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APPENDIX D 

On-Farm Systems Assessment 

Purpose and Scope 
The purpose of assessing on-farm systems was to develop an understanding of irrigation 
methods and management practices for various cropping systems specific to Oakdale 
Irrigation District (OID). Field observations provided valuable information about how 
growers operate their systems, challenges faced, and region-specific cropping practices that 
affect water use. This information was critical for other elements of the OID Water 
Resources Plan (WRP), specifically for land use forecasting and water balance efforts; the 
on-farm assessment information was necessary to refine the assumptions made in these 
other two efforts, based on actual observations and trends that could only be established 
through field-level district assessment. This assessment had the following objectives: 

Obtain local knowledge about OID system operation as related to on-farm irrigation 

Determine a range in irrigation practices including methods, scheduling, efficiency, 
monitoring, maintenance, and tailwater management  

Identify specific water delivery problems/successes 

Solicit ideas and concerns from growers regarding system improvements 

Collect local thoughts on changes in land use and the drivers for those changes 

Develop an understanding of the most prevalent cropping systems and factors affecting 
crop distribution throughout OID 

A thorough understanding of these topics, based on field observations, was critical so that 
future land use forecasts and water balance assumptions could be determined with local 
knowledge and regional practices in mind.  

Methodology
The on-farm systems assessment included a districtwide reconnaissance survey of irrigation 
systems, cropping, management practices, and grower issues. This was accomplished 
through the following primary efforts: 

1. Individual on-farm system tours and grower interviews 
2. Regional systems survey 
3. Group grower interviews 

On-Farm System Tours and Grower Interviews 
On-farm system tours were conducted to observe farm production systems and practices 
and to gather information from growers. Interviews were conducted at growers’ farm 
facilities or fields, allowing them to demonstrate and explain their specific system 
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characteristics and capabilities. Discussion topics were selected to gather key information 
about water use and system management at the grower’s field and in the area. Additionally, 
on-farm visits allowed direct observation of systems and fields, providing insight about 
farm operations.

Grower selection aimed to gather both large and small growers distributed throughout OID 
that included a sampling of representative crop types. Management practices were also 
observed and discussed. 

Grower interviews included the following topics of discussion, where applicable: 

Types of crops farmed, cropping schedule, and general cultural practices 

Irrigation system type including estimated system efficiency and uniformity ranges, as 
well as anticipated changes in irrigation methods 

Irrigation scheduling including frequency, duration, constraints, and drivers 

Tailwater management systems including tailwater destinations, uses, and estimated 
losses

Other farm management practices (such as fertilization and tillage) and how they 
influence irrigation practices

Delivery mechanisms (for example, canal or pipeline) and the reliability, strengths, and 
weakness of field-edge delivery systems  

Cropping projections, including past changes in crops grown, thoughts on future 
changes, and drivers for changes 

Regional Systems Assessment 
In addition to on-farm tours and grower interviews, a more general districtwide assessment 
of systems and practices was conducted. Driving surveys were conducted throughout the 
district to determine approximate distribution of crops, irrigation methods, and 
management practices. System types, condition, evidence of maintenance, and management 
practices were observed.

This effort focused on a more regional assessment of OID water use by farms and 
influencing factors, including the following:  

Soil and topography characteristics and their influence on crop selection, irrigation 
methods, and management 

Regional water delivery mechanisms and their influence on irrigation methods and 
tailwater losses

Overall irrigation practices and irrigation efficiency assessments based on observation of 
inflows and outflows within a field or system. 
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Group Grower Interviews 
Group grower interviews were conducted to investigate grower thoughts and perceptions 
about OID and the influences of OID on their irrigation practices. Approximately 
10 different growers were interviewed during group grower interviews. Growers 
represented different crop types and regions within OID. 

These interviews were conducted in two group sessions away from the OID office without 
any OID staff or Board members present. Interviewees were informed about the nature of 
the WRP and that OID was interested in their candid responses. A list of questions was 
posed to the group and individual responses were recorded. Some of the responses to these 
questions centered around on-farm irrigation practices and systems.  

