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INTRODUCTION 
 
In 2004, the Glenn County Water Advisory Committee (WAC) approved the Preliminary Plan 
for Groundwater and Coordinated Water Management (Preliminary Plan).  The Preliminary Plan 
was prepared to assist in facilitating a planning process to document and preserve what has been 
accomplished in Glenn County (Appendix A), and to provide a direction for future activities of 
the WAC to further the management of water resources in Glenn County.  Ten tasks were 
identified in the Preliminary Plan.  The tasks include: 
 
 Task A.  Formulate Countywide Water Management Goals 
 

Task B.  Perform Water Needs Analysis 
 
 Task C.  Prepare Water Delivery and Distribution Infrastructure Map 
 

Task D.  Determine Groundwater Utilization Opportunities and Constraints 
  

Task E.  Complete a Comprehensive Groundwater Monitoring Plan 
 
 Task F.  Formulate Potential Projects 
 
 Task G.  Evaluate Water Transfer Guidelines 
 
 Task H.  Formulate Drought Preparedness Plan 
 
 Task I.   Formulate Public Information and Education Program 
 
 Task J.  Prepare Groundwater and Coordinated Water Management Plan 
 
In the interest of continuing to enhance the management of water resources in Glenn County, the 
WAC elected to address three of the ten tasks that were identified in the Preliminary Plan – 
Task B, Task C, and Task E.  With funding through the AB 303 Local Groundwater Assistance 
Program administered by the California Department of Water Resources, the WAC retained 
Wood Rodgers, Inc. to address these three tasks.  Accordingly, this report addresses the three 
tasks under the following headings. 
 

• Task B.  Water Needs Analysis 
 
• Task C.  Water Delivery and Distribution Infrastructure 
 
• Task E.  Comprehensive Groundwater Monitoring Program 
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FINDINGS AND RECOMMENDATIONS 
 
Presented in this section of the report are Wood Rodgers’ findings and recommendations related 
to the evaluation of water needs for Glenn County from the standpoint of fulfilling the vision of 
the WAC as articulated in its submittal of the Basin Management Objectives (BMOs) to the 
Board of Supervisors in August 2001. 
 
Findings 
 
Agriculture is a vital industry in the County and is supported by the availability of substantial 
surface water supplies acquired from the Sacramento River system, which includes Stony Creek 
and the Feather River.  These surface water supplies are available due to the long-term 
perspective, foresight, concerted effort, and investments on the part of individuals and entities 
working together in years past.  The surface water supplies supported and sustained the 
development of a robust agricultural economy for more than 100 years.  By virtue of the 
accomplishments in acquiring these supplies, the “needs” at this time are not water needs, but 
rather “management” needs.  Refinements in the management of the water resources available to 
the County dictate having a better understanding of the groundwater basin and genuine 
collaborative relationships in the County and neighboring counties as well.  To this end, specific 
findings from this work are noted below. 

 
1. Water needs or demands are defined sufficiently by historic water use.  The 

changes and locations of those changes can be managed with appropriate 
communication, coordination, and planning from the standpoint of land use, 
groundwater monitoring, and conjunctive management of the available supplies. 

 
2. The increase in permanent crops and the potential to increase the irrigated 

cropland into the foothills dictates greater understanding and management of the 
available water supplies to protect the investments that have been and will likely 
continue to be made in the County. 

 
3. Water supplies are sufficient to sustain the agricultural economy of the County 

through hydrologic conditions recorded in the last 100 years; however, a much 
better understanding of the groundwater basin and related opportunities and 
constraints as well as broader collaborative efforts are needed to facilitate 
management of the resources. 

 
4.  Up to 20,000 acre-feet of water is available to water districts served by the 

Tehama-Colusa Canal; however, it is not being used due to the tiered pricing 
structure incorporated into the Long-Term Renewal Contracts executed in 2005. 

