Applying for:

1. (Section A) Urban or
Agricultural Water Use
Efficiency Implementation
Project

2. (Section B) Urban or
Agricultural Research and
Development; Feasibility
Studies, Pilot, or
Demonstration Projects;
Training, Education or
Public Information;
Technical Assistance

3. Principal applicant
(Organization or affiliation):

4. Project Title:

5. Person authorized to sign and submit

proposal and contract:

6. Contact person (if different):

Project Information Form

2004-037

(d Urban ﬁ Agricultural

D(a) implementation of Urban Best Management Practice,
#

Q) (b) implementation of Agricultural Efficient Water
Management Practice, #

a (c) implementation of other projects to meet California

Bay-Delta Program objectives, Targeted Benefit # or
Quantifiable Objective #, if applicable

U1 (d) Specify other:

a (e) research and development, feasibility studies, pilot, or
demonstration projects

L] () training, education or public information programs with
statewide application

v (g) technical assistance
U (h) other

Tehama County Resource Conservation District

Northern Sacramento Valley Mobile lrrigation Lab

Name, title Ernest White, President Board

Mailing address of Directors ,
D Sutter Street, Suite D
Red Bluff CA 96080
Telephone 530-527-3013 x3
Fax. : l
: 530-527-7451]
E-mail : _
tcred@tehamacountyrcd.org
Name, title. Vicky Dawley, District
Mailing address. Manager
2 Sutter Street, Suite D
Red Bluff CA 96080
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Telephone 530-527-3013 x114

Fax. 530-527-7451]

E-mail vicky@tehamacountyred.org

7. Grant funds requested (dollar amount): $421,312

(from Table C-1, column Vi)
8. Applicant funds pledged (dollar amount):

$74,348
9.Total project costs (dollar amount):

(from Table C-1, column IV, row n ) $472,057
10.Percent of State share requested (%) .

(from Table C-1) 85%
11.Percent of local share as match (%) .

(from Table C-1) 15%
12.1s your project locally cost effective?

Locally cost effective means that the benefits to an entity (in dollar terms) of

implementing a program exceed the costs of that program within the D (a) yes

boundaries of that entity.

(If yes, provide information that the project in addition to Bay-Delta v (b) no
benefit meets one of the following conditions: broad transferable

benefits, overcome implementation barriers, or accelerate

implementation.)

11. Is your project required by regulation, law or contract? U (@) yes
If no, your project is eligible. v (b) no
If yes, your project may be eligible only if there will be

accelerated implementation to fulfill a future requirement
and is not currently required.

Provide a description of the regulation, law or contract and an
explanation of why the project is not currently required.

12/05 — 12/08
12. Duration of project (month/year to month/year):

2" Assembly District
13. State Assembly District where the project is to be conducted:
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4" Senate District

14. State Senate District where the project is to be conducted:

15. Congressional district(s) where the project is to be conducted:

16. County where the project is to be conducted:

17. Location of project (longitude and latitude)

18. How many service connections in your service area (urban)?

19. How many acre-feet of water per year does your agency

serve?

20. Type of applicant (select one):

21. Is applicant a disadvantaged
community? If ‘yes’ include annual
median household income.

(Provide supporting documentation.)
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2" Congressional
District

Tehama, Butte, Glenn
and Shasta Counties

Latitude: 40.027N
Longitude: -122.122W
(Tehama County)

NIA

U (a) City

U (b) County

O (¢) City and County

U (d) Joint Powers Authority

[ (e) Public Water District

U (f) Tribe

L] (g) Non Profit Organization

U (h) University, College

U (i) State Agency

L1 (j) Federal Agency

U (k) Other
U (i) Investor-Owned Utility
U (ii) Incorporated Mutual Water Co.

v’ (iii) Specify: Resource Conservation
District

U (a) yes, $31,206 median household income
U (b) no



Signature Page

By signing below, the official declares the following:

The truthfulness of all representations in the proposal,

The individual signing the form has the legal authority to submit the proposal on behalf of the
applicant;

There is no pending litigation that may impact the financial condition of the applicant or its
ability to complete the proposed project;

The individual signing the form read and understood the conflict of interest and confidentiality
section and waives any and all rights to privacy and confidentiality of the proposal on behalf of the
applicant;

The applicant will comply with all terms and conditions identified in this PSP if selected for
funding; and

The applicant has legal authority to enter into a contract with the State.

/CZV/M Ernest White, President 1/10/05

Signature Name and title Date
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Describe how this project will contribute toward or support California Bay-Delta Program
goals.

This project proposes support to continue a Mobile Irrigation Lab (MIL) in the northern Sacramento
Valley. The Northern Sacramento Valley MIL, by serving Butte, Glenn, Shasta and Tehama Counties,
will provide the benefits of irrigation system evaluation to 36% of the Bay-Delta Sacramento Valley
Region. These counties constitute 6.3 million acres of the 17.4 million acre Sacramento River watershed.

The MIL supports efficient agricultural water management at the farm level and will contribute to a
balanced, integrated and comprehensive management approach of California’s limited water supplies.
The project satisfies three of the four California Bay-Delta Program Goals: 1) Water supply and
rehablhty, 2) Ecosystem restoration; and 3) Water quality. In addition, the prolect specifically addresses
nine of the eleven California Bay-Delta Program elements.

The discussion below highlights how this project addresses these program goals and elements.

=  Water supply reliability — By investing in the MIL and its related educational efforts, agricultural
water users will have a bolstered source of local technical support and information to assist them
with practicing efficient irrigation. The MIL will specifically support the conversion of gravity
flow irrigation systems to microsprinkler and drip irrigation. This often results in a shift from
reliance upon surface water from stream and river diversions to use of groundwater in order to
supply water for irrigation on demand and to supply a clean source of water requiring less
filtration of sediments and algae. The shift to more reliance on groundwater for irrigation reduces
surface water diversion and contributes to more reliable stream and river flows for other down
stream water uses. As water users rely more on the groundwater resource it may enable water
districts more flexibility to consider water transfer programs that may be linked to the
Environmental Water Account and other needs. The increased use of groundwater for summer
irrigation also contributes to more storage capacity in the aquifer systems to capture more winter
and spring surface runoff thereby enhancing groundwater storage. As the shift to groundwater for
irrigation increases, local groundwater management programs (already in place and supported by
AB 303 funding) will serve to document the limits of the groundwater resource and will provide
insight about the need for additional surface water storage.

The MIL seeks to provide technical and educational support beyond conversion from gravity to
low volume irrigation systems. The lab intends to support long-term management and
maintenance of the systems. Specifically, the MIL seeks to optimize the distribution uniformity
and water application efficiency of low volume irrigation systems by providing regular irrigation
system design and maintenance evaluations. Also, the MIL intends to promote a higher level of
awareness of irrigation scheduling techniques, and where appropriate, educate and demonstrate
concepts of Regulated Deficit Irrigation (RDI), an approach where water is purposely withheld
from crops to enhance performance while lessening the evaporative demand of the crop. The MIL
could potentially contribute to the “Science” element particularly by furthering the understanding
of RDI concepts in orchard crops. Within the past two years, it has been hypothesized, if a vast
majority of orchard crop acreage is irrigated near historically established levels of crop
evapotranspiration (ETc), nearly 1 million acre-feet of water can potentially be saved and re-
directed to other water needs by broad implementation of RDI concepts on eleven orchard and
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vine crops representing 1.75 million acres primarily located in the central valley and
encompassing the northern Sacramento Valley. (CLARIFY) However, it is questioned but not
well documented whether orchard crop irrigators are already, inherently, and somewhat
unknowingly practicing RDI concepts and the potential to realize water saving from RDI and
redirect it to other needs is considerably less than speculated. The MIL has the opportunity to
accumulate a database using on-farm monitoring and individual grower surveys from a
representative sample population of orchard crop irrigators to document the level of deficit
irrigation already in practice and the potential for broad adoption of RDI concepts. This
information would contribute to the California Bay-Delta Program “Science” element by assisting
with establishing a baseline describing the existing level of deficit irrigation in orchard crops
already in use at the farm level.

= Ecosystem restoration — as outlined above, on-farm irrigation management is linked directly to
stream and river flows for environmental uses. The objective of the MIL is consistent with local
Watershed Restoration programs. For example, the Deer Creek Water Exchange program
(historically supported by Calfed) seeks to augment spring and summer flows in Deer Creek to
provide safe fish passage of native Chinook salmon. In 2003, one deep well was constructed in
the Deer Creek Irrigation District to substitute for surface water diversions from Deer Creek that
has traditionally been used for irrigation. Orchard crops make up a significant portion of the
irrigated acreage in the water district and the MIL can assist in achieving efficient use of the new
groundwater resource. In so doing, the MIL can assist with the success of the water exchange and
restoration program,

= Water Quality — the fundamental principle underlying the MIL is to optimize the water used for
irrigation by applying it to crops uniformly and to apply only what is needed by crops. Within this
principle is the intent to minimize the quantity of water and constituents in the water that leave the
field site as either runoff or deep percolation. By providing technical support and information to
water users on irrigation efficiency and irrigation scheduling, the MIL is focused on source control
and directly addressing water quality issues associated with non-point source pollution.

The table below summarizes which of the eleven elements of California Bay-Delta Program support for
the MIL will address.

o

Water Management

Storage

Water Use Efficiency
Conveyance

Water Transfers
Environmental Water Account
Drinking Water Quality
Watershed Management
Levee System Integrity
Ecosystem Restoration
Science

< < B
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In addition, the operation of a MIL is easily transferred to other parts of the state. There are already at
least 12 Mobile Labs in California, although there are only 3 (including Tehama County) operating in the
north state. The general operation of the labs is similar, but each area has its own unique crops, irrigation
methods and soils that make each Mobile Lab also unique. TCRCD has already assisted in the formation
of two mobile lab programs and will always be available in the future to provide further assistance.

Provide estimates of total expected water savings for proposals that are designed to lead
to quantifiable water savings. Provide an explanation for all assumptions,
methodologies, and computations used to arrive at the values.