Results
Overall, approximately 25 different growers were interviewed in one-on-one or group 
settings. On-farm system tours and grower interviews were extremely valuable in 
understanding the bulk of grower activities and establishment of existing practices and 
future trends for development of the WRP. The observations and grower input obtained in 
the grower interviews and on-farm system assessments revealed many common themes and 
trends. These results are discussed in the following subsections: 

Primary cropping system categories 
Geographic trends 
Water balance impacts 
Relationship to other components of the WRP 
General grower perceptions and opinions 

Primary Cropping System Categories 
Districtwide, irrigation water management and irrigation system type was dependent 
primarily on the crop type. In most cases, a similar irrigation system was used on a similar 
crop type (such as basin irrigation on rice, or surface flooding on pasture). During the 
on-farm system assessments, four major crop types were established. The four categories 
included:

Corn/oats
Orchards (mostly almonds and walnuts) 
Irrigated pasture 
Rice

These four crop systems accounted for the vast majority of OID: 47,300 acres, or 92 percent 
of the 51,700 acres farmed in 2004 (Figure D-1). The common components of each crop 
system are summarized in Table D-1 and are discussed in the following subsections. 
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TABLE D-1 
Summary of Irrigation and Farming Practices for Primary Irrigated Cropping Systems in OID 
OID WRP Technical Appendixes 

Practice Corn/Oat Orchard Pasture Rice

Irrigation 
Method(s)

Furrow 

Surface flood 

Drip and microsprinkler 
(~75%)

Impact-head sprinkler 
(~15%)

Border check (~10%) 

Border check (50%) 

Surface flood (50%) 

Basin flood 

Irrigation 
Water 
Source(s)

OID

Dairy manure water 

OID

Groundwater 

OID OID

Crop
Season 

Corn: late spring to fall 

Oats: late fall to spring 

Permanent Permanent Spring to early fall

Irrigation 
Practices

Occasional blended 
dairy wastewater reuse 
on some fields 

Various types of furrow 
irrigation 

Scheduling based on 
OID delivery timing  

Oats largely not 
irrigated except for 
pre-irrigation in fall and 
occasional spring 
irrigation before 
harvest

Depends on irrigation 
method

Surface irrigation 
scheduling based on 
OID delivery timing 

Sprinkler irrigation 
scheduling based on 
crop demand 

Surface water applied 
though sprinklers is 
filtered

Scheduling based on 
OID delivery timing 

Water application (for 
example, efficiency, 
uniformity) varies 
widely 

Irrigation for initial 
filling and ET/deep 
percolation 
replacement in 
flooded fields only. 
Fields are usually 
drained at least once 
and refilled 

Initial filling and 
top-off scheduling 
based on OID 
delivery timing 

Tailwater 
Handling 

Where dairy water is 
reused, fields have 
tailwater recapture 
and/or reuse systems. 
Otherwise, common 
practices are used for 
furrow irrigation with 
tailwater 

Produces little 
tailwater, unless border 
check irrigated (~10%). 

Border check tailwater 
is usually not 
recaptured 

Varies widely Tailwater is 
discharged interim 
and fall field draining 
only; little other 
tailwater is produced 

Corn/Oats
The corn/oat system consisted of a crop rotation between a winter oat crop and a summer 
silage corn crop. The winter crop is most commonly oats, but could be another grain such as 
wheat or barley. Even though the water demand for this crop is mostly supplied by winter 
rains, growers may apply one or two fall irrigations before the OID water delivery season 
ends and/or an early spring irrigation before harvest when OID water delivery begins.  

The summer crop is most commonly silage corn, but may be another feed crop such as 
sudan grass or sorghum (milo). This crop is planted in the spring after the winter crop and 
is grown through the summer months with irrigation. 
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Almost all corn/oat crop types were associated with dairies. These crops were grown 
predominantly as a feed source, but also as a method to provide a nutrient uptake mechanism 
for recycled dairy wastewater previously applied to the field. Dairy manure water was 
blended with irrigation water on a portion of most corn/oat farms, however, usually only on a 
select number of fields in a rotational pattern. This practice provides a local disposal method 
for dairy wastewater and recycles valuable nutrients that are utilized by the crop.  