 
5. Land in permanent crops within BMO subareas not having supplemental surface 

water would be most vulnerable in the event of an extended drought. 
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6. No domestic wells within the BMO subareas should be deprived of water if 
domestic and agricultural production wells are constructed to facilitate effective 
management of the groundwater resources. 

 
7. All municipal water supplied within the BMO subareas is from groundwater and 

it does not appear that the use of supplemental surface water supplies are being 
considered at this time for future planned development within or outside the 
incorporated areas. 

 
8. The BMOs represent a short-term solution to public concerns; however, they 

function as a constraint to sound long-term management of the water resources. 
 

9. The effort to develop water policies within the General Plan process that is 
consistent with water management in the County appears limited at this time. 

 
Recommendations 
 
In view of the findings presented above, the following recommendations were formulated for 
consideration by the WAC and the County generally. 
 

1. Design and implement programs within the Sacramento Valley Water Resources 
Monitoring, Data Collection, and Evaluation Framework to improve the 
understanding of the groundwater basin and the opportunities and constraints to 
its management. 

 
2. Organize landowners within Subareas 8, 9, and 10 to discuss the prospects of 

participating in an organized manner in programs referenced in Item 1. above. 
 
3. Investigate opportunities for utilizing the water service contracts, Tier 2, and 

Tier 3 water available to the water districts along the Tehama-Colusa Canal. 
 
4. Investigate the use of supplemental surface water supplies to support any planned 

development in Subareas 5, 6, and 10 as part of a conjunctive water-use program. 
 

5. Investigate the opportunities for expanded agricultural production in the foothills 
along the west side of the County. 

 
6. Develop guidelines for the construction of wells to minimize potential adverse 

impacts to domestic wells and to facilitate greater utilization of the groundwater 
basin. 

 
7. Consider implementing Task D. of the Preliminary Plan to gain a better 

understanding of the constraints and opportunities for managing the groundwater 
basin. 

 



GLENN COUNTY WATER ADVISORY COMMITTEE 
PRELIMINARY PLAN FOR GROUNDWATER AND 
    COORDINATED WATER MANAGEMENT 
TASK B.  WATER NEEDS ANALYSIS 
 
 

May 2007 B–3 

8. Develop water management policies for consideration in the County’s General 
Plan update. 

 
INTRODUCTION 
 
The work and documents for developing the Basin Management Objectives (BMOs) for Glenn 
County represent a significant effort and accomplishment by the numerous parties involved in 
the process.  The BMO subareas delineated for the County are presented on Figure B-1.  The 
vision set forth by the WAC in submitting the BMOs to the Board of Supervisors for adoption 
represents the overall goal of the WAC with respect to water resources management in Glenn 
County.  That vision is as follows: 
 

“…that sufficient and affordable water of good quality be available on a sustainable 
basis to meet the needs of agricultural, industrial, recreational, and municipal users 
within the county, both now and in the future.” 

 
To ensure that this vision is achieved it was deemed important to address the respective water 
needs and affordability.  Accordingly, the water needs for each of the respective uses is 
addressed in this section of the report with the intent of providing guidance to the effort and 
attention devoted by the WAC and the community to enhance the management of the water 
resources available in the County.  Consideration was given to addressing affordability as the 
cost of water to the water user clearly will influence the amount of water purchased and 
ultimately land use in the County.  Affordability is a complex matter for which there is no 
absolute solution given the myriad of water supplies and water users in the County.  
Accordingly, affordability is not addressed in this report as it is beyond the scope of this work; 
however, the importance of “affordability” is not ignored either. 
 
LAND USE 
 
Water use and land use are integral to each other; however, decisions affecting land use are 
rendered by the County, whereas water is managed by various water purveyors and individual 
landowners.  The County is currently in the process of updating its General Plan, thus providing 
a good opportunity to coordinate policy, planning, use, and management of the respective 
resources.  The General Plan planning horizon is 2007 to 2027.  Once adopted, it will represent 
the policy document from which land-use decisions will be made.  As a result, input from the 
water community is important in this process. 
 