The direct water savings from conducting this project for three years is estimated to be a minimum of
3,890 acre-feet. The rationale for this estimate is given below:

- Perform 180 evaluations

- Of'the 180 evaluations, 80 growers participate in improving system uniformities by an average of
20% (on average from 65% DU to 85% DU)

- For the major tree crops grown in the northern Sacramento Valley (Walnuts, Almonds, Prunes,
Olives) an increase in uniformity of 20% can conserve just over an acre-foot of water per irrigated
acre (1.083 ac-ft/acre)

- 80 fields participate @ 45 acres/field (average field size from past three seasons) = 3,600 acres
affected

- 3,600 acres * 1.083 ac-ft/acre = 3,890 ac-ft of water saved

- Value of savings to water users (reduced irrigation costs largely from reduced energy costs for
pumping) = 3,890 ac-ft * $25/ac-ft (USBR CVP average water cost for the Northern Sacramento
Valley) = $97,250

- Minimum value of savings to downstream water users (if water were available for use in other
areas for either irrigation, environmental water, or drinking water) = 3,890 ac-ft x $75 per ac-ft
(minimum — based upon values of water transferred in 2002 and 2004 from other areas of the
Sacramento Valley to other areas of the central valley and southern California, value may be as
high as $150 per ac-ft) = $291,750

The indirect value of the three-year project has potential to far exceed the direct value. The number of
irrigation systems evaluated is limited by constraints on MIL personnel and time. Most of the irrigation
managers receiving the MIL service manage additional lands. For example, the 3,600 acres actually
evaluated represent only 8.5 percent of the irrigated orchards in Tehama County and only about 2 percent
in the four-county area of Tehama, Glenn, Butte, and Shasta Counties. The benefit and knowledge
provided to these irrigation managers is transferable to their other landholdings. Furthermore, additional
water savings may be realized, if RDI concepts have application on some of the croplands. Also, one
water district located in southern Shasta and northern Tehama county that provides water primarily for
irrigated pasture is undertaking a major change in policy that promotes the conversion from flood
irrigation to solid set sprinkler irrigation. The change in policy is related to contract renewal with the US
Bureau of Reclamation. The district estimates an annual reduction of about 10,000 ac-ft in water
diversions from the Sacramento River. Support for the MIL would position the lab well to serve water
users in this water district.
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STATEMENT OF WORK

Relevance and Importance

Goals and Objectives

The primary goal of this project is to improve water use efficiency by growers in the Northern
Sacramento Valley. This will be accomplished through on-farm irrigation system evaluations, one-on-one
and grower workshop education, and improved irrigation water management assistance. This project will
be the continuation and expansion of a project that has been in place for three growing seasons. In 2001,
TCRCD began the operation of a MIL with funding from Department of Water Resources and the Bureau
of Reclamation. In the last 3 seasons the program has expanded from the Tehama County RCD to include
Butte, Glenn and Western Shasta RCDs (See Attachment A for Memoranda of Understanding (MOU))
with various RCDs). The MIL has even done a few evaluations in Lassen and Modoc Counties and is
developing MOUs with RCDs in those counties. ’

Objectives —

A. Provide irrigation system evaluations and specific recommendations to improve water
application efficiency. The irrigation system evaluations the growers receive will provide part
of the technical resources necessary to access funding sources, such as the USDA, NRCS
Environmental Quality Incentive Program to implement changes to irrigation infrastructure.

e Conduct irrigation system evaluations to determine uniformity of water application for
pressurized systems.

e Provide technical assistance to the individual grower based on the results of their
system’s performance and recommend changes in maintenance, irrigation scheduling
or other cultural practices. With numerous growers upgrading their irrigation systems
from gravity fed surface systems to pressurized micro-irrigation systems, there is a
need to provide technical education to these new system operators.

e Conduct follow-up system evaluations in an attempt to quantify the benefit of
alterations made based on the previous system evaluation, and assist with irrigation and
fertilizer scheduling.

e Conduct water quality testing for Nitrogen levels, in an attempt to reduce the amount
fertilizer applied.

e Give the grower a map of the irrigation system with a soil map overlay, ranch map and
discuss possible points of discharge for runoff. This information is something most
north state growers do not already have.

B. Cooperate with supporting agencies, institutions and water districts to improve availability of
technical support and education for local growers on irrigation scheduling.

e Assess the extent of irrigation scheduling currently practiced in orchard production.

e Promote use of water budgets, plant-based indicators of crop water needs, and soil
moisture monitoring designed to assist growers to determine when and how much to
apply to their crops for optimum crop performance.
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e Overcome constraints and perceptions that limit the adoption of irrigation scheduling
technology.

e Investigate the potential for implementing RDI concepts in orchard and vine crops.

e Conduct off-season workshops related to on-farm water management and mobile
laboratory activities.

¢ Distribute information to growers, which describes the work of the mobile laboratory
and how to receive services.

C. Assist cooperating agencies, institutions, water districts, and private citizens in coordinating
farm level water management issues and needs with county and regional water management
issues and needs

o Summarize results of system evaluations and irrigation scheduling assessments each
season for qualitative and quantitative review and make results available to supporting
agencies, institutions, water districts, and agricultural organizations.

e Meet with supporting agencies, institutions and water districts to discuss issues
determined pertinent by growers at the farm level and according to MIL results.
Strengthen the connection between water policy affecting growers and groups and
individuals in policy decision-making roles.

Need for Project as Related to Critical Water Issues

The culture of irrigated agriculture is changing rapidly in the northern Sacramento Valley and many
growers are scrambling to keep up. With change forced by economics, changing cropping patterns, and
water use restrictions growers need support to implement these changes. There are many small growers
in the north state that do not have the resources to privately fund the necessary technical support to assist
them with meeting this need for change. If the technical resources for evaluation are not provided they
will probably will not happen. In order to avoid future conflict over effective water use of limited water
supplies in the northern Sacramento Valley, it makes sense for the MIL to intervene and provide
assistance to lessen the demand for water for irrigated agriculture in the northern Sacramento Valley by
improving irrigation efficiency yet at the same time sustaining the irrigated agriculture industry.

Part of the culture change is driven by consolidation of holdings that may have different water delivery
systems and are at present cobbled together resulting in inefficient water delivery systems. As farmland is
converted from gravity irrigated annual crops to pressurized irrigated permanent crops the growers need
support to design and operate these systems efficiently. Changing irrigation methods requires a leap of
faith that many growers are uncertain how or unwilling to do on their own. Changes in life long farming
practices requires changes in irrigation practices that are grounded in tradition require a lot of technical
support.

Over the past three growing seasons, this program has grown from assisting growers in two counties, to
the surrounding four counties. Over 100 system evaluations have been performed. This program has had
the effect of getting growers involved with the RCD and the Natural Resources Conservation Service
(NRCS). Through this introduction, growers have become more aware of technical support and financial
programs such as EQIP to make irrigation system improvements, and the Agricultural Pump Test
Efficiency program, to have their pump tested, and repaired if necessary.
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The Mobile Lab has also been successful at assisting growers with better irrigation scheduling,
introducing growers to new technologies, and getting growers more active in local education and outreach
events. Through cooperation, this program has added to the UC Cooperative Extension Irrigation and
Water Resources program that has engaged the irrigated agricultural industry in Tehama County since the
1980°s and also serves Glenn and western Shasta Counties. The MIL currently has resources and the
design to provide personal follow-up to the same irrigated landowner clientele that is served by the
extension research and education programs. The extension program provides problem solving research
and education and is not designed to perform services such as those provided by the MIL. Support for
the MIL is a sensible way to improve transfer of local, science-based knowledge gained from problem
solving irrigation research conducted by extension to irrigated landowner and operators. By offering one-
on-one assistance and being able to address individual grower’s situations and concerns, the mobile lab is
in the unique position to offer personalized field specific assistance to growers.

After three seasons of operation, word of mouth grower referrals are showing that the MIL has achieved
grower confidence and is perceived to provide a benefit to the grower. At present the MIL has
prescheduled a substantial number of evaluations for next season without the publicity and grower
meetings that will occur prior to the irrigation season.

In early 2003, a series of meetings were organized throughout the CALFED region to “elicit ideas on the
form and substance of the on-farm component of the CALFED Agricultural Water Use Efficiency (WUE)
element.”

One of these meetings was held in Tehama County with UCCE and TCRCD playing key roles in the
organization of the meeting. Results of the meetings were assembled into a report: Key Findings From
Regional Meeting Discussions on Development of CALFED WUE On-farm Component. In the Summary
of Key Findings section of the report, the finding on Technical Support makes clear the need for local
technical support for growers:

It was clear from what was said at the regional meetings that where there is
a “field presence” of irrigation technical expertise and assistance (i.e.
Mobile Labs, farm advisors, etc.), producer adoption of new technology and
improved water management practices was significantly greater. In
addition, success of on-farm activities depends on selection and application
of measures that are well suited to specific locations and that are correctly
installed and operated. Technical assistance helps make the connection
between irrigation information and technology on the shelf and the
producer’s busy schedule.

Consistency of Project with local or regional water management plans or other integrated
resource management plans

This program will be consistent with local and regional resource concerns. The Tehama County RCD in
its Long Range Plan 2003-2008 has identified promoting and supporting activities that enhance Soil
Health and Quality and improve Water Quality and Quantity as top priorities. These priorities will be
achieved by offering technical assistance in cooperation with other technical partners, providing
educational opportunities such as workshops, field tours, and seminars, and collecting, analyzing and
disseminating data. All of these activities are consistent with the activities of the MIL.

The Resource Conservation Districts that are cooperating with TCRCD in this project, Western Shasta
RCD, Butte County RCD and Glenn County RCD, have all also identified water quality/quantity as
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important issues in their long range plans and they have each signed a Memorandum of Understanding
authorizing and encouraging the MIL program within their districts (See Attachment A).

The NRCS locally developed ranking criteria for their Environmental Quality Incentives Program (EQIP)
listed Water Quantity/Water Quality as the number one concern in Tehama County. Water Quality/Water
Management is the third highest ranked resource concern in Glenn County, and water conservation is
listed as the fourth most important resource concern in Shasta County. The District Conservationist in
each county developed this ranking criterion with input from Local Work Groups and stakeholders.

The benefits of a Mobile Lab will also enhance implementation of the Tehama County Flood Control and
Water Conservation District's adopted AB3030 Groundwater Management Plan. The Countywide Plan
encourages and endorses water use efficiency, protection of water quality, and the development of best
management practices.

As stated in the Plan, "The economy of Tehama County is directly tied to the use of water, since the
primary economic driving force is agriculture." The Mobile Lab will enable agricultural producers to
increase efficiency, yields, profits, and improve water quality while decreasing the amount of applied
water, energy used, nutrient leaching, and tail water runoff.

Finally, the Central Valley Project Improvement Act (CVPIA) of 1992 committed the Bureau of
Reclamation to providing substantial amounts of water for environmental management, with stipulations
from Congress that this supply should be assured through greater efficiencies in farm and urban use.
Irrigation System Review is one of the Best Management Practices found in the CVPIA Water
Conservation Plans, making the Northern Sacramento Valley MIL consistent with CVPIA plans.