Dairy wastewater accounts for only a small portion of total applied irrigation water and 
thus was not considered a major water source for this cropping system. However, fields 
receiving manure water must control tailwater discharge and therefore do reduce overall 
tailwater losses for this crop system. Because of tailwater discharge restrictions, irrigation of 
the farms recirculating tailwater is inherently more efficient. Tailwater losses are lower, so 
the primary factors affecting efficiency are irrigation scheduling and distribution 
uniformity. These factors impacted efficiency estimates for this cropping system and 
resulted in lowered estimates for tailwater discharge.  

A good number of corn/oat systems had established tailwater capture and recirculation 
systems that conveyed, stored, and reused tailwater. Some corn/oat areas did not receive 
recycled manure water and, therefore, are not subject to tailwater discharge restrictions. These 
areas typically had steeper topography or were more remotely located relative to the manure 
source or storage pond, making tailwater capture or wastewater application infeasible. 
Tailwater losses are still 
significant on those lands where 
recapture is not required. 

FIGURE D-2 
Example of Poly Pipe (flexible gated pipe) Furrow Irrigation on Corn

Most corn/oat rotations were 
irrigated with furrow 
irrigation. Many furrow 
irrigated fields used some type 
of gated pipe (flexible or rigid) 
or header ditch. The gated 
pipe is fitted with nozzles or 
punched with holes that 
deliver water to furrows 
(Figure D-2). This system 
eliminates the need for a 
header ditch and the 
associated irrigation 
management and 
maintenance. In most gated 
pipe systems observed, 
nozzles were simply turned on 
and off to irrigate the desired 
number of furrows per set. 

In traditional furrow irrigation systems observed, water was run though a header ditch with 
PVC pipes passing through, or over one side and into individual furrows. This system 
requires more labor associated with head ditch water management.  
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Orchards
This system consisted mostly of almonds with some walnuts near recent alluvial soil deposits 
of the Stanislaus River and its tributaries. The irrigation method used for this crop type was 
dependent on the age of orchard and, to a lesser extent, the proximity to gravity-fed surface 
water. Orchard irrigation systems predominantly included drip and microsprinkler systems, 
but also included impact-head sprinkler and border-check systems. Newer orchards almost 
exclusively used drip and microsprinkler systems. According to growers, drip irrigation is 
used only temporarily during the first 2-3 years and is replaced by typical microsprinkler 
heads after trees are a couple years old. Older orchards had a wider variety of irrigation 
systems including impact head sprinklers and some sparse border-check systems. Some older 
orchards have been converted to newer microsprinkler systems.  

Sprinkler irrigation of orchards depends on a steady, pressurized water supply. That was 
either achieved through reliable surface water that can be pressurized directly out of the 
distribution source, or through groundwater. Usually orchards not in direct proximity to a 
reliable surface water supply relied on groundwater. A repeated comment from growers 
was the preference of surface water due to cost, but the need to have a groundwater source 
for frost protection. Therefore, orchards using surface water as the main irrigation source 
usually had a corresponding groundwater well to provide frost protection and emergency 
water supply when necessary. Orchards near steady supplies (such as main OID canals or 
the Stanislaus River) often utilized those sources by pumping from the surface water source 
into the irrigation system. This practice reduces pumping costs but requires that water be 
pumped through a filtration system to remove debris and fine particles that could clog or 
wear down sprinkler nozzles. Growers who had the opportunity to use surface water 
indicated that the pumping cost benefit usually outweighed filtration investment.  

The method of orchard irrigation and source of irrigation water affect water balance 
modeling factors including irrigation efficiency and tailwater production. The distribution 
of the different irrigation methods used in this cropping system was considered in 
determining these factors. 

Irrigated Pasture 
Irrigated pasture predominantly used border-check or flood irrigation methods and 
included a broad range of farming practices, depending on the size and topography of the 
farm. The majority of pasture customers operated small hobby farms, whereas the majority 
of the total pasture acreage was composed of a few customers. In all cases, pasture 
production was used for livestock grazing. Very little grass hay was observed. 