With respect to land use, the land use surveys performed by the California Department of Water 
Resources (DWR) represent the most recent and detailed documentation and provides an 
excellent source of data for both land and water management.  Land-use survey results are 
available electronically for the years 1993 and 1998.  A land-use survey was performed by DWR 
in 2003; however, compilation of the data is not yet completed. 
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Presented in Table B-1 is a summary of the 1993 and 1998 land use according to the respective 
BMO subareas.  From the information presented in Table B-1, in 1998 approximately 
260,600 acres of the total area within the BMO subareas of 419,257 acres or 62 percent of the 
BMO subareas, not including rangeland, were devoted to agriculture in 1998.  This was down 
about five percent from the 274,600 acres noted for 1993.  The largest crop area was devoted to 
rice followed by fruits and nuts of 87,111 and 49,231 acres, respectively.  The total agricultural 
cropland according to subarea as presented in Table B-2.  As indicated, Subarea 11 and 
Subarea 13 have the greatest cropland acreage amounting to 26 and 13 percent, respectively.  
The total permanent crops in 1998, including fruits and nuts, citrus, and vineyards, totaled 
approximately 56,705 acres (Table B-2).  In 1998, only 9,475 acres or less than four percent of 
the cropland was fallow.  The 1998 land use is presented on Figure B-2. 
 
The area in permanent crops in 1998 represents a 37 percent increase from 1993, while the 
increase in rice represents about a four percent increase.  Because of the investment required to 
establish permanent crops, a more reliable water supply is required.  Accordingly, the geographic 
distribution of the permanent crops among the various BMO subareas is examined more closely. 
 
Presented in Table B-3 is a breakdown of the permanent crops, fruits and nuts, citrus, and 
vineyard for the respective BMO subareas in 1998.  From the information presented in Table B-3 
the subareas with permanent crops representing more than 30 percent of the total subarea are 3, 
4, 8, 9, and 14.  Of the subareas noted, Subareas 3, 8, and 9 rely entirely on groundwater for 
irrigation whereas Subareas 4 and 14 both have supplemental surface water supplies. 
 
Presented in Table B-4 is the acreage planted in almonds, walnuts, and olives for the years 1988, 
1993, and 1998.  Since 1998, significant additional plantings of the respective crops have been 
made in the County; however, the amounts are not fully documented at this time.  The planting 
of high-density olives for premium olive oil is anticipated to continue to increase.  This further 
highlights the fact that the reliability of water to protect these investments warrants more refined 
management of available water resources. 
 
With respect to land devoted to urban land uses, the information reflects an increase from 
6,732 acres in 1993 to 11,149 acres in 1998, or a 66 percent increase during that 5-year period.  
In 2003, the population of the County was estimated at 27,049, an increase of 1.5 percent over 
the 2000 census.  While the city of Orland with a population of 6,375 is almost equal to that of 
Willows at 6,275, Orland experienced a 24 percent growth between 1990 and 2000, compared to 
four percent growth over the same period for Willows. The population in the unincorporated area 
of the County was 14,399.  The population of the two population centers represented nearly 
47 percent of the total County population.  The population density for the city of Willows in 
2000 was approximately 3.4 people per acre. 
 
The General Plan (2003) for the city of Orland projects a 2020 population ranging from about 
9,000 to 10,500 depending upon the rate of growth assumed.  The city of Willows, in its Land 
Use Element of its General Plan (1996) shows a projected population in 2010 of 8,844 with an 
additional population of 3,450 outside the City, but within the City’s Urban Limit Line.  With the 
available information, the population projected for Orland and Willows combined is 
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approximately 25,000 in 2020.  For comparison, the population projection for the County as a 
whole as noted by the California Department of Finance for the year 2020 is 31,950 (Table B-5).  
Using the population density of Willows in 2000 would indicate an increase in land for urban use 
in the order of 3,700 acres for the two cities.  This would amount to approximately a one percent 
reduction of land in irrigated agriculture. 
 
