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Purpose and Findings 
The purpose of evaluating land use trends is to use that information in forecasting land use 
for the future. Land use analysis is the foundation of the planning effort because it is the 
first step in assessing Oakdale Irrigation District (OID) customer’s current and future water 
needs.

Two main areas (Figure E-1) were evaluated for the purposes of land use trends and 
forecasting:

Inside OID—Within the OID service area boundary 
Outside OID—Outside the existing OID service area boundary, but within the sphere of 
influence (SOI) 

Land use within and immediately adjacent to the OID has changed significantly over the 
past 10 years and is expected to continue to change dynamically over the next 20 years. 
These land use changes will likely substantially alter the water needs of OID customers. The 
primary changes in land use have included—and will continue to include—urbanization of 
previously irrigated lands, irrigation development of previously non-irrigated lands, and 
irrigated crop shifts mostly from pasture to deciduous trees. More small (fewer than 
10 acres) ranchettes have come into existence, and this trend is expected to continue in 
certain areas of the district. 

These land use changes are driven by growing urban development, as well as agricultural 
market conditions. For example, the current price of almonds is at an all-time high, resulting 
in significant plantings of this long-term (~30-year) crop. 

This historic land use evaluation and forecasting effort will support the following 
conclusions: 

Within OID, land use conversions will substantially change the water needs of OID’s 
customer base. 

Irrigated agriculture has increased outside OID, offering good potential for expansion of 
service.

There will be less demand for OID-supplied water inside the district in the future. 

Orchards have increased rapidly both inside (30 percent) and outside (130 percent) the 
district over the past decade, and the trend is expected to continue. 

Non-irrigated native vegetation currently within OID is essentially composed of 
remaining riparian areas along the Stanislaus River. 

Native vegetation outside OID comprises nearly 75 percent of the land base within the 
SOI and a good portion is suitable for irrigation development. 
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Pasture has stayed essentially constant within OID, however is expected to decrease in 
the future, likely converting to orchards. Corn/oat land has remained fairly constant 
and is anticipated to stay the same in the future. 

Rice land will decrease slightly, likely converting to ranchettes in the northwestern part 
of the district. 

Urbanization will take place contiguous to existing urban areas. 

The infrastructure plan and district service standards need to accommodate geographic 
distribution of crop types. 

Nearly 40 percent of OID customers own 5 acres or less. 

Approximately 60 percent of OID customers own 10 acres or less and comprise only 
12 percent of OID served land. 

Only 4 percent of the OID customers own 40 acres or more, but these customers 
represent about 60 percent of OID-served lands. 

Methods
General Approach 
Land use data and information were obtained from a variety of sources including California 
Department of Water Resources (DWR); OID; the cities of Oakdale, Riverbank, and 
Modesto; Stanislaus and San Joaquin County Cooperative Extension offices; and personal 
communications with growers, OID staff, and industry and government representatives 

The base mapping products used in the geographic information system (GIS) and for 
establishment of trends and future forecasting were land use surveys obtained from DWR 
for the two most recent years, 1996 and 2004. Both surveys included the Water Resources 
Plan study area. This information was used to represent both current conditions and 
conditions a decade in the past. These land use surveys were integrated with GIS and spatial 
analyses were performed for the purposes of establishing past trends and future projections. 

This methodology section discusses the resources used for development of land use trends 
evaluation and forecasting, including the following: 

Data collection 
Land use type categorization 
Identification of primary influencing environmental factors 
Establishment of Lateral Service Areas (LSAs) 
GIS evaluation 
Forecasting methods 

Data Collection 
Data for land use trend evaluation and forecasting was collected from several sources 
including public agencies, local cities and counties, and local growers and professionals. The 
primary data sources are discussed in this section. 
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California Department of Water Resources 
DWR frequently conducts land use surveys (approximately every 5-10 years) within areas of 
the state. The two most recent local surveys (1996 and 2004) were used as historical and 
current information for establishing past trends. Both numerical and spatial (GIS) formats 
were obtained from DWR. DWR land use maps already included an account of 
non-irrigated areas (roads, buildings, etc). This allowed an accurate account of actual 
irrigated acres. For the purposes of this Water Resources Plan, some DWR land use 
categories were combined where suitable (for example, almonds and walnuts combined as 
orchards).

Oakdale Irrigation District 
OID updates their customer records as necessary for billing purposes. Part of that update 
includes parcel size, location, and crop type of lands served with OID water. OID records of 
land use were linked spatially to a parcel map by county assessors parcel numbers. This 
information was then used to compare to DWR mapping products. Discrepancies were 
decided through communication with OID staff, review of satellite imagery, or actual field 
verification. 

City Planning Departments 
Planning documents and estimates of future urban development were obtained from the 
cities of Oakdale, Riverside, and Modesto. Most importantly, the city of Oakdale, in its 
General Plan document, has established the extent of anticipated urban development, 
termed the Primary Study Area (PSA). Development within the PSA is partitioned into 
contiguous areas of land slated for urban development during anticipated time intervals 
through year 2025. These planning documents were used to determine the extent of urban 
development overtaking present land use (mostly irrigated agriculture) in and around the 
city of Oakdale. 

Other Data Sources 
Census and land use data for urbanized areas were compiled from several additional 
sources, including: 

Stanislaus Council of Governments (STANCOG) 
San Joaquin Council of Governments 
U.S. Census Bureau 
State of California Department of Finance 
Stanislaus County Economic Development Corporation (SCEDCO) 

These resources provided the foundation for forecasting urbanization in concert with city 
planning documents. 