Irrigation methods on pasture ranged from well-maintained, uniform, and relatively 
efficient border-check irrigation to crude flood irrigation (for example, wild flooding). 
Border-check irrigation involved a series of irrigation valves turned on manually in sets to 
flow onto a portion of the field, separated by low earthen borders (Figure D-3). Most of 
these fields had a drainage system that captured tailwater and routed it to a local drain way. 
Border check maintenance varied widely from annual to nonexistent. Some growers 
indicated that they maintain their checks and valves every year and frequently repair leaks, 
blow-outs, or rodent damage. Others indicated they have not maintained checks in many 
years. Average border conditions were assumed for estimates of border-check irrigation 
efficiency and uniformity.  
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Natural topography also played 
a significant role in the 
efficiency and uniformity of 
pasture irrigation systems. In 
areas with steeper topography, 
pasture irrigation was 
sometimes restricted to the 
lower areas where water could 
be routed by gravity, leaving 
dry-farmed tops. The frequency 
of checks usually corresponded 
to the complexity of the 
topography. By default, due to 
the challenging topography, 
these areas had lower estimated 
efficiencies and uniformities.  

Although significant water 
infiltration improvement is 
likely attained by surface water 
capture within dense grass stands, overall tailwater produced by irrigated pasture systems 
was considered the highest (in terms of total volume) of all land use types. This was 
especially true within more complex topography areas. The topography and border check 
maintenance were the primary factors influencing irrigation efficiency in this system.  

FIGURE D-3 
Example of Border-Check Irrigation on Pasture

Rice
This land use type consisted of flood irrigated rice. Rice fields are drained one or two times 
per year, but are otherwise irrigated only to maintain the desired water level in fields. 
Within OID, rice is generally planted in early spring and harvested in late summer. If 
possible, growers apply water to fields after harvest to aid in straw decomposition 
(“decomp water”). However, this depends on the OID water delivery schedule and 
availability. The OID service period does not always extend as far into the fall as would be 
desired for rice decomp water.

Geographic Trends
The cropping systems identified in this effort were influenced by certain geographical 
trends. OID lateral service areas (LSAs) were used as a reference to identify different 
geographical areas (Figure D-4 on page D-11). Different practices were observed in different 
areas within OID based on topography, soil type, proximity to urban areas, and service 
capabilities.  

Several geographic trends were observed in the district relative to crop distribution, 
irrigation management and irrigation efficiency. Additionally, within each cropping system, 
geographical trends were noted relative to irrigation type. 
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The following trends are discussed in this section: 

Orchard irrigation water source depends on proximity to steady-head supply canals 

Orchard irrigation method depends on orchard age 

Continued rice production depends on location relative to urbanization and suitability 
for other land use types 

Relative amount of tailwater discharge from corn/oat and pasture land use types 
depends on topography 

Geographic Trends in Orchards
New orchard distribution is widespread, but large areas have recently been planted around 
the eastern and northern parts of OID, especially in the Kearney-Union, Brichetto, Clavey, 
and South LSAs. Some of these new orchards use surface water for irrigation and have a 
groundwater well for supplemental supply and frost protection. Distribution of orchards in 
other parts of the district rely more on groundwater. Older orchards have more variable 
irrigation methods and were 
concentrated near the Stanislaus 
River in the Rodden, High Line, 
Eaton, and River Road–Moulton 
LSAs. Older orchards in the 
northern part of OID near the river 
were usually old border-check 
systems that were either still in use, 
or had been retrofitted to 
impact-head sprinklers. Orchards 
relying on surface irrigation were 
primarily in these areas 
(Figure D-5). Some of these had 
been updated to the commonly seen 
microsprinkler system of newer 
orchards (Figure D-6). Orchards 
were being updated to more 
modern irrigation systems fairly 
aggressively.