Technical/Scientific Merit, Feasibility
Methods, Procedures, Equipment and Facilities

Irrigation System Evaluations, Recommendations, and Follow-up

Methods and Procedures: The Irrigation Mobile Lab Program utilizes irrigation system evaluation
protocol and software developed by California Polytechnic State University’s Irrigation Training and
Research Center (Irrigation Evaluation 2000), for determining the uniformity of water application of
pressurized irrigation systems. Through pressure and flow measurements in the field, this evaluation
process is able to determine how much and how evenly water is being applied to the field during an
irrigation event, potential problems with the system, and the necessary information to set up an efficient
irrigation schedule. Starting in the 2005 season, TCRCD will be piloting a new procedure to produce an
immediate report that can be handed to the grower within an hour of the evaluation. This will be followed
by the full report after the irrigation season.

Facilities: The TCRCD will provide an office to house the position and provide supporting infrastructure
such as computer, copier, telephone, etc. The primary need is financial support for salaries and benefits
for MIL staff. Refer to budget section of this proposal.

Equipment: Minor supplies will need to be replenished as they are used. Need for major equipment is
not anticipated. Refer to budget section of this proposal.

Irrigation Scheduling Assessment, Adoption, and RDI Evaluation

Water Use Efficiency Proposal — Tehama County RCD
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Methods and Procedures: A survey of questions will be conducted with each landowner who receives an
irrigation system evaluation. The survey will inquire about how the grower decides when to begin the
irrigation, how the frequency and irrigation set time is determined, and how the termination of the
irrigation season is decided. The MIL technician will obtain information from each grower to describe
the operation of the irrigation system throughout the growing season. This information will be coupled
with the information attained from the irrigation system and orchard site evaluation to estimate the
seasonal applied water and stored water component for each orchard. This estimate of seasonal applied
water and stored water component will be compared to historical estimates of crop evapotranspiration
(ETc) for the appropriate crop to determine the presence or absence of deficit irrigation and to describe
the extent of deficit irrigation, if apparent. Results of the each survey will be accumulated in a database
and summarized at the end of each irrigation season to characterize the extent of deficit irrigation
occurring among this sample population of orchards. Each recipient of an irrigation system evaluation
will also be provided information on the historically established estimates of crop evapotranspiration
(ETc) for their orchard and management recommendations will be discussed. If applicable to their crop
and specific situation, information on RDI concepts will be provided and discussed.

A subset of all of the orchards receiving irrigation system evaluations will be involved in a detailed
irrigation scheduling assessments. The intent would be to develop benchmark locations of locally
developed, real-time management guidelines that would be transferable to the surrounding local area with
little additional effort or expense. The assessments will be conducted in orchards where the
owner/operator has volunteered access and shown interest to adopt advanced methods of irrigation
scheduling, Orchards will be selected that represent broader areas of production (i.e. predominant soils,
orchard varieties and designs, etc...). They will be strategically located to facilitate interests by water
districts. It may be feasible to conduct these assessments in about 30 to 60 orchards over three years
(approximately 10 to 20 orchards per year). MIL staff will employ Pressure Chamber Instruments to
collect weekly measurements of midday Stem Water Potential (SWP), a plant-based indicator of irrigation
needs that determine the actual water status of orchards and correlate well with orchard performance.
MIL staff will also employ automated soil moisture monitoring equipment, either resistance blocks with
dataloggers or automated capacitance sensors to characterize orchard water status. The MIL will work to
calibrate moisture sensors with SWP on differing soil and crop types. Moisture sensors are less labor
intensive than pressure chambers and may gain better grower acceptance as an irrigation management
tool, but they require calibration to interpret the soil moisture data and corresponding effect on crop
performance with confidence. These orchards and data sets would also serve as demonstration sites
utilizing new irrigation scheduling technology and provide representative data sets illustrating adequacy
or inadequacy of current levels of irrigation scheduling. The results from this detailed irrigation
scheduling assessment would also be used to confirm the presence or absence of deficit irrigation, and the
extent of deficit irrigation in orchards where it is apparent.

Facilities: No special facilities are required to perform this facet of the MIL project. Again, funding to
support MIL staff is the primary need.

Equipment. Sufficient pressure chamber instruments are available through the RCD and UC Cooperative
Extension in Tehama County to support the monitoring of orchard water status using midday SWP as a
plant-based indicator of orchard water status. Funds would be needed to purchase soil moisture
monitoring equipment and dataloggers. In total, approximately 60 resistance blocks and 20 dataloggers
would be required to support the collection of real-time soil moisture data. The resistance blocks could be
mounted at the end of PVC insertion pipes so they could be installed temporarily and retrieved and moved
to different locations between growing seasons. The approximate cost for the equipment is estimated to
be $15,400 ($40 per resistance block and $650 per datalogger).

Water Use Efficiency Proposal — Tehama County RCD
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Coordination between irrigated landowner/operators and water policy decision makers

Methods and Procedures: Since the MIL has established MOU’s with other agencies in Shasta, Glenn,
and Butte Counties with interests in water resource management. It is would be sensible for the MIL to
communicate and coordinate its efforts to advance water use efficiency at the farm level with other
organizations, agencies, and institutions. The MIL will pursue routine meetings with and presentations to
a variety of groups ranging from the RCD’s, Water Advisory Committees, Farm Bureaus, Water Districts,
and County Departments of Flood Control and Water Conservation.

Facilities: No special facilities are required.

Equipment: No special equipment is required.

Task List, Deliverables, Start/End Dates, Projected Cost/Task

1/1/06 — 4/30/06
11/1/06 — 4/30/07 $69,580
11/1/07 — 4/30/08

Workshop/meeting

*Workshops/Presentations agendas, sign-in sheets

4/1/06 — 11/1/06

**Evaluations Annual fist of completed | /1707 - 11/1/07 $267,989
A 4/1/08 — 11/1/08
AT st . Results of Assessment 4/1/06 — 11/1/06
k"iz‘;fs‘;;‘;ﬁ:d‘ﬂmg (to be included in End of |  4/1/07 — 11/1/07 $95,068
Season Report 4/1/08 — 11/1/08
End of Irrigation Season
Summary Report, to
include Monitoring and 11/1/06 — 12/15/06
***End of Season Report Assessment of the 11/1/07 — 12/15/07 $63,023

Project for the Season 11/1/08 — 11/30/08
and results of irrigation
scheduling assessment

*Workshops will include workshops hosted or co-hosted by TCRCD. Presentations will be made at
various meetings or workshops hosted by other organizations. TCRCD will host or co-host at least 2
workshops and make presentations at 4 or more meetings/year.

**Evaluations include in-field system evaluation, preparation of a comprehensive report for each
evaluation, presentation of the report to the grower and any follow-up questions or advice requested
by the grower. (See Attachment B for a sample evaluation report)
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***The End of Season Report will include a summary of the season’s evaluations, the results of the
irrigation scheduling assessment and a report of the success of the project for the year following the
procedure outlined in “Monitoring and Assessment.” (See Attachment C for the TCRCD 2004 Report)

*x*+*The projected cost/task includes matching funds and contingency.

This is not a “project” as defined by CEQA. Therefore, there is no environmental documentation
necessary for this project.

Monitoring and Assessment

The scientific methods and procedures outlined in the above section on scientific merit and feasibility
essentially describe monitoring and assessment techniques appropriate to gain knowledge in on-farm
irrigation management in the northern Sacramento Valley and to motivate, support, and implement
appropriate changes. The monitoring and assessment proposed for this project serves multiple purposes:

e Pre-project conditions and baselines will be determined from two previous years of
evaluations in Tehama, Butte, Shasta and Glenn Counties so that the benefits of three
more years of MIL can be quantified. This assumes that the irrigation systems
evaluated to date are representative of other systems in surrounding counties. The
accuracy of the data produced from these evaluations will be of the same quality as the
irrigation system evaluations being performed across California.

e Any change made by a grower whether it is a system improvement, a change in
irrigation scheduling, or investment in improved on-farm irrigation infrastructure will
be documented and used to demonstrate achievement of the project goals and
objectives.

¢ RDI estimates, soil moisture monitoring and pressure chamber measurements will
occur frequently throughout the growing season. Soil moisture monitoring will also
occur as needed during the winter months. Analysis and assessment of the information
obtained will be documented in a “Detailed Irrigation Scheduling Assessment”.
Results will be shared with growers at meetings and workshops for feedback on how
information has aided their operations and what additional information could be useful.

e The data will be maintained by the Tehama County RCD. These reports will be kept
anonymous to protect the participating growers. The documents will be stored digitally,
as well as hard copies. The results will be summarized yearly into a comprehensive
report to DWR on the findings of the Mobile Irrigation Lab. This information will be
available via e-mail, hard copy, and on the TCRCD’s website
(http:/ftehamacountyrcd.org/).

Qualifications of the Applicants and Cooperators

1. Include resume(s) of project manager(s). Resumes may be attached to
the end of the proposal and shall not exceed two pages.

Water Use Efficiency Proposal - Tehama County RCD
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TCRCD’s project manager for the MIL is no longer with the district. He was hired to manage the project
in July 2002 and left in December 2004. He did an excellent job of building momentum in the program.
TCRCD will hire a new MIL Project Manager in the spring of 2005 and will continue to build the
program in the 2005 irrigation season with funding from the Corning Water District through the Bureau
of Reclamation. '

TCRCD is well positioned to continue the momentum of the program and to train a new Project Manager.
TCRCD’s Irrigation Technician, Lisa Miller, has worked for TCRCD since July 2001, and with the MIL
program for the last two irrigation seasons. She holds an AA degree in General Education from Shasta
College with a certificate in Natural Resources. She was trained at the Cal Poly Irrigation Training and
Research Center in Irrigation System Evaluations in June 2003 and received a certificate to perform
Landscape Irrigation Audits in September 2003. She will be a tremendous asset to the new Project
Manager as she is very familiar with the program and with many local growers.

Another asset to the program is RaeAnn Dubay, an employee of the Natural Resources Conservation
Service with whom TCRCD shares office space. She holds a master’s degree in soil, water and
environmental science from the University of Arizona. She worked for TCRCD from April 2001 to
October 2002. At that time, Ms. Dubay took the lead in the development of the MIL in Tehama County.
Prior to joining TCRCD, she served as an irrigation specialist for the Pond Shafter Wasco RCD
(Bakersfield, currently, Northwest Kern RCD) from May 1999 to March 2001. She will be available to
assist in training the new Project Manager.

