSURYLGHGE\WKH
1&),IRUERUGHUÀRRGZDV
SULFHVUHFHLYHGE\WKHFROODERUDWRUV
)RRGDQG$JULFXOWXUDO3ROLF\5HVHDUFK DFUHPRUHWKDQPLFURMHW
DGMXVWHGIRUKDUYHVWSDFNLQJDQG
,QVWLWXWH )$35,DWWKH8QLYHUVLW\RI
PRUHWKDQGULSDQGPRUH
FRPPLVVLRQFKDUJHV$YHUDJH
0LVVRXUL

WKDQÀRRG$QDVVHVVPHQWRIKLJK
SULFHVIRUDOOFROODERUDWRUVZHUH
WRORZSDFNRXWDOVRUHÀHFWVVLPLODU
XVHGWRPLQLPL]HSULFHGLIIHUHQFHV
Results
UHVXOWV%RUGHUÀRRG¶VDGYDQWDJHRYHU
GXHWRWUHHDJHKDUYHVWWLPLQJDQG
FRQYHQWLRQDOÀRRGLVODUJHO\UHÀHFWLYH
PDQDJHPHQW3URMHFWHG
&RPSUHKHQVLYHSURMHFWLRQVLQFOXGLQJ
RIKLJKHUDYHUDJHDQQXDO\LHOGV
SULFHVZHUHKHOGFRQVWDQWDW
SULFHDQG\LHOGULVNIRUWKHIRXU
WRQVDFUHIRUERUGHUÀRRGDQG
H[SHFWHGOHYHOV7KHVHDVVXPSWLRQV
LUULJDWLRQPHWKRGVDUHLOOXVWUDWHG
WRQVDFUHIRUÀRRG DQGKLJKHU
DUHLQWHQGHGWRPDNHWKHDQDO\VLV
2

“Border flood may have a NCFI or profitability advantage over flood,
drip, and micro-jet irrigation systems in grapefruit production based
on fresh vs. juice pack-out harvest.”
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DYHUDJHIUHVKSDFNRXW7KHDGYDQWDJHRI
ERUGHUÀRRGRYHUPLFURMHWDQGGULSLVGLUHFWO\
OLQNHGWRKLJKHUDYHUDJHIUHVKSDFNRXWDV
ZHOODVRYHUDOOFRVWV$YHUDJHFDVKFRVWVZHUH
DFUHIRUERUGHUÀRRGOHVVWKDQ
GULSDQGOHVVWKDQPLFURMHW7KHFRVW
SHUDFUHGLIIHUHQFHVODUJHO\UHÀHFWVDGGLWLRQDO
LQYHVWPHQWFRVWVIRUGULSDQGPLFURMHWV\VWHPV
WKDWRYHUULGHZDWHUDQGRSHUDWLQJFRVWVDYLQJV
7KHGRZQZDUG1&),WUHQGVLQ)LJXUHDUH
ODUJHO\GXHWRSURMHFWHGSULFHVDQG\LHOGV
EHLQJKHOGFRQVWDQWZKHUHDVSURGXFWLRQFRVWV
LQFUHDVHRYHUWKH\HDUSHULRG

7KH1&),DGYDQWDJHRIERUGHUÀRRGLVDOVR
UHÀHFWHGLQWKHDELOLW\WRJHQHUDWHFDVKÀRZ

7DEOH 7KH\HDUFXPXODWLYHFDVKÀRZ
         
EDODQFHVLOOXVWUDWHWKHSRWHQWLDOSUHWD[FDVK
UHTXLUHPHQWVRUÀRZVJHQHUDWHGXVLQJWKHIRXULUULJDWLRQPHWKRGV%RUGHUÀRRGRQDYHUDJHJHQHUDWHGDFXPXODWLYH
FDVKÀRZRIPRUHWKDQPLFURMHWPRUHWKDQGULSDQGPRUHWKDQÀRRG&XPXODWLYHFDVKÀRZUHVXOWV
DVVHVVLQJKLJKDQGORZYDULDWLRQVLQSDFNRXWDOVRIDYRUERUGHUÀRRG
    

Summary

7KHUHVXOWVLQGLFDWHWKDWERUGHUÀRRGPD\KDYHD1&),RUSUR¿WDELOLW\DGYDQWDJHRYHUÀRRGGULSDQGPLFURMHWLUULJDWLRQ
V\VWHPVLQJUDSHIUXLWSURGXFWLRQEDVHGRQIUHVKYVMXLFHSDFNRXWKDUYHVW%RUGHUÀRRG¶VFRVWDGYDQWDJHRYHUÀRRGGULS
DQGPLFURMHWLUULJDWLRQV\VWHPVLVDOVRDIDFWRU7KHVHUHVXOWVUHDI¿UPWKH¿QGLQJVLQ)RFXV <RXQJ ZLWK
PLQRUGLIIHUHQFHVEDVHGRQ\HDUVYV\HDUVRISURGXFWLRQDQGPDUNHWKLVWRU\
$FWXDO\LHOGVDQGSDFNRXWSHUFHQWDJHVYDU\EDVHGRQUDLQIDOOVRLOW\SHVWUHHDJHSUXQLQJDQGRWKHUPDQDJHPHQW
SUDFWLFHV(LJKW\HDUDYHUDJHVOHQGFUHGHQFHWRWKHUHVXOWVWKDWUDLVLQJERUGHUVEHWZHHQFLWUXVWUHHURZVPD\EHWKHEHVW
RSWLRQ+RZHYHURWKHULVVXHVVXFKDVWHUUDLQDYDLODELOLW\RIODERUDQGFRVWRIZDWHUPD\DOVRSOD\DUROHLQGHFLGLQJ
ZKLFKV\VWHPLVWKHEHVW¿WIRUDQLQGLYLGXDOSURGXFHU
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