FIGURE D-5 
Border-Check Irrigation on an Orchard off River Road 
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In general, orchards only used OID 
water as an irrigation source if they 
are flood irrigated or if a steady 
supply was available for 
pressurization into a sprinkler 
system. All observed surface 
irrigated orchards used OID water. 
Again, these were concentrated in 
areas near the Stanislaus River. 
Sprinkler irrigated systems can rely 
on surface water pumped from an 
OID canal or pumped groundwater. 
The former was only true where 
steady canal supplies were available. 
Certain main canals have such 
supplies and are the only canals that 
can supply steady surface water to 
sprinkler irrigated orchards. Cometa 
and South Main laterals are two 
examples. Not all orchards near 
these supplies elect to use surface water, however. Developing a system to use surface water 
involves investment in system modifications and filtration systems. Growers must be able to 
make the capital investment and maintain the filtration and distribution system. Orchards 
pumping water from canals through filtration systems for sprinkler use were noted on the 
South Main Canal and near the South Lateral/Brichetto split (Figure D-7).  

FIGURE D-6 
Microsprinkler Irrigation on Orchards

Orchards are rapidly being planted throughout most areas of the district with addition of 
groundwater wells, or where available, pressurization of OID water supplies. In most cases, 
topography does not influence the 
efficiency or uniformity of irrigation 
systems in orchards. 

FIGURE D-7 
New Orchard Being Irrigated with Pressurized and Filtered Surface Water

Geographic Trends in Rice 
Rice systems varied geographically 
due to soil type and land use 
pressures. Rice production in the 
Pausell LSA (Figure D-4) is thought 
to be somewhat stable, since the 
soils (clayey textures) and 
topography (nearly level) support 
this land use type over most others. 
In other areas (such as the 
Hirschfeld-Clark, Campbell, and 
Fairbanks LSAs) urban pressures 
and the popularity of hobby farms 
other cropping systems will likely 
lead to replacement of rice.

W092005005SAC/323059/053420008 (APPENDIX D.DOC) D-13



OID WATER RESOURCES PLAN TECHNICAL APPENDIXES 

Geographic Trends in Tailwater Discharge
The ratio of applied water that is discharged as tailwater clearly varies with irrigation 
method, but also varies with topography. Border-check, furrow, and flood irrigation 
systems are the primary producers of tailwater in the district. Coupling these irrigation 
methods with steeper topography further impacts the distribution uniformity and efficiency 
of applied water. Topography is more complex in the northeast and southeast areas of OID 
and results in increased tailwater production in these areas (Figure D-8).  

Pasture and corn/oat land use types were the primary producers of tailwater discharge due 
to irrigation method. The effect of topography was noted most clearly on pasture fields 
where irrigation water was applied in a border-check system throughout flatter portions of 
fields, but left higher portions of fields dry (Figure D-9).

Corn and oats are grown on comparatively flat ground, especially in the western and 
southern parts of OID and are increasingly associated with tailwater management systems, 
thereby producing less tailwater (on average) than pasture areas.

The understanding that both irrigation type and topography impacts tailwater discharges 
was useful in the determination of input variables for water balance modeling and ultimate 
calibration of the water balance itself. 

Water Balance Impacts 
The information gained through on-farm observations and interviews influenced water 
balance input parameters as well as projections for future land use and irrigation practices.

On-farm observations played a key role in determining the following water balance 
parameters:

Deep percolation to tailwater ratios  
Irrigation method distribution
Efficiency

Deep Percolation to Tailwater Ratio 
Tailwater discharge was dependent primarily on irrigation method and topography. 
Likewise, the ratio of deep percolation water to discharged tailwater (DP/TW) depended 
primarily on these same factors. Irrigation methods relying on gravity flow must produce 
tailwater for a period of time in order to attain adequate infiltration. Steeper topography 
amplifies this by accelerating water flow across surfaces and decreasing the ratio of 
infiltrated water to runoff. Therefore, estimated DP/TW ratios were lower where 
topography was steeper and surface irrigation methods were used. For irrigation methods 
that produced limited tailwater (such as microsprinklers on orchards) the DP/TW ratio was 
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higher and the effect of topography 
was negligible. Table D-2 shows the 
DP/TW ratios developed for use in 
water balance modeling. For crop 
systems that use surface irrigation, 
these ratios were adjusted slightly 
based on the topographical relief 
within various LSAs. Therefore, 
within pasture and corn/oat 
systems, DP/TW is slightly lower 
in more rolling LSAs and higher in 
flatter LSAs.