Vicky Dawley, who serves as the District Manager for TCRCD, will serve as the interim Project
Manager. Ms. Dawley has more than 25 years experience in resource management and ranching. She has
worked for TCRCD since April 1999. She has managed over $1 million dollars in projects and grants for
TCRCD in the last five years. She holds a bachelor’s degree in business from Simpson College. Her
undergraduate work included three years of botanical studies at U.C. Davis. TCRCD’s current annual
budget is nearly $500,000. Her success at fundraising and project management demonstrate her skills in
project organization and oversight.

2. Identify and describe the role of any external cooperators that will be
used for this project.

= University of California Cooperative Extension — Allan Fulton, Rick Buchner - Will provide
technical assistance, refer growers to the project, collaborate on workshops and educational
meetings

* NRCS - Larry Branham, District Conservationist, RaecAnn Dubay, Soil Conservationist — Will
provide technical assistance, work with growers in EQIP program with new irrigation system
scheduling

= Butte County RCD, Glenn County RCD, Western Shasta RCD — Will provide grower referrals and
co-host educational programs.

» Department of Water Resources — Tito Cervantes, DWR Northern District — Will provide
continuing technical assistance.

= Bureau of Reclamation — Dennis Perkins — Will provide continuing technical assistance.

Water Use Efficiency Proposal — Tehama County RCD
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= Corning Water District — Jim Lowden, Manager — Will provide continuing technical assistance
and will administer funds from Bureau of Reclamation.

3. Describe briefly any previous water use efficiency grant projects in which
the applicant has participated

TCRCD has not participated in any water use efficiency grant projects in the past. However, the MIL
program has been operating for the past three growing seasons with funding from the Department of
Water Resources (DWR), the US Bureau of Reclamation (USBR), and the Natural Resources
Conservation Service (NRCS).

4. If applicant is a disadvantaged community, provide the source of
information documenting annual median household income.

1999 U.S. Census Bureau records indicate that Tehama County is a disadvantaged community with a
median household money income of $31,206. Glenn, Shasta and Butte Counties also qualify as
disadvantaged with median household incomes of $32,107, $34,335 and $31,924 respectively. See
Attachment D for printout from U.S. Census Bureau

Innovation
Describe innovative technologies or methodologies to be employed in the project that could
contribute to improved efficiencies in projects throughout the State.

The Irrigation Mobile Lab will employ Cal Poly ITRC protocol for performing system evaluations. Also,
new technologies will be demonstrated and introduced to growers through workshops, and one-on-one
discussions. RDI concepts using new plant-based techniques for determining irrigation needs, real-time
weather information, and soil moisture devices, although widely used throughout the rest of California,
are still relatively new technologies that are underutilized in the Northern Sacramento Valley. The MIL
has the ability to influence on-farm changes in scheduling behavior, and is a useful tool in introducing
these irrigation scheduling technologies.

Describe the scope and target recipients of the assistance and purpose for providing
assistance to the proposed clients.

The MIL will provide service to growers in Shasta, Tehama, Glenn, and Butte counties. These areas are
seeing more and more growers moving from gravity fed surface irrigation systems to pressurized micro-
irrigation systems. With these new systems there is a significant learning curve to get over with regards
to scheduling, maintenance, and troubleshooting these systems. The MIL is a valuable resource to assist
growers with these questions and provide technical support on any other issues they may be having in the
field.

In an effort to reach all members of the northern Sacramento Valley farming community, MIL materials
have been translated into Spanish. The MIL staff has done system evaluations for Hispanic farmers and
will continue to reach out to all ethnicities within the farming community. The benefit and knowledge
provided to these irrigation managers and landowners is transferable to others.

Water Use Efficiency Proposal — Tehama County RCD
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Outreach, Community Involvement and Acceptance

Although not required to respond to this item of the PSP because this is a hands-on technical assistance
program, TCRCD feels this is an important component of the MIL. MIL staff attend meetings and make
presentations at events that growers attend, they participate in the local farm show; they provide articles
about the program to the local newspapers; and most important, they spend time with growers to help
them understand their system evaluation and the changes they can make to improve their irrigation
systems. This community presence over the last three years is what has made this program a success, and
it will continue to build the program into the future.

As noted in the section on the need for the project as related to critical water issues, after three seasons of
operation, word of mouth grower referrals are showing that the MIL has achieved grower confidence and
is perceived to provide a benefit to the grower. At present the MIL has prescheduled a substantial number
of evaluations for next season without the publicity and grower meetings that will occur prior to the
irrigation season. (See Attachment E for Letters of Support)

Benefits and Costs

Table C- 1: Project Implementation Costs (Fill in shaded areas of ‘column | — VI only)
(Budget)

Water Use Efficiency Proposal — Tehama County RCD
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PROJECT IMPLEMENTATION COSTS TABLE

APPENDIX C

APPLICANT: Tehama County Resource Conservation District

Project Title: Northem Sacramento Valley Mobile Irrigation Lab

Table C-1: Project Costs (Budget)

Category

0

Project
Costs
$

Contingency
% (e Sor
10)

Project Cost
+

Contingency

Applicant
Share
$

State
Share

Life of
investm
ent

(Years)

Capital
Recovery
Factor
(Table C-4)

Annualized
costs

a

an

)

vy

(X)

Administration (for
initiation of project)

Salaries, wages

Fringe benefits

Supplies

Equipment

Consulting
services

Travel

Other

@)

Total Administration
Costs'

(L)

Planning/Design/
Engineering

(O]

Equipment
Purchases/Rentals/Re
bates/Vouchers

@

Implementation

©

Implementation
Verification

®

Project Legal/License
Fees

®

Monitoring and
Assessment

L))

Report Preparation

@

Structures

()]

Land
Purchase/Easement

®

Environmental
Compliance/Mitigation/

()

(m)

Other (Specify)

SUBTOTAL

Indirect (15%)

o

TOTAL (=at...+m)

©

Cost Share
Percentage

shmint

£

1 (Excludes admnistration
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Provide a brief explanation for labor costs (including consultants), equipment, supplies
and travel included in the budget. Provide information about the amount of cost sharing
for each element as well as direct and indirect costs.

See Attachment F for a more detailed 3-year budget. Attachment F shows just one annual budget as the
budget is the same each year.

Labor Costs: The salaries for TCRCD personnel come directly from TCRCD’s salary schedule. With
the possibility of changes in staffing it is impossible to know exactly who will be working on the project,
and placement on the salary schedule is based on education and experience. “High/middle” hourly rates
were used to calculate the budget for this project to insure that there will be sufficient funds to cover
salary costs. The large geographic area covered by the project necessitates more staff than other MILs
might need as travel time greatly affects the time/evaluation. The irrigation system assessment part of the
project will also add a great deal of staff time, beyond standard Mobile Lab needs.

Supplies: Supplies are the standard office supplies, including any necessary software — and field supplies
of pressure gauges, goof plugs etc.

Equipment: Office equipment is included in this line item, particularly a laptop and printer for each
mobile lab vehicle to produce the immediate reports to growers. Also included is any potential field
equipment that might be necessary for the operation of the MIL and the resistance blocks and moisture
sensors for the irrigation scheduling assessment.

Travel: Travel costs are for staff to attend trainings out of the area, to make presentations and for some
lodging for evaluations done far from Tehama County. If the MIL staff can schedule a number of
evaluations in one of the most distant locations, they will stay overnight and cut down on travel time.
The Corning Water District (CWD) and NRCS provide vehicles for the MIL.

Other: This line item includes cell phones for the MIL staff, vehicle maintenance for the vehicles
provided by NRCS and CWD along with position advertising to fill staff vacancies and other
miscellaneous costs. |

Cost share: The funding from Bureau of Reclamation and/or Natural Resources Conservation Service
will share in the labor costs for the Project Manager and the Irrigation Technician, in the cost of supplies
and in the cost of the “other” line item. TCRCD has received funding from both agencies for the last
three years and expects this support to continue, but neither agency can guarantee future funds.

Indirect costs: TCRCD’s standard indirect cost rate is 15%. We are able to afford this relatively low
indirect rate because our partnership with NRCS offers help in the cost of rent and utilities.

Describe the potential benefits and information to be gained in terms of water use
efficiency.

As discussed in the section “Describe how this project will contribute toward or support California Bay-
Delta Program goals,” the potential benefits of the MIL in terms of water savings are far greater than the
direct water saving derived from each evaluation.

The indirect value of the three-year project has potential to far exceed the direct value. The number of
irrigation systems evaluated is limited by constraints on MIL personnel and time. Most of the irrigation

Water Use Efficiency Proposal — Tehama County RCD
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managers receiving the MIL service manage additional lands. For example, the 3,600 acres actually
evaluated represent only 8.5 percent of the irrigated orchards in Tehama County and only about 2 percent
in the four-county area of Tehama, Glenn, Butte, and Shasta Counties. The benefit and knowledge
provided to these irrigation managers is transferable to their other landholdings. Furthermore, additional
water savings may be realized, if RDI concepts have application on some of the croplands. Also, one
water district located in southern Shasta and northern Tehama County that provides water primarily for
irrigated pasture is undertaking a major change in policy that promotes the conversion from flood
irrigation to solid set sprinkler irrigation. The change in policy is related to contract renewal with the US
Bureau of Reclamation. The district estimates an annual reduction of about 10,000 ac-fi in water
diversions from the Sacramento River. Support for the MIL would position the lab well to serve water
users in this water district.

Compare the potential benefits and anticipated information to be gained to the
anticipated costs. '

As discussed in the section “Describe how this project will contribute toward or support California Bay-
Delta Program goals,” there is a tremendous potential for cost benefits with operation of the MIL.

The minimum value of savings to downstream water users (if water were available for use in other areas
for either irrigation, environmental water, or drinking water) = 3,890 ac-ft/3yrs. x $75 per ac-ft (minimum
— based upon values of water transferred in 2002 and 2004 from other areas of the Sacramento Valley to
other areas of the central valley and southern California, value may be as high as $150 per ac-ft) =
$291,750 - $583,500. This benefit, although it cannot be realized to fund the MIL operation, compares
favorably to the 3-year cost to operate the lab of $495,659 because the water savings will continue into
the future even if the MIL is no longer in operation.