STANCOG is an organization designed to bring local government and the community 
together to solve regional problems, particularly in transportation. STANCOG encompasses 
24 cities, towns, and areas, and collects data on population, demographics, and economic 
characteristics in this area. 
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The San Joaquin County 2010 Plan was completed in 2000 and was reviewed to study rural 
population trends in northwest areas of OID. 

The U.S. Census Bureau collects data every decade. Population estimates are made 
intermittently between years of official census. Physical and financial characteristics 
provided in the census were also considered for planning. 

State of California Department of Finance provides data and information for state planning 
and budgeting. Annual population estimates of the state, counties, and cities are provided 
by the Demographic Research Unit. Information on housing units, vacancies, average 
household size, components of population change, and special populations are also 
available. State law mandates municipalities and counties to update housing information 
every 5 years. This mandate has very specific requirements, which may make the housing 
element the most up-to-date and relevant driver for land use trends. State law requires cities 
to incorporate its regional share into the housing element, as well as include an inventory of 
land sufficient to accommodate residential development for all income groups. 

SCEDCO is a private, non-profit California corporation that promotes regional economic 
development by providing financing to small businesses, usually in urban areas.  

Land Use Type Categorization 
For purposes of developing land use trends and forecasts, categories of land use were 
established specific to OID (Figure E-1). DWR land use types were grouped where 
appropriate to arrive at the following categories: 

Orchards
Pasture
Corn and oats 
Rice
Native vegetation 
Urban lands 
Other lands 

Orchards
Predominantly, the two production tree crops grown in OID are almonds and walnuts, with 
almonds accounting for most of the acreage. For the purposes of assessing historic land use 
and making future projections, all tree crops were merged as one distinct category. Almond 
orchards are scattered across much of the district, while walnuts require deep, recent 
alluvial soils, generally within close proximity of the Stanislaus River or other active 
waterways. Recently, in the last 3 to 6 years, sizeable almond acreages have been planted 
throughout the district and also to the east of the OID boundary but within the SOI 
(Figure E-1). Orchards are predominantly irrigated with drip (when young) and are then 
converted to microsprinklers (after the first 3 to 4 years). Approximately 20 to 25 percent of 
orchards in the district are irrigated with impact head sprinklers or border-check systems.

Pasture
Pasture in OID is grown predominately for animal grazing. The pasture category includes 
all fescues, clovers, and other grasses that are grazed or used for grass hay production. 
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Pasture lands are irrigated for at least part of the growing season when irrigation demand 
exceeds what precipitation can supply. Non-irrigated grasslands, which may or may not be 
grazed, are included as the native vegetation land use type and are not included in the 
pasture category. Pasture is a long-term perennial crop within OID and is distributed 
throughout the district. Pasture is usually irrigated with border-check irrigation, but in 
some cases is irrigated through unmanaged flood (wild flooding) irrigation. Very little 
pasture is sprinkler irrigated and this most commonly occurs on small ranchettes. 

Corn and Oats 
Predominantly, corn and oats are double-cropped in the summer and winters respectively 
for the purposes of producing feed for local dairies. Essentially, all of the corn is “field corn” 
and is commonly harvested as green-chop silage. Oats are also harvested as a feed source 
for local dairies. Corn/oat land is fairly evenly distributed across the district, however 
slightly more prevalent south of the Stanislaus River (Figure E-1). Corn is usually irrigated 
with some form of furrow system supplied with either a rigid or flexible gated pipe or a 
head-ditch equipped with siphon pipes or in-bank pipes.  

Rice
Historically, rice has been grown in the northwestern areas of OID and also in the Paulsell 
Valley in the southeastern area of the district. Rice is flood irrigated with earthen berms 
(checks) aiding in establishing a uniform depth of water. Rice is planted in the spring as an 
annual crop and harvested in the late summer or fall. 

Native Vegetation
The native vegetation land use category is composed of non-irrigated, usually 
non-cultivated land that has not been urbanized. This land is commonly used for seasonal 
animal grazing. It also includes riparian areas along rivers and streams. As of 2004 the bulk 
of native vegetation occurred along rivers and streams; most other land within the district 
has been developed for irrigated agriculture or has been urbanized. 

Urban Lands 
Urban lands include residential and industrial land uses. Urban land areas potentially 
influencing the customer base and future land use of OID include: 

City of Oakdale 
City of Riverbank 
City of Modesto 
Low-density unincorporated development in county areas 

OID currently provides irrigation water to some urban areas, mainly consisting of lawns, 
playgrounds and other larger irrigated areas. 

Other Lands
Other lands include rivers and bodies of water, fallow land, areas of unknown land use, 
major roads, etc. 
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Influencing Environmental Factors 
In addition to past land use trends, some key environmental factors that can influence land 
use changes were considered. The two main factors considered were soils and topography. 

Soils
Soil types within OID vary significantly relative to proximity to the Stanislaus River. Soils 
along the river have been developed from alluvial deposits, creating terraces and fans. 
Older, alluvial terraces stretch out away from the river on either side. Soils vary from deep 
(greater than 10 feet) loams and clay loams in close proximity to the river to shallower, 
coarser textured soils in the higher elevations of OID that begin the transition into the 
foothills of the Sierra Nevada Mountains. Soil types suitable for production of pasture and 
orchards are found throughout the district. Corn and oats are farmed on soils throughout 
the district as well, but much more sparsely in the Knights Ferry area due to small field size 
and complex topography. Rice is produced on the relatively flat, finer textured soils in the 
northwest and southeast areas of the district. 

Outside of the thin band of recent alluvial soils along the Stanislaus River, most of the soils 
within OID occur on low alluvial terraces and moderately old fans. Many of these soils have 
a distinct profile and can contain a rock-like hardpan that is cemented with iron and silica. 
On the alluvial terraces to the east, the soils usually lack a hardpan and have a sandy clay 
loam subsoil. 