Irrigation Method Distribution  
Irrigation methods were relatively 
consistent for all cropping systems, 
except for the orchard system. 
Orchard irrigation methods 
included border-check, flood, 
impact-head sprinkler, and 
drip/microsprinkler irrigation types. These different irrigation types were well distributed 
throughout the district, but the most prevalent irrigation methods were drip and 
microsprinkler irrigation. Because the efficiencies and water use associated with these 
systems vary widely, their prevalence needed to be weighted for orchard land use types to 
arrive at one representative irrigation efficiency and DP/TW ratio. 

FIGURE D-9 
Example of Rolling Irrigated Pasture with Dry High Areas

TABLE D-2
DP/TW Ratios by LSA for Four Primary Crop Systems 
OID WRP Technical Appendixes 

LSA 
Orchard 

(Sprinkler) 
Corn/Oats
(Furrow) 

Pasture 
(Border Check) Drip

Adams–West Pump 2.4 0.1 0.1 9

Brichetto 2.4 0.5 0.5 9

Burnett-Tulloch 2.4 0.5 0.5 9

Campbell 2.4 0.5 0.5 9

Claribel 2.4 0.5 0.5 9

Clavey 2.4 0.1 0.1 9

Crane-Langworth 2.4 0.3 0.3 9

Eaton 2.4 0.5 0.5 9

Fairbanks 2.4 0.5 0.5 9

Hind-Stevenot 2.4 0.5 0.5 9

Hirschfeld-Clark 2.4 0.5 0.5 9

Kearney-Union 2.4 0.1 0.2 9
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TABLE D-2
DP/TW Ratios by LSA for Four Primary Crop Systems 
OID WRP Technical Appendixes 

LSA 
Orchard 

(Sprinkler) 
Corn/Oats
(Furrow) 

Pasture 
(Border Check) Drip 

Lower Cometa 2.4 0.5 0.5 9

Mootz 2.4 0.5 0.5 9

Palmer 2.4 0.2 0.2 9

Paulsell 2.4 0.5 0.5 9

River Road–Moulton 2.4 0.5 0.5 9

Riverbank 2.4 0.3 0.3 9

Rodden–High Line 2.4 0.5 0.5 9

South 2.4 0.2 0.2 9

S. Main 2.4 0.5 0.5 9

Stowell-Albers 2.4 0.5 0.5 9

Town “E” 2.4 0.3 0.3 9

Tulloch-Frymire 2.4 0.5 0.5 9

West Thalheim 2.4 0.5 0.5 9

The prevalence of three primary irrigation methods and corresponding estimated 
efficiencies was estimated for orchards throughout OID as follows: 

10 percent border-check surface irrigation  
15 percent impact-head sprinkler irrigation  
75 percent microsprinkler irrigation  

Irrigation Efficiency 
Irrigation efficiency depends on irrigation type, irrigation management, topography, and 
other site conditions. Although the efficiency of each individual system varies, each 
cropping system was assigned a reasonable and representative irrigation efficiency for 
water balance modeling. On-farm observations of irrigation management and discussion 
with growers were used to determine the best estimate of irrigation efficiency for each 
cropping system. Table D-3 shows the estimated irrigation efficiencies of each cropping 
system based on the dominant irrigation method or a weighted average dependant on 
relative distribution of irrigation type within a crop type. 
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TABLE D-3 
Average Irrigation Efficiency Estimates for Four Primary Crop Systems in OID 
OID WRP Technical Appendixes 

Crop System Primary Irrigation Type 
Estimated Average Irrigation 

Efficiency (Percent) 

Corn/Oats Furrow 65

Pasture Border Check 50-65 

Rice Flood 60

Orchards Microsprinkler* 85

* The estimated average irrigation efficiency for orchards was a weighted average of efficiencies estimated for 
microsprinkler, border-check, and impact-head sprinkler irrigation methods. 