Water Use Efficiency Proposal — Tehama County RCD
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Attachment A

AGREEMENT BETWEEN
THE GLENN COUNTY RESOURCE CONSERVATION DISTRICT AND THE TEHAMA
COUNTY RESOURCE CONSERVATION DISTRICT

WHEREAS, the purpose of this agreement is to allow Tehama County Resource Conservation
District (TCRCD) to coordinate landowner/grower assistance activities, via the operation of an
Irrigation Mobile Lab, within the Glenn County Resource Conservation District (GCRCD);

WHEREAS, activities performed will be related to those listed in the IRRIGATION MOBILE LAB
; OBIJECTIVES, as seen in ATTACHMENT A;

WHEREAS, TCRCD will operate within GCRCD boundaries according to the GCRCD’s POLICY
ON LANDOWNER CONTACT AND PROPERTY ENTRY, as seen in ATTACHMENT B;

WHEREAS, each District is independent and retains its own responsibilities, yet recognizes the need
to establish a basis for cooperation to achieve common natural resource goals and objectives;

WHEREAS, this agreement may be modified or terminated at any time by mutual consent of both
parties with a sixty (60) day written notice by either TCRCD or GCRCD;

THEREFORE, the Board of Directors of the Glenn County Resource Conservation District hereby
agrees that the Tehama County Resource Conservation District may, with prior notice, conduct
activities related to the services of an Irrigation Mobile Lab within the boundaries of the Glenn
County Resource Conservation District.

Roll Call was as follows:

AYES:
NOES:
ABSTAIN:
ABSENT:

%ﬂ/«/é 75202

<~ Glem County RCD7Board Presr’\* Date

G . 2-3-0>
Tehama County RCD, Board President - Date




ATTACHMENT A

IRRIGATION MOBILE LAB OBJECTIVES

Updated April 22, 2002

Provide irrigation water management assistance for growers in Tehama and Glenn
County through the operation of an Irrigation Mobile Lab

« Conduct irrigation system evaluations to determine uniformity of water
application for pressurized systems

«  Provide technical assistance to the individual grower based on the results of their
system’s performance

»  Conduct follow-up system evaluations upon request in an attempt to quantify the
benefit of alterations made based on the previous system evaluation

Cooperate with supporting agencies, institutions and water districts to improve
availability of technical support and education for local growers on irrigation water
management

«  Conduct off-season workshops related to on-farm water management and mobile
lab activities

. Distribute information to growers, which describes the work of the mobile lab and
how to receive services |

Assist private citizen’s, cooperating agencies, institutions, and water districts in
understanding local water management issues and needs
»  Summarize system evaluations each season for qualitative and quantitative review

and make results available to landowners, supporting agencies, institutions and
water districts

= Meet with supporting agencies, institutions and water districts to discuss issues
determined pertinent by local growers and mobile lab evaluation results



RESOLUTION 04-01 MEMORANDUM OF UNDERSTANDING _
BETWEEN THE WESTERN SHASTA RESOURCE CONSERVATION DISTRICT AND
THE TEHAMA COUNTY RESOURCE CONSERVATION DISTRICT
FOR MAKING AVAILABLE THE TEHAMA COUNTY RCD IRRIGATION MOBILE
LAB SERVICES TO LANDOWNERS AND GROWERS IN WESTERN SHASTA COUNTY

WHEREAS, Western Shasta Resource Conservation District (WSRCD) desires to assist willing
landowners in the conservation and ecological use of their land within the District;

WHEREAS, WSRCD and the Tehama County Resource Conservation District (TCRCD) agree to
work cooperatively to serve the landowners in the WSRCD;

WHEREAS, TCRCD has the capacity to provide and coordinate landowner/grower assistance
activities regarding the operation and use of an Irrigation Mobile Lab, within the WSRCD;

WHEREAS, the activities performed by TCRCD will be related to those listed in the IRRIGATION
MOBILE LAB OBJECTIVES, as seen in ATTACHMENT A;

WHEREAS, each District is independent and retains its own responsibilities, yet recognizes the need
to establish a basis for cooperation to achieve common natural resource goals and objectives;

WHEREAS, this resolution may be modified or terminated at any time by mutual consent of both
parties with a sixty (60) day written notice of modification or termination by either to the other;

NOW THEREFORE, BE IT RESOLVED that the Board of Directors of WSRCD hereby agrees to
allow TCRCD to conduct activities related to the services of the TCRCD Irrigation Mobile Lab
within the boundaries of the WSRCD, effective March 23, 2004.

I hereby certify that the above is a true and correct copy of Resolution 04-01, adopted on the motion
of Director Engstrom, seconded by Director Soho, and duly passed at the public meeting held by the
Board of Directors at 9:00 A M. on Tuesday, March 23, 2004, at the Western Shasta Resource
Conservation District office, 6270 Parallel Road, Anderson, CA.

Roll Call was as follows:

AYES: Engstrom, Soho, Wendt, Drennan, Gray
NOES:

ABSTAIN:

ABSENT: Allen, Schoefer

[y Jehagedim 3/)>3) oY

Mary Schrbgder, District Manager Date

Loi R 3-g7-o4

Erie White, TCRCD President Date




ATTACHMENT A

ATTACHMENT TO RESOLUTION 04-01 BY THE WSRCD TO ALLOW TCRCD TO
IRRIGATION MOBILE LAB SERVICES TO LANDOWNERS AND GROWERS IN
WESTERN SHASTA COUNTY

IRRIGATION MOBILE LAB OBJECTIVES

Provide irrigation water management assistance for growers in Tehama and Shasta
Counties through the operation of an Irrigation Mobile Lab to:

« Conduct irrigation system evaluations to determine uniformity of water
application for pressurized systems;
» Provide technical assistance to the individual grower based on the results of their
system’s performance; and
= Conduct follow-up system evaluations upon request in an attempt to quantify the
benefit of alterations made based on the previous system evaluation.
Cooperate with supporting agencies, institutions and water districts to improve
availability of technical support and education for local growers on irrigation water
management to:
= Conduct off-season workshops related to on-farm water management and mobile
lab activities; and
» Distribute information to growers that describes the work of the mobile lab and
how to receive services.

Assist private citizen’s, cooperating agencies, institutions, and water districts in
understanding local water management issues and needs to:
» Summarize system evaluations each season for qualitative and quantitative review
and make results available to landowners, supporting agencies, institutions and
water districts; and

= Meet with supporting agencies, institutions and water districts to discuss issues
determined pertinent by local growers and mobile lab evaluation results.

fa———



AGENDA ITEM

| #__ b
AGREEMENT BETWEEN

THE BUTTE COUNTY RESOURCE CONSERVATION DISTRICT AND THE TEHAMA
COUNTY RESOURCE CONSERVATION DISTRICT

WHEREAS the purpose of this agreement isto allow Tehama County Resource Conserva‘uon
District (TCRCD) to coordinate landowner/grower assistance activities, via the operation of an
- Irrigation Mebﬂe Lab, within the Butte County Resource Conservation- District (BCRCD);

WHEREAS, activities performed will be related to those listed in the IRRIGATION MOBILE LAB
OBJECTIVES, as seen in ATTACHMENT A;

WHEREAS, TCRCD will operate within BCRCD boundaries;

WHEREAS, each District is independent and retains its own responsibilities, yet recognizes the
need to estabhsh a bas1s for cooperation to achieve common natural resource goals and Ob_] ectives;

WHEREAS, this agreement may be modified or termmated at any time by mutual consent of both
parties with a sixty (60) day Wntten notice by elther TCRCD or BCRCD;

THEREF ORE, the Board of Du:ectors of the Butte County Resource Conservation District hereby
agrees that the Tehama County Resource Conservation District may, with prior notice, conduct
activities related to the services of an Irrigation Mobile Lab mthm the boundanes of the Butte

County Resource Conservatlon District.

Roll Call was as follows:
AYES:

NOES:
ABSTAIN:

ABSENT: » .
%/ — 5w jﬁ / -

Butte County RC]Z/ Boarl Pres1dep/ - /

& A

Tehama County RCD, Board President " Date




ATTACHMENT A

IRRIGATION MOBILE LAB OBJECTIVES

Provide irrigation water management assistance for growers in Tehama and Butte
County through the operation of an Irrigation Mobile Lab
= Conduct irrigation system evaluations to determine uniformity of water
application for pressurized systems
- Provide technical assistance to the individual grower based on the results of their
system’s performance

»  Conduct follow-up system evaluations upon request in an attempt to quantify the
benefit of alterations made based on the previous system evaluation

Cooperate with supporting agencies, institutions and water districts to improve
availability of technical support and education for local growers on irrigation water

management
«  Conduct off-season workshops related to on-farm water management and mobile
‘ lab activities ' :
« Distribute information to growers that describes the work of the mobile lab and
how to receive services '

Assist private citizen’s, cooperating agencies, institutions, and water districts in
understanding local water management issues and needs
»  Summarize system evaluations each season for qualitative and quantitative review
and make results available to landowners, supporting agencies, institutions and
water districts '

»  Meet with supporting agencies, institutions and water districts to discuss issues
determined pertinent by local growers and mobile lab evaluation results



Attachment B

Drip Eva

Prepared By:
Scott Spinner
Tehama County Resource Conservation District
2 Sutter St. Suite D
Red Bluft, CA 96080
{530y 827- 3013 x119
scott-spinnera ca nacdnet ory



IRRIGATION EVALUATION SUMMARY

Grower:

Date: 8-29-03

Author: Scott Spinner
Field: 55 acres of Olives

Evaluation Summary

The Distribution Uniformity (DU) represents how evenly the applied water is being
distributed over the entire field. The higher the DU, the more uniformly the water is
being applied. For example, a DU of 100% would mean that every plant is receiving
exactly the same amount of water. A DU of 50% would mean that the plants that receive
the least amount of water are, on average, receiving only half as much as the average

plant in the field.

Distribution l\i{niformity‘QO‘.OQ)..ib ......................... BB POOEN 91%

A DU of 91 % is excellent for this type of system. It does not consider scheduling
information or variations in soil type. For all practical purposes, 100% is not possible;
however, micro-irrigation systems can be close with DUs often above 90%. The
Distribution Uniformity is calculated by combining flow rate data, system pressures,

irregular spacing, and any leaks that may be present.

Flow distribution uniformity is the most important component of the overall system
DU. The flow DU is obtained by comparing flow rates from emitters throughout the

system. The overall system flow DU was 96%.