Topography
The topography within OID is commonly associated with the soil development on alluvial 
terraces and moderately old fans, and is usually considered gently undulating. Because 
most district topography is gentle, land use is generally not influenced by topography, other 
than rice production, which requires relatively flat ground for basin irrigation. 

Down-cut terraces do occur adjacent to the Stanislaus River and other water ways. However, 
this topographical feature makes up only a minor portion of the surface area of the district. 

Complex topography has been documented (see On-Farm Systems Assessment Technical 
Appendix D) to significantly increase tail water runoff from certain types of irrigation 
systems (for example, surface and furrow) on certain types of crops (for example, pasture 
and corn/oats). When grown on less complex slopes, these same system types experience 
less runoff and higher corresponding irrigation efficiencies. 

Establishment of Lateral Service Areas 
To identify manageable land areas that have a direct hydraulic connection, LSAs were 
developed. LSAs encompass distinct, contiguous areas serviced by a portion of the OID water 
distribution system. Actual boundaries of an LSA were defined through delineation by OID 
staff as contiguous areas. These areas were bounded by logical service and drainage facilities. 

The district was divided into 25 LSAs ranging in size from approximately 620 to 4,100 acres, 
with a median size of nearly 3,000 acres. Usually, an LSA has a single point of surface water 
inflow from the water distribution system. This point of surface water inflow may or may 
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not be the lateral head. Also, there may be one or more bifurcations within an LSA. In many 
cases, LSA boundaries follow drainage channels, marking a water distribution termination. 

GIS Evaluation 
Electronic land use maps were created in GIS for the OID Water Resources Plan. These maps 
were created from DWR land use mapping, OID records, City of Oakdale General Plan PSA 
boundaries, and other sources of information. OID records of land use were linked spatially 
to a parcel map by parcel numbers. This parcel map was then overlain on the DWR land use 
maps as a verification tool for the land use analysis. Where discrepancies existed, both 
sources of data were reviewed. In many cases, DWR land use for 2004 was used as the 
defining source data because OID parcel records may not have been updated as recently as 
2004. In some cases, OID information was used due to known knowledge of a crop change 
since 2004 (for example, recently planted orchards).  

GIS was then used for a variety of purposes for the entire Water Resources Plan, and 
specifically for establishing historic land use trends and forecasting. The GIS database was 
extensively used to query land use districtwide, as well as within specific areas of the 
district. Methods employed for forecasting land use were performed at an LSA level and 
managed within the GIS database. 

Urban Land Use Forecasting Methods 
Planning documents (sources listed above) were compiled and reviewed to identify 
urbanization that could potentially influence: 

The quantity of irrigated land within OID 
Customer needs with respect to irrigation water demand.  

Population growth rate trends derived from census data were used to forecast population 
growth over the next 25 years. Probable growth patterns were also studied by considering 
city boundaries and planning areas, topography, and land use policies. For land use 
forecasting, the PSA boundaries established in the City of Oakdale General Plan were used 
to identify areas converting to urban/industrial land use. 

Agricultural Land Use Forecasting Methods 
Forecasting agricultural land use was performed at the LSA level. This was accomplished 
through the following steps: 

Evaluation of Land Use Trends—Trends of historic land use were evaluated by LSA to 
understand the degree of land use change over the past decade (for example, some LSAs 
had been changing much more rapidly than others). 

Districtwide Land Use Change Estimates—Districtwide estimates of increase or decrease in 
the major land use categories were developed based on past land use trends and local 
knowledge. 

Definition of Urban Expansion Areas—The outer extension of the PSA boundary from the 
City of Oakdale General Plan was overlain in GIS on 2004 land use data. It was assumed 
that the extent of the PSA boundary through 2025 would become urban. 
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Summary of Current Land Use by LSA—Land use type, by acres within an LSA, was then 
summarized in tabular form using GIS and overlaid layers. 

Application of Districtwide Changes to LSA Land Use Acreages—The districtwide land 
use estimates for agriculture were first applied to the values for each individual LSA, and 
acreages of specific land use types were increased or decreased depending upon the 
districtwide estimates to 2025. This resulted in approximately +/- 0 to 15 percent change in 
the total acreage of an individual LSA. 

Adjustment to Known Total LSA Acreage—Next, each individual LSA was reviewed to 
adjust values to equate to the original total acreage of the specific LSA. This was performed 
by applying obtained knowledge of the anticipated land use changes from a geographical 
approach, knowing that percent estimates would not apply evenly across the district. For 
example, little change is anticipated in the Paulsell LSA, while significant change is expected 
in the Adams-West Pump LSA. 

This methodology resulted in forecasted land use estimates for 2025 taking into account urban 
projections, crop market conditions, and implementation of knowledge of anticipated land used 
changes gained from local interviews of growers, OID staff, and community representatives. 

Results—Historic and Current Land Use 
As previously mentioned in the methodology section, DWR, OID, City of Oakdale, U.S. 
census records, and grower, staff, and community interviews were all used as sources of 
information when assessing historic land use trends. DWR databases from survey years 
1996 and 2004 served as the basis for evaluating historic land use trends with support from 
other resources. It is important to note that these past land use trends were integral in 
forecasting to 2025 land use estimates. Discussion on historic land use will center around 
districtwide trends and not on trends within individual LSAs. 

