The Story of the Farmers Screen
This story beings with the Farmers Irrigation District (District), which is located in Hood
River County, Oregon, USA, about 100 kilometers east of Portland. The District began
delivery of irrigation water in 1874 via open canals from the main stem of the Hood
River and its tributaries, serving about 2350 hectares of high-value orchard land.
Operation and maintenance revenue for the irrigation district is obtained from
assessments on the orchardists, but historically there was never sufficient money to
enhance the irrigation water delivery system. This economic shortfall made it difficult to
deliver reliable, full volumes of water for fruit production. Inefficient water delivery
resulted in poor crops, which kept farm revenue low, making it impossible to increase
assessments to address system improvements. The people of the District felt trapped in
an endless negative cycle.
Nevertheless, in 1974, the District began studying the feasibility of developing smallscale hydropower facilities. A pilot hydropower project appeared promising, and the
District began the process of designing and constructing two hydroelectric facilities. The
goal was to realize substantial revenue with which to enclose the entire water delivery
system in pipe and provide pressurized water delivery to irrigated agriculture in western
Hood River County. Looking back, we can say that the District had stumbled into its first
steps toward sustainable development.
SYSTEM DESCRIPTION
Because the topography of the District’s watershed consists of large elevation changes,
District engineers designed two hydropower plants staged to exploit the full potential of
the elevation changes and available flow. The upper hydroelectric facility is positioned
such that its tailrace discharges into the forebay pond of the lower hydroelectric plant.
With this configuration, the upper system water also passes through the lower system,
thus optimizing hydroelectric revenue.
To construct the hydropower facilities, the District borrowed 12 million dollars (U.S.) in
revenue and general obligation bonds from the Oregon State Department of Energy
Small-Scale Energy Loan Program. In January 1985, the lower plant was connected to
the Bonneville Power Administration grid. The upper facility was connected in
November 1986. Annual combined production of the hydropower facilities is now as
high as 25 million kilowatts per year, producing annual revenue as high as 2.5 million
dollars. As expected with a run-of-river facility, actual annual production varies as a
function of precipitation, snow pack, and stream flow. Annual maintenance requirements
and other infrastructure limitations also impact annual production.
PROCESS AND SOLUTIONS

Start-up Problems
When the District began producing electricity in 1985, several major problems became
evident. The system was inefficient and dependent upon archaic canals for water
delivery. While these canals were capable of delivering some water during the summer
months, they often failed during the winter months, making it impossible to keep water
flowing to the plants. Mechanical failures were common, and remote control and alarm
systems, although state-of-the-art for their time, were unreliable. In the early years of
operation, all project revenue had to be directed to debt service. If the plants were off
line even for a brief period of time, the District would be in default on its loans and the
orchardists, already unable to meet their own operating expenses, would have to make up
the shortfall. District staff people were exhausted by the schedules required to keep the
system operating.
Water delivery to the orchards and the turbines remained poor; crops were not optimal
due to lack of reliable water; no additional money was available to enhance the District’s
conveyance system. The turbines, located to take full advantage of elevation changes and
available flow, were perceived to be in direct competition with the irrigators.
Interpersonal conflicts and blame-based behavior ruled. There was serious strife among
irrigators, District staff, and the District Board of Directors. There was heavy turn over
in staff and directors, and it was difficult to establish a team familiar with the operation
requirements and long term vision of the District.
One other major factor contributed to the start-up problems of the hydropower plants.
This factor held the seed of a solution, but it did not seem so at first. When the District
borrowed the 12 million dollars and constructed the power facilities, not all of the water
rights necessary to realize full project revenue were in place. State and District officials
were not concerned about this shortcoming since the water right acquisition process was
believed to be perfunctory. However, much to the surprise of the government officials at
the time, a new Oregon state law—called the “one dead fish” law—was adopted before
the water rights were received. The new law required that no small-scale hydropower
project could be constructed if it had the potential to kill even one individual fish. This
was not a “no net loss” standard. Instead, this new law said “no loss.” The fish agencies
were extremely skeptical of the value of hydropower production, and the District was told
that no additional water rights would be forthcoming. This meant that the District would
be bankrupt.
It was this seemingly final “no” that induced a community and District paradigm shift.
Unless the District began to explore the idea of making decisions based on the needs of
fish, there would be no future. We began a new process under the following slogan
—“Let fish be our guide.”