Data collected, indicates that pressure differences throughout the field are the primary
cause of non-uniformity for this system. Pressure throughout the system ranged from 11
to 19 psi. Pressure at the inlets ranged from 15.5 to 19 psi. The average flow rate at 15
psi was 1.04 gph, at 17.5 psi it was 1.05 gph. The pressure variance from the inlet to the

end of the hose was rarely in excess of 1.5 psi. According to flow measurements taken in



the field and plant spacing supplied by the grower, during a 18-hour irrigation, this
system applies approximately 0.359 gross inches of water. It is possible that the south
end of the hose where flow test #2 was performed had an obstruction in the line. The
pressure loss in this line was considerably greater than that seen across the rest of the

field. If not for that hose, the DU for this system could easily be in the mid 90’s.

Hose Flushing and System Maintenance

There was a significant amount of debris in the hoses. It took approximately 5
minutes for the water to run clear when flushing the hose furthest from the pump. The
majority of debris flushed from the hose was algae and clay, with some sand. Hoses
should be routinely flushed for several minutes approximately once a month, or more

often if needed, to prevent accumulation of sediment in the last half of the hoses.

Hose Flushing

Chlorine is typically used to inhibit bacterial plugging of micro sprinkler systems. For
recommended dosages and timing of chlorine injections, your local farm advisory contact
should be consulted. In addition, during the last irrigation of the season, the lines should
be thoroughly cleaned. Sometimes this is also necessary during the first irrigation.

Chemical injection should typically be done upstream of the filter system. Some
injected chemicals, including chlorine, can react with the irrigation water to form
insoluble compounds. By injecting upstream of the filter, these compounds filtered out

of the system, avoiding plugged emitters.
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Enter mi's
caught:

Enter mi's
caught:

catch time {min}):

# of emitters per plant
space belween rows:
space along rows:
Length of irrigation (hrs)

2.0

26
13
18

125 The flow rate for emitter #
130 The flow rate for emiler #
130 The flow rate for emitter #
130 The flow rate for emitter #
130 The flow rate for emiiter #
130 The flow rate for emiiter #
130 The flow rate for emitter #
130 The flow rate for emitter #
135 The flow rate for emitter #
135 The flow rate for emitter #
135 The flow rate for emitter #
135 The flow rate for emilter #
135 The flow rate for emitter #
135 The flow rate for emiiter #
140 The flow rate for emitter #
140 The flow rate for emitler #

The average flow rate was
The average application rate was

The Flow DU for this location was

125 The flow rate for emitier #
130 The flow rate for emitter #
130 The flow rate for emitter #
130 The flow rate for emitter #
135 The flow rate for emitier #
135 The flow rate for emitier #
135 The flow rate for emitter #
135 The flow rate for emitter #
135 The flow rate for emilter #
135 The flow rate for emitter #
135 The flow rate for emitter #
135 The flow rate for emitler #
140 The flow rate for emitter #
140 The flow rate for emitter #
140 The flow rate for emitter #
140 The flow rale for emitter #

The average flow rate was
The average application rate was

The Flow DU for this location was

Pressure= 17.5 psi

W~ WGP W R -

Pressure= 16.25 psi
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Location# 1
was 0.99 gph.
was 1.03 gph.
was 1.03 gph.
was 1.03 gph,
was 1.03 gph.
was 1.03 gph.
was 1.03 gph.
was 1.03 gph.
was 1.07 gph.
was 1.67 gph.
was 1.07 gph.
was 1.07 gph.
was 1.07 gph.
was 1.07 gph.
was 1.11 gph.
was 1.11 gph.

105 gph
0.020 in/hr.
89694 %

Location# 2

was
was
wWas
Was
was
was
was
was
wWas
was
was
was
Was
‘»‘v’a S
Was
was

Tehama County RCD

0.98 gph.
1.03 gph.
1.03 gph.
1.03 gph.
1.07 gph.
1.07 gph.
1.07 gph.
1.07 gph.
1.07 gph.
1.07 gph.
1.07 gph.
1.07 gph.
1.11 gph.
1.11 gph.
1.11 gph.
1.11 gph.

107  gph
0.020

9558 %

infhr.

The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rale was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was

The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The application rale was
The application rate was
The application rate was
The application rate was
The application rale was
The application rate was
The application rate was
The application rate was
The application rate was
The application rate was
The applicalion rate was

0.019 in/hr.
0.020 in/hr.
0.020 infhr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 infhr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 inthr.
0.020 in/hr.
0.020 infhr.
0.020 infhr,
0.021 in/hr.
0.021 in/hr.

0.019 infhr.
0.020 infhr.
0.020 in‘hr.
0.020 in/hr.
0.020 in/hr.
0.020 inthr.
0.020 inshr.
0.020 infhr.
0.020 in/hr.
0.020 in/hr.
0.020 infhr,
0.020 infhy.
0.021 infh-.
0.021 infhe.
0.021 infhr.
0.021 in/hr.



Location#3

The average flow rate was

The average application rate was

The Flow DU for this jocation was

The average flow rate for the entire system was
The average application rate for the system was

The Overall System Flow DU was

Enter ml's Pressure= 15 psi
caught:
120 The flow rate for emitter # 1 was
120 The flow rate for emitter # 2 was
120 The flow rate for emitter # 3 was
125 The flow rate for emitter # 4 was
125 The flow rate for emitter # 5 was
130 The flow rate for emitter # 6 was
430 The fiow rate for emitter # 7 was
130 The flow rate for emitter # 8 was
130 The fiow rate for emitter # 9 was
130 The flow rate for emitter # 10 was
130 The flow rate for emitter # 11 was
130 The flow rate for emitter # 12 was
430 The flow rate for emitter # 13 was
130 The flow rate for emitter # 14 was
130 The flow rate for emitter # 15 was
130 The flow rate for emitter # 16 was
130 The flow rate for emitter # 17 was
135 The flow rate for emitter # 18 was
135 The flow rate for emitter # 19 was
135 The flow rate for emitter # 20 was
135 The flow rate for emitter # 21 was
135 The flow rate for emitter # 22 was
135 The flow rate for emitter # 23 was
135 The flow rate for emitter # 24 was
135 The flow rate for emitter # 25 was
135 The flow rate for emitter # 26 was
135 The flow rate for emitter # 27 was
140 The flow rate for emitter # 28 was

0.95 gph.  The application rate was
0.95 gph.  The application rate was
0.95 gph.  The application rate was
0.99 gph.  The application rate was
0.99 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.03 gph.  The application rate was
1.07 gph.  The application rate was -
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.07 gph.  The application rate was
1.11 gph.  The application rate was
1.04 gph.
0.020 infhr
95.08 %
1.05 gph.
0.020 infhr.
96.22 %.

An irrigation of 18 hrs will apply 0.359 gross inches of water.

Tehama County RCD

0.018 infhr.
0.018 in/hr.
0.018 in/hr.
0.019 in/hr.
0.019 in/hr.
0.020 in/hr.
0.020 inthr.
0.020 in/hr.
0.020 infhr,
0.020 infhr.
0.020 infhr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 infhr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr,
0.020 infhr.
0.020 in/hr.
0.020 in/hr.
0.020 in/hr.
0.020 infhr.
0.020 infhr.
0.021 in/hr.



Water Use By Ofives
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Mar ‘ Apr May Jun Jul Aug Sept Oct Nov
Month
Bl Average Monthly ET #191% Adjusted Average Monthly ET
Mar Apr | May Jun Jul  Aug Sept OQOct Nov Total
Average Monthly ET  (acre-in) = 2.7 40 62 61 66 57 44 31 14 382
DU Adjusted Monthly ET (acre-in) = 2.9 44 58 67 73 63 48 34 15 431
Theoretical Run Times (100% DU}
Hourly Run Time Per Month (hrs) = 134 200 262 308 331 285 221 153 69 1960
Hourly Run Time Per Week {hrs) = 34 50 66 76 83 71 55 38 17
Hourly Run Time Per Day (hrs)= 4 8 8 10 11 9 7 5 2
Actual Run Times**
Hourly Run Time Per Month {hrs) = 147 220 288 336 364 313 242 168 76 2153
Hourly Run Time Per Week (hrs) = 37 55 72 84 91 78 61 42 19
Hourly Run Time Per Day (hrs)= 5 7 9 11 12 10 8 5 2
DU= 91 %

Average Flow Rate 0.02 infhour

* Average monthly ET is calculated by averaging the historical CIMIS monthiy ET data
for the Gerber and Durham weather stations, multiplied by the historical average monthly

crop coefficient for the crop.

** Actual run times are calculated by dividing the adjusted monthly ET by the

average emitter flow measured in the field.

These numbers are presented as a reference or guideline only. Actual ET, in conjuction with

soil or plant based moisture monitoring should be considered when scheduling irrigations.




Soils

Information
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_in the upper foothills in the eastern part of the

¢

TERAMY COUNTY, CALIFORNIA

thick, platy structure; hard when 4ry, friable when

moist, siightly sticky nnd slightly plastic when wet)

many very fine roels and pores; Slightly acid; abrupl,
smooth boundary, 010 3 inches thick.

1o 15 ipches, brows (7.5YR 4/3) loam, dark reddish
wrown (5IR 3/8) when moist: weak, medivm, sub
apgular blocky ctructure; hard when dry, Iris
when moist, slightly sticky aug sightly piastic whed
wet; many fpe rocls and pores; slightly acidy clear,
waty boundary. G to 15 inches thick.

B1t—13 to 20 inches, brown (7.3YR 4/3) clay joar:, Gark red-
dish brown (5YR 3/3) when meist; nederate, mediom
to coarse, subapgular blocky structure; bard when &ry
friable when moist, slightly sticky apd siighily plastd
when wet; a few very fne to mediom TOolE; man
very fine pores; a few subrounded ecbblesiczes an
ebbles; a few, ikin, tseontinuous  clay Slms)
slightly acid; clear, irregular boundsry., § 1o 13
inches thick.

2400 to 37 inches, brown (T.5YR 4/3) cle¥, Zary red
vrown (3YR 3/8) when moist; mederate, medivm,
anguolar blecky siruciure; bard to very :
dry, very frm when moict, sticky and iast
wer; a few fSpe (o medinm roois; a few very
pores; thick, continuous clay Slms, mainly i
number of subrounded cobblestones inel
depth; peutrsly gradual, irregulsy bounlarr.
20 inches thick.

B3t—37 to 4§ inches, brown (G5TR 4/4) ¢l dars
aizh trown (IR 3:3) when Woist;

when drr, friable when molst, slighur

slightly plastic when wet: a few roolsy &
fue pores; thin, coptinuous clay Sums in seme
wany partdy weathered fragments of rocx; n¢
sbrupt, irregular houndary. 6 to 20 inches thick
R—:$ inches -+, partly weathered but bard voloanic breeeia
that has a few, widely spaced, DATTOW, pearly terd
cracks.