Agricultural Lands 
Inside OID—1996 to 2004 
Because of the ability of OID to deliver high-quality water to the growers within the district 
boundary, most of this area (that is not urban) is currently irrigated for crop production. 
Crops are categorized into four main land use types: 

Orchards
Pasture
Corn/oats
Rice

Other irrigated crops exist, but comprise relatively small acreages.  
Land use types not served or only partially served by OID consist of: 

Urban/industrial
Native vegetation 
Other (fallow, unclassified, roads, rural buildings, water bodies, other minor acreages of 
irrigated crops, etc.) 
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Land use within OID has changed dramatically over the last decade (Figures E-1, E-2, and 
E-3) as compared to the years preceding 1996 for some land use types. This has occurred for 
the following three reasons: 

1. Increased urbanization of the area 
2. Significant ranchette growth 
3. Agricultural market conditions (for example, all-time high almond and near all-time 

high walnut prices) 

Current land use is composed of nearly half pasture (32,000 acres), with significant 
quantities of orchards (10,300 acres), corn/oats (9,000 acres) and urban/industrial 
(7,700 acres) land use types (Figure E-4 and Table E-1). 

TABLE E-1 
Land Use by type and changes for 1996 and 2004—Inside OID 
OID WRP Technical Appendixes 

Land Use Type 

1996 Distribution 

Acreage (% of total) 

2004 Distribution 

Acreage (% of total) 
Difference

(acres) 
Relative Change 

(%) 

Pasture 32,161 (44%) 32,001 (43%) -161 <-1% 

Corn/Oats 8,730 (12%) 8,995 (12%) 265 3%

Orchard 7,854 (11%) 10,286 (14%) 2,432 31%

Rice 4,701 (6%) 4,288 (6%) -414 -9%

Native Vegetation 8,213 (11%) 3,764 (6%) -4,449 -54%

Urban/Industrial 7,051 (9%) 7,734 (10%) 683 10%

Other * 4,972 (7%) 6,622 (9%) 1,651 33%

* Other lands include major roads, unclassified lands, other minor irrigated lands, buildings, etc. 

It should be noted that not all land within OID is served by the district. Some growers 
within OID have and use groundwater wells. An even smaller portion of growers within 
OID boundaries are relying on tail water generated from within or outside OID. The use of 
groundwater is almost completely on orchards that require a steady supply of water, as well 
as frost protection in the winter when OID is not providing service. Tail water use occurs 
sporadically in localized places within the district. 

Orchards. As previously mentioned, orchards have received their supply of water through 
both OID sources and private groundwater wells. In the last decade, plantings of orchards 
(specifically almonds) have increased dramatically (Figures E-3 and E-5 and Table E-1). 
There has been no geographic trend affecting almond plantings within OID boundaries 
indicating that lands districtwide are suitable for almond production both from a soils and 
climatic perspective. Walnuts are mainly concentrated adjacent to the rivers and major 
streams within deep profile soils, and are also increasing in acreage, although not nearly as 
much as almonds. No other significant acreages of other types of deciduous fruits and nuts 
have been developed in the past decade. 

Pasture. Of all land uses, changes in pasture have likely been the most dynamic, although 
the total number of acres has stayed fairly constant throughout the past decade (Figures E-3 
and E-6 and Table E-1). Some pasture land has been lost since 1996. Most of this land has 
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been larger parcels that have been converted to orchards, urban/industrial uses, and, to a 
lesser extent, corn/oats. A near-equal gain in pasture since 1996 has been realized in smaller 
parcels (fewer than 10 acres) as ranchettes (Figure E-6). Therefore, the total acreage of 
pasture within the district has essentially not changed over the past decade. Many of the 
growers, staff, and industry groups that were interviewed were under the assumption that 
pasture had declined. The ranchettes have made up for the loss of larger pasture parcels 
converted to some other land use (for example, almonds, urban, etc.).  

Corn/Oats. The amount of corn/oat land has increased only slightly in the past decade 
(Figure E-3 and Table E-1). The distribution of this corn/oat land has seen a slight 
movement from the northern part of the district to south of the Stanislaus River. This change 
is likely due to the planting of a few larger orchards in San Joaquin County and some 
unrelated increases in corn/oat production in the south.

Corn/oat land is unique to the OID relative to other areas of the state. Dairies in most areas 
of the state require significant (>5,000) milking head to realize profits. This large number is 
the due to the limited local supply (usually trucked in) and associated cost of feed. This is 
not necessarily true for dairies within OID, where land is available to grow corn and oats 
and water cost is low. These factors are likely a major reason why corn/oat acreage within 
the district has stayed essentially constant over the past decade. 

Rice. Two distinct and very different areas of rice exist within the OID service area. The areas 
are in the northwestern part of the district and in the Paulsell Valley (southeastern area). Rice 
acreage has decreased slightly from approximately 4,600 acres in 1996 to about 4,300 acres in 
2004 (Figure E-3 and Table E-1). This decrease has likely occurred in the northwestern part of 
the district due to sub-division of rice land into smaller parcels and subsequent sale as 
ranchettes. Rice land in the Paulsell Valley has increased in acreage since 1996. 

Native Vegetation. Native vegetation within OID consists of non-irrigated lands usually 
devoted to seasonal grazing or existing as riparian areas along the Stanislaus River and 
other creeks and streams. Within OID, the acreage of native vegetation has decreased from 
approximately 8,100 acres in 1996 to less than 3,800 acres in 2004 (Figure E-3 and Table E-1). 
The remaining native vegetation exists mostly as riparian areas along the Stanislaus River. It 
appears that nearly all of the native vegetation outside of riparian areas has been developed 
for irrigation. Very little land remains within OID that has not been developed for irrigation. 