The various population projections for the cities and County would reflect a significant reduction 
in the population in the unincorporated area.  This seems unlikely; however, for purposes of this 
work it is important only to note that from a practical standpoint the land for municipal purposes 
when viewed in the context of the County is relatively small.  Of greater significance is the 
location of the land on which development will occur and its impact on existing irrigation 
infrastructure, as well as water supply and water quality.  With respect to impacts to existing 
irrigation infrastructure, the Orland Unit Water Users’ Association (OUWUA), Subarea 4, is 
without question encountering the greatest impact as a result of growth from the city of Orland.  
In addition to being impacted by urbanization associated with the growth of Orland, it is also 
being impacted by “suburbanization” as a result of land-use decisions made years ago which, for 
all practical purposes, are not reversible.  The situation now exists where nearly 60 percent of the 
parcels within the OUWUA are 10 acres or less in size and of those nearly 60 percent are 5 acres 
or less in size. 
 
As noted previously, the County is in the process of updating its General Plan.  The 1993 
General Plan showed plans to accommodate development through growth of the existing cities 
and along the Interstate 5 corridor in planning areas referred to as Brighton, Blue Gum, and Echo 
Glenn.  These planning areas are within Subarea 5, which is largely the Orland-Artois Water 
District.  The locations of the respective planning areas are shown on Figure B-2. 
 
WATER USE 
 
General 
 
In keeping with the vision of the WAC, the water use categories to be addressed include 
agricultural, industrial, recreational, and municipal.  In addition, it is deemed appropriate to 
address domestic and environmental water use. 
 
Agriculture 
 
Agriculture is by far the largest user of water resources in Glenn County and likewise represents 
the greatest economic industry in the County as well.  In 2005, agriculture contributed 
$393,605,000 in gross sales, which was up 13 percent from $347,896,000 in 2004.  Almonds 
were the largest contributor to the gross receipts followed by rice, which, in 2005, was 
$195,221,000 and $104,258,000, respectively.  It is interesting to note here that 2005 is the first 
year that rice was not the largest in terms of sales. 
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With respect to water management, the two major crop categories in the County, rice and 
almonds together with other permanent fruits and nuts, are quite different.  Rice requires 
considerably more water for managing herbicides and for crop production; however, the amount 
of land planted in a given year can be adjusted to accommodate water shortages.  Permanent 
crops, which are becoming increasingly more important in the County, require less water to 
produce a crop; however, have much less flexibility to adjust to water shortages due to the 
significant investment in establishing the orchards and are therefore subject to greater risk under 
drought conditions. 
 
An extensive analysis of crop water use and water demand for a large part of the land within the 
BMO subareas was performed as part of Technical Memorandum No. 3 (TM 3) for the Stony 
Creek Fan Conjunctive Water Management Program, which was prepared by the Stony Creek 
Partners.  Implicit in the water use for rice is the water diverted for rice straw decomposition and 
waterfowl.  Information presented in TM 3 for individual crop water use and irrigation 
efficiencies was used for purposes of estimating relative magnitudes of water use for the 
respective BMO subareas of the County. 
 
Presented in Tables B-6, B-7, and B-8 are estimates of the surface water diverted and/or 
groundwater extracted for producing the crops reported by DWR in 1998.  Table B-6 represents 
the subareas served largely by Stony Creek, the Sacramento River, and the Feather River.  
Table B-7 represents the subareas served by the Tehama Colusa Canal, and Table B-8 represents 
the subareas that rely solely on groundwater.  Based upon these estimates, total water diverted 
from surface water sources or groundwater for irrigation in 1998 is in the order of 950,000 acre-
feet.  The amounts shown do not include the water diverted for rice-straw decomposition, which 
is provided primarily from surface water supplies. The total amount of water diverted each year 
for crop production can vary significantly depending upon the area planted and the crop mix; all 
of which can be influenced by hydrologic conditions, weather, cultural practices especially for 
rice, and commodity prices. 
 