The A horizen is brown or dark-brown loam or gravelly
loam. It is massive or has platy or weak granular
ture. The Al horizen grades to the B2 horizon t
an A3 or Bl horizon or beth. The B2 horizon is ¢l

.

a
clay Joam and is generally e same color as the A herizon.
The B3 horizon is the same color as the B2 horizen, bu
contains less clay and is less porous. These soils {est
slightly acid throughout, butin places the subseilisneutral
to medjum acid. Depth is generally 56 to 48 inchas
Supan stony loam, 10 to 30 percent slopes {8:017—
This soil isin long, narrow areas on fairly broad ridgetops
L
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Some areas are more than 500 acres 1n size.
ﬁ;ently undulating. Partly rounded rocks 1 to 3 feet in
ijameter are on 1 to 10 percent of the surface.

This soil i well drained. Permeability is slow: fertility
and available water holding capacity are moderate. Run-
off is medium, and the erosion hazard is moderate

Tncluded with this soil in mapping are areas of Cohasset
and Toomes soils.

AMost areas of this Supan soil have 2 dense cover of
shrubs, but some areas are used for pasture and range.
?ields of forage are about moderate, and the quality i

air. i

2

Buckbrush, birchleaf mountain-mahoga:
bush, redbud, poison oak, blue oak, black oak, a
live oak are the dominant chrubs, These shrubs
the'atershed and provide browse and cover for wildlife.
Capability unit VIs-8.

-

Worhis spil ineludes some solls shown as Stov
loam on advance shects published by the Univer i
Agricuitural Extension Service and the California I ist
Forestry during the years 1653-50,

-
]

s
Can
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T69-518—GF

- chape, and some are more than 500 acres in s1ze.

Supan stony loam, 30 to 30 percent slopes {SuE)*
\ost of this soil is in long, narrow areas that are abo:
on the contour of the slopes. Runof is rapid, and the er

sion hazard is severe. Capability unit VI s-3.

Tehama Series

In the Teliama series are nearly level, wel}-drained 0
formed in mised alluvium, chiefly from sed imentary roc
The surface soil is pale-brown, glightly acid loam or €
loam, and the subsoi isbhrown orye 1owigh-brown, neutd
clay loam. These coils are on low terraces, mostly e
of the Sacramento River, at elevations of 200 to 1,000 Ie
Most areas have been cultivated.

Profile of Tehama silt Joom m 2 nearly level area i
merly under drvfarmed barley, elevation of 280 feet
- N - x u 5
mileniorth and 0.25 mile west of the depot of the Southe
Pacific Railroad at Corning, 1,200 feet west of the nor!
east corner of sec. 15, T.2¢ N, R. 3 W.):

A1—0 1o 19 inches, palebrows (10YR 6/3) gilt Joawm, bIC
(30YR 5/3) wken molst; massive; pppermost 4 1
inches has been caltivated; nward when dry, {riz
when moist, slighty sticky when wet; ab};ndam b
fipe rools; mEnF Ane pores; sighty aeid; grad
smocth boundary. 1210 o4 inches thick.

Bot--10 to 42 inches, dght yellowish-trowa (2.5 6/3) «
loam, ¢live browa (257 4/3) when mojst; mass
verr hard when gry, Srm when moist, sticky
plastic when Wl many very fing pores; a few
roots; thipm, continuous clay Blms in places; ¢
sigining in seams znd on sand grajos; slightly aci
reutral: gradusl, cmooth boupdary. 10 to 25 im
thick.
to 60 inches light vellgwish-browan {2.5% ¢
heavy lozm that jn places has gravel in the lower ¥
olive browa (2.3Y 4/8) when moisty mmassive;
frne pores; thin continnous clay £lms; nevtral.

The surface layer is pale-brown or light yellowish-bre
loam or silt loam. It centains gravel in places. Ina:
that are not cultivated, the uppermest 1 of 2 inches of
layer is grayish brown. Texture of the subsoil 1s clay It
orsilty clay loam. The color of thesubsoil and substra
is pale brown, light vellowish brown, light brown

brownish yellow. In places the substratum contains s
lime. Thesesoils are

enerally slightly acidin the sur
soil. They are slightly acid to neutral or mildly alks
in the subsoil.

Tehama silt loam, 0 to 3 percent slopes (Tc)—2Mo:
this soil 3s on low terraces west of the Sacramento It
but & small acreage is east of the river in areas near

and Red Bluff. The areas vary considerably in %2&
he

+
—
T

face issmooth.

This soil is well drained. Permeability is slow.
available water holding capacity and fertility are
erate. Runoff is slow, and there is no ervosion hazard

Tncluded swith thisscilin mapping areareas of Arbu
Maywood, and Hillgate soils,

Tf this Tehama soil is irrigated, pasture plants, al:
milo, corn, and olives are grown. Other areas are ust
dryfarmed grain and for pasture and range. Levels

s rhis coil includes some soils showa &% Stover stony &7
toam on advance sheels sublished by tbe University of Cab
Agricnltural Extension Service and the California Divis
Forestry during the years 165350,
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Anita clay {Adl—This soil ranges from 10 to 20 inches

depth. Censequently forage on this =il dries a fittle
mer than on the deeper Anita soile.  Capability umit
Vw3,

Anita cobbly clay iarl—This seilisin amall basing
the Tusean soils. Tiounded cobblestones of voleanic :
(hiat yange from 5 to 10 inches in dismimeter cover from 3
to 20 percent of the curface. Depth of the soil ranges
from 10 to 23 inches.

Included with this soil in mapping ave s nall aveas of
e Tusean and Keefers soils.

A1l areas of Anita cobbly clay ave nsed for pasture and
pange, and the quality of the forage is poor. Capabiliy
unit TVw-3.

Anita cobbly clay, moderately deep (Act—This soll
Las rounded cobiblestones of veleanic rock on the surface.
The cobblestenes range from 3 to 10 inches in dinmeter
and cover from 5 to 15 pereent of the surface. Very few
cahblestenes ave within the soil profile.

neay
3

TO0s

W

Ineluded with this soil in mapping are small aveas of
neefers and Tusean soils.
Unless th

o cobblestones ave removed from the surfnce,
it is bupractical to cultivate this Anita seil. Ina fe
areas the cosblestones have been pushed aside into rid
and the areas are used for rrigated pasture. AMost aveas,
however, are used for pasture and range. Capability unit
I1Tw-5,

Anita gravelly clay, moderately deep (Agl—This
is 10 to 20 percent of rounded gravel. Irrigated pastur
is growa on some areas, but otlier areas ave used for pasz-
ture and range. The pebbles and fine texture make this

1dificult to cultivate. Capability unit IIIw-3.

Anita stony clay, 0 to 8 percent slopes taszl—This soil
is on slopes below seep areas on the upper edges of cld
fans. TReounded fragments of voleanie rock 6 to 20 inches
in dinmeter cover from 10 to 20 percent of the surface.
Depth of the soil ranges from 10 to 22 inches.

Tncluded in mapping are small areas of Toomes and
Ts;lsc:m s0ils, which in many places adjoin avens of this
0.

This Anita soil is used for pasture and range. The qual-
ity of the forage is poor. Capability unit IVw-5.
Anita-Keefers complex, 0 to 3 percent slopes (AL
This complex consists of Anita clay, moderately deep, and
of Keefers loam, moderately deep, 0 to 3 percent glapes.
The individual soils cccur in small areas in so complex &
pattern that they cannot be mapped separately. Either
soil may cceapy from 20 to §0 percent of any one ared.
Anita part, capability unit ITIvw-3; Keefers part, capabil-
ity unit I1Is-8.
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Arbuckle Series

S{?ils of the Arbuckle series ave nearly level to gently
sloping, well drained, and gravelly. They formed in
gravellv alluvium derived from cedimentary and meta-
morphie rocks. Thealluvium contains many, light-colored
pebbles of quartzite and chert.

Thess soils have a surface soil of brown, slightly acid
gravelly Joam or fine sandy loam. The subsoil is brown,

eutral gravelly clay loam or loam. It generally grades
, a substratum of very gravelly sandy loam, but in places
the subsirainm js dense and slowly permeable.

Avbuckle soils are along most of the streaums west of the
Qaeramento River at elevations between 200 and 1,000 feet.
Grass and oak make up the vegetation.

Row crops, field crops, and orchard crops are grown
successfully on the Avbuckle soils. Many aveas along nar-
row flood plains are used for range.

Profile of Arbuckle gravelly loam in a nearly Jevel field
that has been used for grazing shecp: elevation of about
300 feet (1.5 miles south and 1 mile west of the airport

. Mt .
near Red Bluff, in the southeast corner of the SWI148W14
ofsec.1,T.26 N, IR.41W.) ¢

A11—0 to 2 inches, brown (10YR 5/3) gravelly lonm, dark
brown (10YR 3/3) when molst) wealk, platy struce
ture, hard when dry, friable when moist, nonstieky
when et many fipe roots; many fine pores; slightly
acid; abrupt, smooth boundary. 1 to 3 imebes thick

3102 to 14 inches, yellowish-brown {1I0YR 574 grarg»lly
loam, dark rellowish brown {10YR 8/4) when malsty
massive; hard swhen drr, friable when molst, Bon-
sticky when wel; many fine rects; wmany fine and
wedinm pores; slightly acd; cear, smooth boundary.
10 to 20 inches thick.

Bi-14 fo 25 inches, rellowish-brown (10YR 5/4) graveily
loam, dark vellowish browsn (10 YR 3/4) when woist;
massive: bard when dry, friable wiren meist, non-
stieky when wet; in plages thin clay s are in t}'se
vares and on the peblbles; shightdy acid:y gradual, i
regular boundarr. 10 lo 13 incd

b

nehes thick,

Bot—35 to EO inches, vellowish-brown (10TR 5/4) gravelly
capdy clay loam, dark yellewish brown (103R 3/4)
when moist: massive: hard when dry, frigkle when
meist, sticky when wel; many large, irregular pores;
¢lay flms around the pebbles and the walls of the
pores; a few fineg rocls; peutral: gradual, irregular
noundary., 20 to 40 inches thick

C—30 to 72 ioches -+, vellowish-brown (10YR §/4) very
gravelly loam, dark rellowish brown {10TYR 3/4)
when moist: massive; hard when dry, friable when
meist, slightly stieky when wet; auy large povess
thin ¢lay films around the peblles aud inside of the
pores ; a few fne roots; neutral.