Outside OID—1996 to 2004 
Currently, land use outside the OID boundaries, yet within the SOI, is predominantly 
composed of non-irrigated native vegetation (71 percent) (Figure E-7). Much lesser 
quantities of orchards (11 percent), pasture (8 percent), and corn/oats (6 percent) exist. The 
change to these types of crops over the past decade has occurred dramatically outside OID, 
especially with orchards (Figure E-8 and Table E-2). All irrigated land use types have 
increased over the past decade and are expected to continue increasing into the future.
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FIGURE E-3
OID Historic Land Use Changes Inside District Service Area
OID Technical Appendixes

FIGURE E-4
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FIGURE E-6
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FIGURE E-7
OID 2004 Land Use Distribution Outside District Service Area
OID Technical Appendixes

FIGURE E-8
OID Historic Land Use Changes Outside District Service Area
OID Technical Appendixes
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TABLE E-2 
Land Use by Type and Changes for 1996 and 2004—Outside OID 
OID WRP Technical Appendixes 

Land Use Type 

1996 Distribution 

Acreage (% of total) 

2004 Distribution 

Acreage (% of total) 
Difference

(acres) 
Relative Change 

(%) 

Pasture 3,726 (6%) 5,426 (8%) 1,700 46%

Corn/Oats 3,238 (5%) 3,680 (6%) 442 14%

Orchard 3,005 (5%) 6,882 (11%) 3,877 129% 

Rice 37 (<1%) 88 (<1%) 51 137% 

Native Vegetation 52,279 (81%) 46,290 (71%) -5,989 -11%

Urban/Industrial 262 (<1%) 422 (1%) 160 61%

Other * 498 (1%) 672 (1%) 174 35%

* Other lands include major roads, unclassified lands, other minor irrigated lands, buildings, etc. 

Orchards. The orchard acreage outside the existing service boundaries of OID has more than 
doubled over the past decade (Figure E-8 and Table E-2). This is due to the accelerated 
market conditions for essentially all nut crops. The irrigation water source for orchards 
outside of OID is almost exclusively groundwater because no surface water service exists, or 
is reliable, for these growers. With the current price of almonds, for example, growers can 
easily justify drilling a well for irrigation. Most of the orchards outside of the district are 
younger and have modern, more efficient irrigation systems. 

The majority of orchard development has occurred immediately adjacent to the eastern 
boundary of the district. This development offers significant opportunity for expansion of 
service by OID. 

Pasture. Pasture outside of the district boundaries has increased from approximately 
3,700 to 5,400 acres (Figure E-8 and Table E-2). This increase has corresponded to use of tail 
water as an irrigation source. It is anticipated that very little, if any, pasture land outside of 
the OID service area is served by groundwater wells because the cost is prohibitive. Some 
agreements exist between OID and a few select growers to supply water outside of the 
district boundaries. Most of these agreements supply water to pasture ground.  

Corn/Oats. The amount of corn/oat land has increased slightly from approximately 2,200 to 
2,600 acres (Figure E-8 and Table E-2). This land use type may use surface drainage water or 
groundwater as its water source as long as the groundwater is cost-effective to obtain. 

Rice. Rice acreage outside of OID is minimal (Table E-2). 

Native Vegetation. Non-irrigated native vegetation has decreased correspondingly as all other 
irrigated land use types have increased outside of the district over the past decade. Within the 
SOI, native vegetation has decreased from about 52,300 to 46,300 acres (Table E-2). This 
decrease of approximately 6,000 acres represents only a 13 percent decrease in native vegetation 
over the past decade. Significant acreage of land suitable for irrigation exists within remaining 
undeveloped (native) areas. This area will likely experience continued irrigation development. 
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Urban Lands 
City of Oakdale 
The population of Oakdale as of 2004 was approximately 17,100 persons (Table E-3). The 
City of Oakdale completed the General Plan in 1993 and updated the Plan in 2003. This plan 
was intended to guide the City through 2015. Population and land use study areas 
(Figure E-9) and their respective sizes include: 

Existing City Limits: 2,542 acres (4.0 square miles) 
2015 Study Area: 6,000 acres (9.0 square miles) 
Primary Study Area: 10,675 acres (16.6 square miles) 
Secondary Study Area: 36,598 acres (57.2 square miles) 

TABLE E-3 
Historic Population Growth for Oakdale, Riverbank, and Modesto 
OID WRP Technical Appendixes 

Average Annual  
Growth Rate City 1990 Population 2004 Population 

Oakdale 11,700 17,100 2.7%

Riverbank 8,500 18,500 5.7%

Modesto 165,000 206,000 1.6%

Increases in urban/industrial land use have occurred mostly adjacent to the City of Oakdale 
(Figure E-10). 

2015 Study Area. The 2015 Study Area has been established within the Primary Study Area 
as the 20-year growth area. This 2015 Area contains enough land to accommodate the 
2015 population forecast, plus a 5- to 7-year surplus land supply for development to allow 
sufficient lead time for market options and for infrastructure planning and construction. In 
future years, the 20-year boundary is expected to be adjusted and expanded into the PSA. 

Primary Study Area. The PSA is the longer term boundary identified for continued 
monitoring related to transportation needs. The PSA includes the substantiality subdivided, 
existing neighborhoods of North Oaks, Country Club, and the East Oakdale area. Build-out 
of these areas under current County policy is presumed to have a holding capacity of over 
3,000 people. Within this PSA, a Preliminary General Plan document was developed. Land 
use designations, circulation plan, and public facilities plan were outlined per issues 
analysis, to facilitate environmental analysis. 

Primary Sphere of Influence. The Primary Sphere of Influence encompasses the PSA and 
additional surrounding areas. The boundary has these purposes: 

Enclose the growth area boundary of the city. 