A New Way of Business
We let fish lead us to sound decisions in the realm of ecology, economy, and social
equity. The paradox of allowing ourselves to be taught by our “adversary” created
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solutions previously unimagined. We could no longer see our issues as “win-lose” or
“trade-off.” We began to imagine less polarized scenarios. We began to use the creative
tension of a problem to lead us to a solution. Instead of looking at pipe projects and
watershed restoration projects as an expense, we began to see the obvious. These
projects increase revenue. If a watershed’s health is restored and water is delivered to
orchardists without waste, then more water is available for fish and farms.
To address the perceived competition for water between the generators and irrigators, we
gave irrigators low flow sprinkler heads. These new sprinkler heads allowed people to
irrigate more effectively with far less water. Orchardists learned that applying less water
with increased frequency often reduced operation costs and enhanced fruit quality. The
conserved water resulting from this low flow sprinkler head strategy was then available
for the generators, which resulted in slightly increased revenue. The increased revenue,
no matter how sparse, provided for pipe construction in the worst sections of canal, which
increased available flow, which in turn increased revenue, which increased total pipe
construction. By respecting the fish, we discovered a positive feedback loop that allowed
us to build and operate our system in a sustainable way.
Roadblocks, Detours, and Open Roads
We still needed to optimize our hydropower system flow in order to reliably meet debt
service and provide adequate water to orchardists. Even though we had some early
conservation success stories, the fish agencies were not interested in watching yet another
small-scale hydroelectric facility dry up more tributaries. With no place else to turn, we
approached the local fish agencies with our hats in our hands. To our surprise, the fish
agency representatives asked how much water we would need. District staff and
directors knew that additional water was necessary for the economic viability of the
project and the community, but we did not know how much. We had no flow data. As
we began struggling with the question of need, a flyer arrived in our office mail box from
Vancouver, British Columbia advertising a seminar on new flow modeling techniques.
The title of the seminar was The Hydrology of Unguaged Sites in Mountainous Terrain.
The seminar pointed the way to a comprehensive solution. Rather than stumbling, we
began to plan our future in an ecosystem context.
Resolution
The Oregon Water Resources Department and fish agencies identified appropriate instream flows, and we developed a spreadsheet program to project hydropower revenue
after meeting fish flow requirements. The spreadsheet program revealed that fish needs
could be fully addressed yet there would still be enough water to optimize hydropower
production. The District, letting fish be its guide, gained the full support of the Oregon
Water Resources Department and federal and state fish agencies. In contrast to a few
years back when water rights were denied, all parties were in favor of the project. In
1990, the District was granted the previously requested water rights. In return for the
additional water, the District agreed to install fish screens at all diversions. The District
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also agreed to adopt minimum flow standards and complete ongoing watershed
restoration projects on Green Point Creek—a major tributary in the Hood River Subbasin.
Revenue began to stabilize, and progress was made with our stream restoration work.
More flow and more revenue became available to enhance on-farm irrigation efficiency,
agriculture production, and fruit quality. As more pipe was installed and pressure water
became available without pumping, the District not only produced more electricity but
also decreased consumption of electricity. With better revenue, we were also able to fund
the design and installation of a comprehensive remote telemetry system. The system
monitors project diversions, flows, canals, and gate systems and transmits data to the
District’s computer network. The system allows for alarms to be sent to pagers so that
system operators can quickly respond. The telemetry system has further optimized
revenue, greatly decreased operation and maintenance expenses, and improved quality of
life for District staff.
Screen Stories and Big Plans
In compliance with its commitment to install fish screens, the District constructed vertical
panel or rotary drum screens on its diversions. However, operation and maintenance
costs were high, and water diversion was unreliable because the screens would frequently
fail. The District lost several hundred thousand dollars each year because of interrupted
water diversion. Nonetheless, we were committed to protecting fish and were unwilling
to compromise our promise to the fish agencies. Keeping this commitment was a
struggle at times. On the other hand, despite the shortcomings of the screens,
hydroelectric revenue was substantially increased—the project was operating at a nice
profit—and irrigation water delivery and grower satisfaction were at an all-time best.
Although the hydropower system was far from optimized, overall costs were down,
revenue was up, and agriculture production improved. In 1995, we wrote Oregon’s first
irrigation district water conservation and management plan and adopted it as District
Policy. It seemed we were on the right path.
A Flood and an Unhappy Partnership
In February 1996, a rain-on-snow event induced flood flows of impressive magnitude,
annihilating our screen facilities and most of our major conveyance canals. It was the
worst of times about to become the best of times—but not without leaving the District
nearly bankrupt. The previously mentioned debt service on 12 million dollars borrowed
from the Small-Scale Energy Loan Program was still substantial. Flood restoration costs
exhausted bond payment reserves, and the District was unable to meet debt service. The
Oregon State Audits Division audited the District’s financial statements and concluded
that the District’s expenditures for sustainable projects could not continue.