Relationship to Land Use Trends and Forecasting 
During on-farm interviews, growers were asked for their thoughts and observations 
regarding changes in land use and cropping systems and the drivers for those changes. 
Grower thoughts were dependent on crops they grow and the likelihood of near-term urban 
expansion into their area.  

Corn/Oat Observations—Growers indicated that urban expansion is impacting some small 
dairies that are nearest to the center of Oakdale. Since the corn/oat systems are almost all 
tied to dairy operations, the forecast for this land use is dependent on dairy industry 
changes. Growers indicated 
that small dairies (and 
associated corn acreage) were 
likely relocating due to urban 
pressures (Figure D-10). The 
OID dairy industry is holding 
fairly constant, however, with 
fewer large dairies supporting 
about the same total number of 
cows (such as more cows per 
dairy and small dairies closing). 
Larger dairies have lower 
overall operational costs and 
make smaller dairies less cost 
competitive. Smaller dairies are 
unique within OID because of 
the low cost advantage of 
producing feed locally and not 
having to buy and transport 
more expensive feed sources. 

FIGURE D-10 
Urban Pressure on Agricultural Land Use 

Overall, discussions indicated that corn/oat production will likely remain about the same 
over the next 20 years. The proximity of this land use will change, however, as a result of 
urban pressure and incentive to consolidate operational costs. 
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Orchard Observations—There was a general consensus among growers that orchard 
production is increasing significantly and will continue to do so in the future. Growers 
indicated that the market for almonds in particular is very good and is driving the 
development of new almond orchards. Conversely, few orchards are being removed. Only 
orchards impacted by urban expansion are likely to be removed.  

The location of this growth is fairly broad, since many orchards rely on groundwater and 
are therefore not dependent on proximity to steady OID water sources. Some restrictions on 
orchard development are groundwater availability and presence of hardpan that is located 
in some areas in the southern half of OID in and around the Albers LSA. For the most part, 
however, growers indicated that orchards are expected to increase significantly over the 
next 20 years. 

Pasture Observations—Growers indicated that pasture ground is decreasing and will likely 
continue to decrease in future years. The primary driver for decreasing pasture is 
conversion to other more profitable uses. Most pasture conversion is to orchards or urban 
development. Growers noted that many remaining pasture areas are being subdivided and 
sold as hobby farms. This change, though not a change in land use, will impact irrigation 
management and water use in these areas. 

Rice Observations—The future of rice production within OID depends on location. Within 
the Paulsell LSA, topography and soil types are more suitable for production of this crop 
than others and urban pressure is absent. Therefore, rice production in this area is expected 
to remain similar.  

In the northwestern part of OID, within the Fairbanks, Hirschfeld-Clark, and Campbell 
LSAs, growers indicated that urban pressure and higher profitability of other crop systems 
are resulting in conversion or development of rice land to almonds and hobby farms. Rice 
production in these areas is likely to decrease significantly over the next 20 years.

General Grower Perceptions and Opinions
Growers expressed several other general thoughts, opinions, and ideas about farming 
within OID, OID operations. and irrigation management. The following points are a 
summary of the general information collected from growers. This information was used as 
supporting knowledge for estimates of irrigation efficiencies, deep percolation, tailwater, 
land use conversion, irrigation management, and general farming practices. 

Growers are generally pleased with the direction of OID over the last 4 to 5 years. 

Several growers indicated that improved water delivery schedule would be desirable. In 
general, slightly more frequent or scheduled water delivery would be desirable to most 
growers.

Later water delivery would benefit growers in dry fall seasons. This would especially 
benefit rice growers in need of decomp water.  

System water losses are significant. Several growers cited leaking pipes.  
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Many growers mentioned challenges from upstream users turning out water at 
unscheduled times. Most growers who had experienced this problem indicated that it 
had improved in the past couple years. 

Some growers indicated that they intentionally spill extra tailwater to feed downstream 
users who rely solely on drain water for irrigation supply. 

In general, growers had varying degrees of understanding of their tailwater discharge. 
They gave estimates of tailwater anywhere from 0 to 75 percent.  
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