Recognize areas that should not be subdivided or developed in estate or smaller lot sizes 
except in existing established estate areas. 

Identify areas that should not be allowed to form independent urban service type 
districts, but are required to connect to city services. 
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FIGURE E-9
City of Oakdale General Plan Study Areas
OID Technical Appendixes
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FIGURE E-10
Change in Urban/Industrial Distribution from 1996-2004
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Secondary Study Area. The secondary study area tentatively identifies a permanent 
“greenbelt” around the City of Oakdale, with agricultural uses and rural residences on 
larger tracts. The City of Oakdale’s interest and plan is to avoid merging with the expanding 
Riverbank and Modesto areas. 

The City of Oakdale’s recent growth has been contained in the City planning area with 
minimal changes to net OID acreage, but this trend may change. According to STANCOG, 
the City’s share of the 2001-2008 regional housing needs is 1,805 units. Currently, there are 
approximately 354 acres of vacant residential land within the city limits. Much of this vacant 
land was committed to residential development. For example, 339 acres of land within City 
limits are either under construction or have secured final approval for development, for a 
total of 1,492 single-family homes. For example, in the area known as Bridle Ridge, it is 
estimated that 120 units per year will be constructed on an annual basis through at least 2015. 

City of Riverbank
The City of Riverbank borders and is part of the southwestern area of OID. The estimated 
2004 city population was 18,500. The City of Riverbank had a population of 8,500 in 1990, 
and the population increased to 15,800 in 2000. The growth was concentrated during the 
early 1990s and then slowed in the mid- and late 1990s. Total growth from 1990 to 2000 was 
86 percent, while the average annual growth rate for Riverbank during this period was 
6.4 percent. The Stanislaus County average annual growth rate from 1990 to 2000 was 
3.8 percent. So, the City of Riverbank growth rate was about twice as fast as the countywide 
average during this decade. 

City of Modesto
According to the State of California Department of Finance, the 2004 population of Modesto 
was 206,000. The annual growth rate from 2003 to 2004 was 1.3 percent. Historic growth of 
Modesto has not influenced land use types within the service area of OID. 

Low Density Unincorporated Development In County Areas 
Stanislaus County was in the top 10 fastest growing counties in California from 1990 to 2000. 
Stanislaus County population increased from 371,000 to 451,000 during this period. 
Population growth has recently been driven by higher housing prices of larger metropolitan 
areas and an increase in people that commute to the Bay Area for work. Approximately 
75 percent of Stanislaus County population is in incorporated areas.  

Results—Customer Base 
This land use evaluation effort offered an opportunity to also assess the current OID 
customer base. This evaluation yielded interesting results including: 

Nearly 40 percent of OID customers own 5 acres or fewer. 

Approximately 60 percent of OID customers own 10 acres or fewer and comprise only 
12 percent of OID-served land. 

Only 4 percent of the OID customers own 40 acres or more, but these customers 
represent about 60 percent of OID-served lands. 
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It is expected that the parcel size will continue to decrease in the future and that more 
customers will own smaller parcels of land. 

Results—Forecasted Trends 
Forecasted land use is a crucial part of water resources planning for OID. Changing land use 
influences the amount of irrigated agriculture, customer demographics, and the associated 
demand for surface water. Urbanization has and will continue to alter water demand in 
certain LSAs. Record market conditions for some crops (for example, almonds) will likely 
continue to change the face of the OID land use customer base. 

Land use projections are integral to the development of the Water Resources Plan, and as 
such, significant effort was taken to estimate as accurately as possible the forecasted land 
use through 2025 based on a variety of background information and communications. 

Forecasted Trends by LSA 
Forecasted land use changes were applied to each LSA and modified according to known future 
urban/industrial development (PSA boundary) and specific geographic knowledge about 
remaining agricultural land use. For example, it is expected that rice land in the northwest part 
of OID will convert to ranchettes whereas rice land in the Paulsell Valley is expected to remain 
essentially the same through 2025. This results in unique changes specific to individual LSAs. 
For example, forecasted land use changes can show little anticipated change (Figure E-11), 
moderate change (Figure E-12) or significant change (Figure E-13) from existing conditions. 
These unique changes by LSA were forecasted to allow for more accurate (LSA-specific) water 
balance modeling and general Water Resources Plan conclusions. 

Agricultural Lands 
Inside OID—2004 to 2025 
Forecasted land use changes through 2025 within the current OID service area are expected 
to see continued aggressive changes (Figure E-14). Urban/Industrial forecasted land use 
changes have already been clearly defined by the City of Oakdale with the PSA. The 
remaining land use within the district is anticipated to remain as irrigated agriculture and 
non-irrigated riparian areas along the Stanislaus River (Table E-4). 

TABLE E-4 
Forecasted Land Use by Type and Changes from 2004 to 2025—inside OID 
OID WRP Technical Appendixes 

Land Use Type 
2004 Distribution 

Acreage (% of total) 
2025 Distribution 

Acreage (% of total) 
Difference

(acres) 
Relative Change 

(%) 

Pasture 32,001 (43%) 23,788 (32%) -8,213 -26%

Corn/Oats 8,995 (12%) 8,995 (12%) 0 0%

Orchard 10,286 (14%) 15,149 (21%) 4,863 47%

Rice 4,288 (6%) 2,551 (3%) -1,737 -41%

Native Vegetation 3,764 (6%) 2,880 (4%) -885 -24%

Urban/Industrial 7,734 (10%) 13,712 (19%) 5,978 77%

Other * 6,622 (9%) 6,615 (9%) 0 0%

* Other lands include major roads, unclassified lands, other minor irrigated lands, buildings, etc. 
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FIGURE E-13
Adams-West LSA Forcasted 
Land Use Changes
OID Technical Appendixes