Information prepared by DWR in 1993 concurrent with their land-use survey shows land that 
was determined to be irrigated with surface water, groundwater, or a combination of both.  This 
information is presented on Figure B-3.  Presented in Table B-9 is a breakdown of the water 
sources for the respective subareas in 1993.  Based upon the 1993 information, 59 percent of the 
irrigated land was irrigated with surface water, 34 percent with groundwater, and 7 percent 
having access to both.  Presented in Table B-10 is similar information for 1998, showing 
51 percent of the irrigated land being irrigated with surface water, 33 percent with groundwater, 
and 16 percent with access to both surface water and groundwater. 
 
Industrial 
 
There is no significant industrial water use presently and based upon information from the 
County Planning Department there does not appear to be any expressed interest for significant 
agricultural processing or other types of industry to locate in Glenn County. 
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Recreation 
 
No designated water needs have been identified for recreational purposes in the County.  The 
U.S. Bureau of Reclamation does, however, operate East Park, Stony Gorge, and Black Butte 
Reservoirs with consideration given to recreation at the respective facilities. 
 
Municipal 
 
All water supplied for municipal uses in the valley part of the County is from groundwater.  The 
city of Orland provides water to its customers and the water for the city of Willows is provided 
by the California Water Company.  The water supply for the communities of Hamilton City and 
Artois is provided through Community Services Districts.  All other community or domestic 
water supplies in the County are provided from individual wells. 
 
The amount of water utilized by the Orland and Willows in 2006 was approximately 1,820 acre-
feet and 1,930 acre-feet, respectively.  Based upon the population projections discussed under the 
land use section, the amount of water to be utilized by the two cities in the 2020 time frame 
could be in the order of 4,000 acre-feet. 
 
Domestic 
 
All domestic water used within the unincorporated area of the County is derived from 
groundwater, except for the Elk Creek Community Services District that diverts water from 
Stony Creek.  For the unincorporated areas the estimated water use assuming an average water 
use of 150 gallons per capita per day amounted to approximately 4,500 acre-feet in 2003 and 
approximately 5,200 acre-feet in 2020. 
 
From a practical standpoint, the availability of water for domestic purposes over time may be 
more a function of well construction and not supply. 
 
Environmental 
 
Water designated specifically for environmental purposes in the County are limited to the 
Sacramento National Wildlife Refuge (Refuge) and Stony Creek.  With respect to the Refuge, 
Section 3406 (d) of the Central Valley Project (CVP) Improvement Act authorized the Secretary 
of the Interior to provide firm water supplies of suitable quality to certain national wildlife 
refuges, State of California wildlife management areas, and the Grasslands Resource 
Conservation District.  The U.S. Bureau of Reclamation (BOR) is responsible for delivering 
CVP water to the refuge boundaries on a year-round basis. This water cannot be reduced more 
than 25 percent in drought years.  The amount of water is based upon the March 1989 report 
entitled, “Report on Refuge Water Supply Investigations, Central Valley Hydrological Basin, 
California,” prepared by the BOR. 
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The BOR has a long-term contract with the Glenn-Colusa Irrigation District (GCID) to convey 
the Sacramento River water from the GCID Hamilton City diversion to the refuge boundary.  
The refuge, which is in Glenn and Colusa Counties, may utilize up to 50,000 acre-feet per year to 
meet the wetland habitat management requirements.  In the past few years the refuge has used 
about 40,000 acre-feet per year. 
 
Water for environmental purposes in Stony Creek will be dealt with largely by parties outside of 
the County.  Although the Orland Water Users Association will be involved in the process, Stony 
Creek is not regarded as a water use for which management decisions or actions are required by 
the County or entities in the County. 
 
The cultural practice of using water for rice-straw decomposition will continue to provide 
substantial environmental benefits; however, the applications for purposes here are not regarded 
as “environmental water.” 
 