The State of Oregon threatened to take over the project, focusing on strict, short-term
economic considerations including the imposition of increased assessments on the
orchardists. In the course of the audit, however, it was discovered that the Oregon
Department of Energy had not passed savings onto the District after several bonds were
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refinanced. The Small-Scale Energy Loan Program was forced to substantially reduce
District debt service and reserve requirements. Interest on reserve accounts, which were
reestablished with debt service savings, was also required to be passed to the District.
These changes allowed the District to transcend the economic difficulties induced by the
flood and realize net proceeds from hydroelectric revenue.
Opportunity through Crisis
The post-flood circumstances were unsettling to the District people. Their livelihoods
were at stake. In addition to the nearly bankrupt status of the District, orchardists were
without early-season water. Even so, emergency funds were filtering in, and growers
agreed to pay additional assessments to meet emergency expenses. Several communityminded orchardists offered their equipment and labor to begin diversion restoration.
Two hopeful growers working on the District’s Dead Point Creek diversion asked
permission to construct an innovative, passive, horizontally-oriented screen system—one
the District had been testing for several years. The screen was in its early stages of
development, yet it was refined enough to overcome the historical limitations of
horizontal screens. The growers working on the diversion project believed in the
horizontal technology and were sure that the horizontal screen would be much quicker to
construct.
New Screen Technology Mitigates Fish Migration Problems
A fateful decision was made to accept the growers’ suggestion and restore the Dead Point
diversion with the new horizontal screen technology. Utilizing this new style of
screening, the diversion was restored within one week’s time. The screen worked well.
It required little cleaning, fish passed upstream and downstream without injuries of any
kind, and sediment and debris did not foul the screen. Operation and maintenance costs
decreased, and reliable, uninterrupted, and steady diversion caused hydroelectric revenue
to increase.
The promising performance of the Dead Point Creek screen and support from local fish
agencies encouraged further enhancement of this new technology. The District installed
other small versions. In 1999, we installed a full-scale prototypical screen at a test site
on a 2.0 cubic meter per second diversion. At this prototypical site, and at a test site in
Denver, Colorado, esoteric hydraulic studies conducted by hydraulic engineers and
modelers demonstrated surprising flow attributes conducive to reliable and efficient fish
passage and cleaning characteristics. Assessments by fish biologists in the private sector
and at universities demonstrated that fish could pass over these horizontal screens without
mortality or injuries of any kind. In 2001, based on the results of these extensive tests,
state and federal fish agencies directed the District to construct the first full-scale version
of this screen at a diversion on the Hood River.
The new horizontal flat plate fish screen, as it has come to be called, enhances diversion
operation. The screen system is good for irrigators and hydroelectric producers alike. It
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reduces operation costs, eliminates debris and sediment from the diverted water, and
safely passes fish of all species and life stages.
The Birth of a Sustainable Vision
As the horizontal screen technology was refined, fish agencies and District directors
encouraged the inventors to seek a patent. They wanted to make the screen available to
diversion facilities throughout western United States and Canada. Some private sectors
sought the rights for the screen technology, but the District directors and inventors
adhered to the belief that the technology should be developed in a manner that furthered
the common good. The directors wanted the technology to continue to save fish and
enhance diversion practices for irrigated agriculture — to be sound in matters of
economy, ecology, and social equity. Accordingly, the inventors of the technology sought
a patent and signed over all rights for the patent to the Farmers Irrigation District. The
patent, and all subsequent patents, will be held in perpetuity in the public domain. The
needs of fish and farms will hold the highest priority.
The Future
In an effort to realize this sustainable vision, the Farmers Irrigation District sought the
most appropriate mechanism for bringing the new screen to market. In October 2005, the
District licensed the Farmers Screen to the Farmers Conservation Alliance (FCA) – a
nonprofit group dedicated to developing resource solutions for rural communities. The
patent was licensed to FCA with the understanding that all profits from sales of the
Farmers Screen be invested for the common good.
In the several years since its launch, FCA has successfully installed seven screens with an
additional 26 screen projects on the immediate horizon. In addition, FCA has developed
diverse outreach programs including the Navigator, a booklet designed to guide rural
Oregonians towards saving money by saving resources, and Rural Roots, a public
education effort celebrating the innovative work of individuals promoting sustainability
throughout rural Oregon. FCA has also begun to develop renewable energy strategies that
further its mission. The Farmers Screen was a solution developed to meet the needs of
irrigators, hydroelectric producers, and agencies concerned with the well-being of fish.
FCA is now applying this same unifying approach to all of its endeavors.
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