FIGURE E-12
Hirschfeld-Clark LSA Forcasted 
Land Use Changes
OID Technical Appendixes

FIGURE E-11
Lower Cometa LSA Forcasted 
Land Use Changes
OID Technical Appendixes

2004

2025

2004

2025

2004

2025

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

Corn / Oats Orchards Pasture Rice Native
Vegetation

Urban /
Industrial

F
o

re
ca

st
ed

 A
cr

ea
g

e
C

h
an

g
e

(2
00

4
to

 2
02

5)

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

Corn / Oats Orchards Pasture Rice Native
Vegetation

Urban /
Industrial

F
o

re
ca

st
ed

 A
cr

ea
g

e 
C

h
an

g
e 

(2
00

4 
to

 2
02

5)

0

250

500

750

1000

1250

1500

1750

2000

2250

2500

2750

3000

3250

Corn / Oats Orchards Pasture Rice Native
Vegetation

Urban /
Industrial

F
o

re
ca

st
ed

 A
cr

ea
g

e 
C

h
an

g
e 

(2
00

4 
to

 2
02

5)



APPENDIX E: LAND USE TRENDS AND FORECASTING 

Orchards. Orchards are expected to increase nearly 50 percent to approximately 15,000 acres 
in 2025 (Figure E-14 and Table E-4). This increase in acreage may likely be front-end loaded 
as long as the price of almonds and walnuts continues to maintain record-high levels. Once 
planted, orchards will likely be in existence for 25 to 35 years. Nearly all of these orchards 
are expected to implement fairly efficient irrigation systems (for example, micro-sprinklers, 
etc.). This will result in significant water savings. It is expected that most orchards (average 
applied water approximately 3 feet) will be planted on ground that was previously pasture 
(average applied water approximately 6 feet). This will result in the applied water demand 
being essentially cut in half. Also, the efficiency of the irrigation systems will result in other 
water savings including reduced, and in most cases, eliminated tail water use. 

Pasture. Pasture acreage within OID has remained essentially constant over the past decade, 
however is expected to decrease in the future due to expected orchard plantings coupled 
with a depletion of non-irrigated native vegetation (Figure E-14). This conversion will result 
in less applied water and also a significant reduction in field tail water. Pasture is expected 
to decrease from about 32,000 to 24,000 acres by 2025. This represents a 33 percent reduction 
in pasture land within OID (Table E-4). 

Corn/Oats. Corn/oats land is expected to remain constant (Figure E-14 and Table E-4) 
through 2025 because it serves as an inexpensive feed source for associated dairies. 

Rice. A nearly 70 percent reduction in rice land is expected through 2025 (Figure E-14) due 
to the subdivision of rice land in San Joaquin county that ultimately results in 5 to 10 acre 
ranchettes planted to pasture. This reduction in rice land will leave approximately 
2,600 acres of rice, mostly in the Paulsell Valley (Table E-4). 

Native Vegetation. Native vegetation is expected to decrease only slightly (loss of 
approximately 1,000 acres) due to some urbanization and some minor irrigation 
development of any remaining non-riparian lands (Table E-4). This is because over the past 
decade, the majority of the native vegetation that could be developed for irrigation has been 
developed. The remaining native vegetation within OID at 2025 will consist of riparian areas 
along the Stanislaus River and other creeks and streams. 

Outside OID—2004 to 2025 
Orchards. It should be noted that as orchards are planted outside of the district boundaries, 
they are expected to stay in production for at least 25 to 30 years. Therefore, the face of land 
use changes outside of the district will likely convert predominantly to orchards. It is 
anticipated that OID will be able to serve some of this new customer base, thereby reducing 
the reliability on groundwater. Orchards are expected to increase to in excess of 12,000 acres 
or nearly 20 percent of the land base within the SOI (Figure E-15 and Table E-5). It should be 
noted that most of this expansion will likely occur (as it has been) adjacent to the existing 
OID boundaries. This geographic preference is closer to OID surface water sources and 
more suitable soils. 
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TABLE E-5 
Forecasted Land Use by Type and Changes from 2004 to 2025—Outside OID 
OID WRP Technical Appendixes  

Land Use Type 
2004 Distribution 

Acreage (% of total) 
2025 Distribution 

Acreage (% of total) 
Difference

(acres) 
Relative Change 

(%) 

Pasture 5,426 (8%) 8,827 (14%) 3,400 63%

Corn/Oats 3,680 (6%) 4,563 (7%) 883 24%

Orchard 6,882 (11%) 12,382 (19%) 5,500 80%

Rice 88 (<1%) 168 (<1%) 80 91%

Native Vegetation 46,290 (71%) 36,022 (56%) -10,268 -22%

Urban/Industrial 422 (1%) 826 (1%) 405 96%

Other * 1954 (3%) 1,954 (3%) 0 0%

* Other lands include major roads, unclassified lands, other minor irrigated lands, buildings, etc. 

Pasture. Pasture is expected to increase outside of OID as the district can supply surface 
water and as more tail water sources are reused. It is anticipated that pasture will comprise 
11 percent of the land within the SOI at nearly 9,000 acres in 2025 (Figure E-15 and 
Table E-5). With this increase in pasture, tail water production will also increase. 

Corn/Oats. Corn/oats land is expected to increase slightly within the SOI from 3,700 acres to 
a moderate 4,600 acres (Figure E-15). This represents about 7 percent of the total land base 
within the SOI (Table E-5). 

Rice. Outside of the district, rice land comprises about 100 acres. Rice land is not expected to 
increase in the future. 