WATER SUPPLIES 
 
The community of Glenn County collectively enjoys the benefits of substantial water supplies 
from the Sacramento River system, including Stony Creek and the Feather River, by virtue of the 
foresight, concerted effort, and investments on the part of individuals and agencies working 
together to develop and sustain an agricultural economy for more than 100 years.  Summarized 
in Table B-11 are the principal sources of water for use within the respective BMO subareas of 
the County.  Presented in Table B-12 are the amounts of water available through the primary 
water rights and water service contracts held by the entities serving land within the respective 
subareas.  The amounts of water available through the water right appropriations and water 
service contracts can vary widely from year to year due to hydrologic conditions.  No attempt 
was made for this work to identify the magnitude of the water supplies available through other 
water right applications and groundwater.  Suffice it to say that the combination of supplies and 
the management thereof have sustained the people and economic activity of the County for many 
years. 
 
Presented in TM 3 is an extensive water balance analysis and a detailed analysis of existing and 
future agricultural water demands projected to 2025 for a project area encompassing about 
203,000 acres.  Included within the project area were lands within the OUWUA, Orland-Artois 
Water District, and Glenn-Colusa Irrigation District (Stony Creek Partners) for which 
supplemental surface water supplies are available and the majority of the land west of the 
Sacramento River that relies solely on groundwater. 
 
From the results of the evaluation presented in TM 3, it can be concluded that the long-term 
needs for the project area can be met with the available surface and groundwater supplies under 
hydrologic conditions similar to the 1921-1991 period.  This accounts for anticipated changes in 
agricultural crop mix and the conversion of existing farm land to urban use.  As part of TM3, an 
analysis of the 2025 water demand was performed using the Stony Creek Fan IGSM.  Although 
the IGSM is merely a tool for evaluating the changes in land use and/or water use, the model 
results indicate that the groundwater basin could sustain the conditions projected. 
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Based upon the results of the work reported in TM 3, it is reasonable to conclude that water 
supplies—surface and groundwater—are adequate to sustain the agricultural economy and 
population of the County through hydrologic conditions experienced in the last 80 years.  The 
following facts also support this conclusion: 
 

1. The land suitable for agricultural crops is essentially fully developed, although the 
potential for selected crops being cultivated in the foothills should be examined. 

 
2. No major shifts in higher water using crops are anticipated. 
 
3. The area has significant supplemental water supplies. 
 
4. The overall groundwater basin, as described under Task E., is not stressed. 
 
5. No significant changes in land use are anticipated that would result in 

substantially greater water use. 
 
In saying this, it is important to point out the fact that there has been a significant increase in the 
area planted to permanent crops and a large part of the area is within subareas that rely solely on 
groundwater.  Accordingly, the option to fallow cropland during drought conditions has been 
reduced. The management of water supplies under drought conditions experienced in the past 
will present different challenges that were encountered then.  Understanding this, it is imperative 
that the capability and constraints of the groundwater basin are better understood so sound 
management decisions can be made. 
 
The water supplies discussed generally above will continue to be the foundation for the County; 
however, the management thereof will continue to become increasingly more complex as a result 
of recently negotiated Settlement and CVP Water Service Contracts, the cost to maintain and 
protect water rights, the cost to maintain and operate irrigation infrastructure, and the 
management of supplies to comply with water quality regulations.  Under the new CVP water 
service contracts, the cost of water essentially increased substantially overnight.  As a 
consequence, the goal of providing sufficient water at affordable prices becomes increasingly 
difficult and presents a “real” challenge to management of the entities with those supplies.  
Unfortunately, the new CVP Water Service Contracts and the rate structures serve more as 
disincentive to improve water management. 
 
The ability for agriculture in the County to alter its cropping substantially to produce higher 
value crops is limited. As a consequence, the future for affordable water in the County will be 
determined to a great extent on the management of the supplies and resources available.  The 
cost of water could easily become a greater constraint than the supply.   
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With reference to Figure E-11 and Figure E-12 presented in Section E of this report, the area 
within BMO Subarea 5 is the only area within the County that reflects a depression in spring 
groundwater levels.  This is not to suggest that there is a groundwater overdraft, but merely to 
draw attention to the area in order that special consideration may be given in developing the 
strategy for water management in the area. 
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