Native Vegetation. Native vegetation is expected to decrease significantly outside of the 
current OID service area due to irrigation development of this previously non-irrigated 
land. A reduction from about 46,000 acres to 36,000 acres is expected (Figure E-15 and 
Table E-5) to counterbalance the corresponding increase in irrigation development. It is 
likely that this loss of native vegetation will continue to occur in areas adjacent to the 
eastern and northern boundaries of OID as it has over the past decade. This is likely due to 
suitable soil type and some sources of water for irrigation. 

Urban Lands
City of Oakdale
The forecasted 2015 City of Oakdale population is 29,000. Actual holding capacity of the 
2015 boundary area, if completely built-out, would be about 39,000. New residential growth 
through 2015 is forecasted to occur in all directions around the city and will likely fill in four 
primary areas within the 2015 growth boundary. The largest new urbanizing area is 
approximately 1,200 plus acres south and west of the existing city, and the second largest 
expansion is north of the Stanislaus River (about 700 acres adjacent to the sewer plant 
surrounding the proposed Highway 120 bypass west interchange). Urbanization will  
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FIGURE E-15
Historic and Forcasted Trends Outside OID Service Area
OID Technical Appendixes

FIGURE E-14
Historic and Forcasted Trends Inside OID Service Area
OID Technical Appendixes
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include both an additional 500 acres to the northeast of the city (south of the Stanislaus 
River and east towards Stearns Road) and about 380 acres southeast of the city. In all, 
approximately 2,700 acres of agricultural land is projected to be lost to urbanization by 2015. 
Accounting for additional urbanization between 2015 and 2025, 10 percent of total current 
OID lands, most of which are currently irrigated agriculture, will likely be lost to 
urbanization by 2025. The primary impact of population growth in the next 10 years will be 
within the 2015 study area. Further expansion will likely be concentrated in the cities’ 
primary sphere of influence boundary and along the Highway 120/108 corridor. 

City of Riverbank
The City of Riverbank’s projected 2015 population is 28,500, which assumes an average city 
growth rate of 4 percent (about twice the county average since Riverbank is still small and 
rapidly growing), and a 2004 base year population of 18,500. Projected population for 
2025 is 34,200, which was derived from an average annual growth rate of 1.9 percent (State 
of California Department of Finance) and a 2015 base year population of 28,300. Specifically, 
Riverbank is projected to be one of the fastest growing cities in the county. This expansion 
will impact both irrigated land areas and water deliveries to the Riverbank and Crane-
Langworth LSAs. 

City of Modesto
The Modesto Urban Area General Plan (Plan) includes forecasted population growth and 
corresponding development strategies through 2025. 

In order to meet the current domestic water need, the City of Modesto has teamed with 
Modesto Irrigation District to develop a 60 million gallons per day surface water plant. 
Anticipating the increase in domestic water demand, a similar strategy is being developed 
between the City of Modesto and Turlock Irrigation District. The city is participating in a 
regional groundwater management plan and has also adopted the following policies: 

Stabilize groundwater levels 
View all water, wastewater, and stormwater as part of an integrated hydrologic cycle 
Support local groundwater management 
Encourage reclamation of wastewater 
Supply all potable water within the Planned Urbanizing Area 

Growth of Modesto is unlikely to change OID land use and OID customer needs. 

Low-Density Unincorporated Development in County Areas
Stanislaus County policies preclude major increases in population in unincorporated areas. 
Both Stanislaus and San Joaquin Counties have promoted the Williamson Act, which lowers 
property taxes for participants that agree to keep land in agriculture production for at least 
10-year increments. It is Stanislaus County’s policy that agricultural land shall remain in 
40- to 160-acre parcels, unless there is either an existing rural estate area as a result from 
previous subdivisions or if other factors limit agricultural use, such as poor soils. As a 
result, new proposed development is restricted to less productive agricultural areas and will 
require connection to existing service districts. Agricultural lands will be promoted and 
protected. Therefore, the forecasted amount of rural development will likely influence the 
characteristics of water demands in certain LSAs. 
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Conclusions
Historic land use and forecasted changes will significantly influence the future of OID and 
service to its customers. Forecasted land use is a foundational element of the Water 
Resources Plan and has significant influence over the suggested recommendations for the 
future. Land use was carefully evaluated considering several sources of information 
including past trends.  

These are the conclusions resulting from this land use assessment: 

Within OID land use conversions will substantially change the water needs of OID’s 
customer base. 

Irrigated agriculture has increased outside of the district, offering good potential for 
expansion of service. 

There will be less demand for OID-supplied water inside the district in the future. 

Orchards have increased rapidly both inside (30 percent) and outside (130 percent) the 
district over the past decade and the trend is expected to continue. 

Non-irrigated native vegetation currently within OID is essentially composed of 
remaining riparian areas along the Stanislaus River. 

Native vegetation outside OID comprises nearly 75 percent of the land base within the 
SOI and a good portion is suitable for irrigation development. 

Pasture has stayed essentially constant within the district, however is expected to 
decrease in the future, likely converting to orchards. Corn/oat land has remained fairly 
constant and is anticipated to stay the same in the future. 

Rice land will decrease slightly, likely converting to ranchettes in the northwestern part 
of the district. 

Urbanization will take place contiguous to existing urban areas. 

The infrastructure plan and district service standards need to accommodate geographic 
distribution of crop types. 

Nearly 40 percent of OID customers own 5 acres or fewer. 

Approximately 60 percent of OID customers own 10 acres or fewer and comprise only 
12 percent of OID served land. 

Only 4 percent of the OID customers own 40 acres or more, but these customers 
represent about 60 percent of OID-served lands. 
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