The A horizon in many places is yellowish brown or

ale brown. In a few areas it has a reddish east,and along

homes Creek it is nearly grayish brown in color. In
areas that have not been cultivated, the A1l horizon isthin
and dark brown and has weak, platy structure. The tex-
ture of the surface soil ranges from gravelly loam to
gravelly fine sandy loam. The B2t horizon is the same
color or is slightly redder than the A horizen; it is gravel-
ly fine sandy loam, gravelly loam, or gravelly 531153' clay
loam. The soils range from slightly ‘acid to neutral.

Arbuckle gravelly loam, 0 to 3 percent slopes [AvAl—
This soil is along streams test of the Sacramento River.
Some of the areas are more than 500 acresin size, and many
areas are long and narrow. Drainage is good, runofl is
slow, and permeability is moderate to moderately rapid.
The available water holding capacity is moderate, an
fertility is also moderate. There iz no erosion hazard.
The gravel in the soil interferes with preparation of the
seedbed and causes the implements used in cultivating the
soil to wear excessively. This soil does not hold as much
water as soils that are not gravelly, and it therefore re-
quires more frequent irrigation.

Included with this soil in mapping are small areas of
Cortina, Hillgate, Maywood, and Tehama soils.

Alfalfa, corn, beans, milo, irrigated pasture plants,
olives, prunes, grain, and similar erops can be grown suc-
cessfully on this Arbuckle soil. Tests show that plants
growing ina greenhouse in material from the surface layer
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1ar fragments of guarizite] slightly acid; clear, irreg-
ular boundary. & to § inches thick

18 to 19 inches, brown (L.OYR 4/4) gravelly loam, dark

wrown when meist; moderate, medium, subangular
blocky structure that rreaks to strong, fine, granular;
slightly hard when dry, friable when molst; non
sticky when wel; many rools; Very porous; strongly
acid: clear, irregular boundary. 3 to 20 luches
hick.

C1—19 tf’) .‘;‘E ifuches, light rellowish-brown {10YR 6/4) very
gravelly loam, yellowish brown {(10YR §/6) when
moist: strongly acid; maoderate, medium, subangular
bloeky structure that breaks to strong, fine, granular;
stightly hard when dry; friable when molst; nonsticky
svhen wet; a few roots; very porous, strongly acid;
abrupt, very irregular boundary. 12to 30 inches thick.

R-—37 inches -, broken, partly weathered, light-colored, hard
schist: in places reots of medium size pepetrate the
rock to a depth of many feet.

The surface layer is brown or dark brown. The upper
sart of the subsoil is brown or yellowish brown, anf the
%ower part is brownish yellow or light vellowish brown.
Texture of the surface layer is sandy Joam or loam, and
that of the subsoil is loam or loam near clay loam. The
soils are gravelly or very gravelly and have cobblestones
in places. The surface soil 1s slightly acid or medium acid,
and the subsoil is medium acid or strongly acid. Depth to
partly weathered rock ranges from 20 to 4§ inches.

Masterson gravelly loam, 10 to 30 percent slopes
245D)—This is the only Masterson soil mapped in the
county. Itison the more nearly level ridges on top of the
Coast Range Mountains in the western part of the county.
The ridgetops are partly rounded and have an uneven sur-
face because of drainageways that cut through the areas.
De *h to broken and weathered echist is 20 to 40 inches.

s so0il is well drained. Runof is slow to medium, and
Femne&bility is moderately rapid. The available water
10lding capacity and fertility are moderate to low, de-
pending on the soil depth. The erosion hazard is moderate.
_ Included with this soil in mapping are small areas of
Sheetiron and Yollabolly soils.

This Masterson soil is used for timber. White fir is
dominant, but a few sugar pine and Douglas-fir trees grow
in the area. In a few places at elevations of more than
5,000 feet, red fir is dominant. Christmas trees are har-
vested from a few areas. Campsites and homesites are lo-
eated in several gently sloping areas because springs flow
along the lower edges of this soil. Capability unit Ve,

Maymen Series

The Maymen series consists of steep to very steep, shal-
low, somewhat excessively drained soils. These soils
formed in material from such sedimentary and metamor-
phic rocks as hard sandstone, shale, and mica schist. The
toils are brown, medium textured, and slightly acid
throughout.

These soils are moderately permeable. The available
water holding capacity and fertility are low. Runoff s
medium to rapid, and the erosion hazard is moderate.
Depth to broken and partly weathered rock ranges from
6 to 20 inches, but some areas of gravelly loam, where the
slope ranges from 10 to 30 percent, are likely to be deeper
in places. Therock is hard and relatively dense, and roots
¢ water penetrate it slowly.

_.aymen soils are under a dense cover of shrubs in nar-
row, mountainous areas in the swestern part of the county

. -
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at elevations of 1,000 to 4,000 feet. Most of the areas vary
considerably in size and shape, and some areas of gravelly
loam, where the slope ranges from 30 to 63 percent, ave
more than 500 acres in size. The areas are cut by streams.
Deep canyons have formed, and the surface is therefore
uneven. In places rocks outcrop. In places small areas
of Los Gatos and Parrish soils and of Rock land are within
areas of Maymen soils.

Soils of the Maymen series are mapped only as undif-
ferentiated units with the Lodo soils or as complexes with
the Los Gatos soils. The Lodo and Los Gatos solls are
described under their respective series.

Profile of Maymen gravelly loam on a slope of 30 per-
cent that faces south; under a dense stand of s}iambs; eleva-
tion of 2,100 feet (214 miles south and 1 mile west of Cold
Fork, near the center of the SE14 sec. 31, T.2T N, R 7
W.):

A11—0 to 1 inch, brown (10YR 5/3) gravelly loam, dark brown
(10YR 2/3) when moist; weak, thick, platy strocture ]
glightly hard when dry, very friable when meist, non.
sticky when wet; many fine roois and pures; a few
angular fragments of shale; slightly acid; abrupt,
smooth boundary. 1 to 2 inches thick

A12—1 o T inches, brown (10YR 3/3) gravelly loam, dark
brown {10YR 3/3) when moist; medium, subaungular
biscky structure; slightly bard when dry, very fri-
able when moist, nonsticky when wet] stightly acid;
abrupt, irregular boundary. 5 to 13 inches thick.

RB% inches -, partly weatbered, fractured, hard, gray shale,

In color the soils are brown, pale brown, light brownish
gray, or light gray throughout, but in places the surface

orizon is thin and darker colored. The soils range from
slightly acid to medium acid. The texture ranges from
loam to sandy loam and in places is gravelly, chaly, or
stony.
M}aymen and Lodo gravelly loams, 30 to 65 percent
slopes [Mbgf).—This mapping unit consists of Maymen

ravelly loam, 30 to 63 percent slopes, and of Lodo shaly
oam, 30 to 63 percent slopes, eroded. Either soil may
make up from 20 to 80 percent of any one area. These
coils nre in mountainous areas in the western part of the
county.

The erosion hazard is severe to very severa. Depth to
broken and partly weathered rock ranges from 6 to 20
inches in the Maymen soil but is 6 to 10 inches in the Lodo.
Roots and swater penetrate the hard, fairly dense rock
underlying the Maymen soil very slowly. Penetration of
the shale underlying the Lodo soil i3 limited, except along
cracks in the shale.

Chamise, wedgeleaf ceanothus, and common manzanita
are dominant on the Mavmen soil. These shrubs protect
the watershed and provide cover and browse for wildlife.
Except in areas where the soil is deeper, yvields of annual
grasses and forbs on the Lodo 01l are very low. Both
parts, capability unit VIIIs-3.

Maywood Series

The Maywood series consists of nearly level, well-
drained soils formed in recent alluvium. The alluvium
was derived mainly from softly consolidated sedimentary
rocks. Maywood soils are pale brown, medium textured,
and neutral or slightly acid throughout. They areon flood
plains west of the Sacramento River at elevations that
range from 200 to 500 feet. Nearly all of the acreage 1s
cultivated.
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Profile of Maywood silt Joam, on the railroad right-of-
way on a nearly level, narrow flood plain along an active
stream; under annual grasses and forbs; elevaticn of 250
feet (0.7 mile south of the Corning Depot of the Southern
Pacific Railroad, S00 feet north of the southwest corner of
sec. 23, T.24 N, R.3W.):

41— to 14 inches, pale-brown {10YR 6/3) siit leam, dark
brown (10YR 4/3) when molst; massive; slightly hard
when dry, friable when moist, sonplastie and nou-
sticky when wet; many fine rocis and pores: slightiy
acid; diffuse oundary. 3 to 15 inches thick.

14 to 62 inches, pale-brown (10YR 6/3) loam, dark brown
{10YRR 4/8) when molst: massive; slightly hard when
dry, friable when maoisy, nonplastic and nonsticky
when wet; many fine roots fo a depth of about 40
inehes, but fese below that depth; many Sne pores;
cirata of siit loam, fine sandy loam, and very gravelly
sapdy loam occur; gravel consists of quartzite aud
chert; a few fing and medium, faint, reddish-brown
motties are in the layers of silt leam; slighiy acid;
several feet thick.

These soils range from pale brown to light vellowish
brown in color. In many places they contain stratified
material that ranges from Joam to silt loam or fine sandy
loam in texture or1s gravelly in the lower part. Maywood
soils range from shightly acid toneutral.

Maywood loam, 0 to 3 percent slopes Mel.—This soil
is on recent flood plains along fairly short streams wwest
of the Sacramento River. The surface is smooth. Most
areas are Jong and narrow, are lesssthan 100 acres in size,
and generally are parallel toactive streams. Insomeareas
there is a Jayer of gravel at a depth of 4 feet or merve.

This soil is well drained. Permeability ismoderate, and
runoff is slow. The available water holding capacity is
high, and fertility is moderate. There is no erosion
hazard, except in some places near active streams where
streambanks are eroding. Some areas are flooded for
short periods during the winter.

Included with this soil in mapping are small areas of
Cortina and Yolo soils.

Alfalfa, pasture, milo, corn, beans, sugarbeets, almonds,
walnuts, peaches, and olives grow weil on this Maywood
soil if irrigation water is available. Dryfarmed grain and
pasture and range are grown in a few areas. Capability
unit I-1.

Maywood fine sandy loam, 0 to 3 percent slopes
{Me).—This soil is mainly fine sandy loam throughout but
is otherwise similar to Maywood loam, 0 to 3 percent slopes,
Permeability is moderately rapid, and the available water
holding capacity is moderate. It is easler to prepare a
seedbed in this Maywoeod soil than in Maywood loam, but
the crops on this soil need move frequent irrigation.
Capability unit I-1. N

Maywood fine sandy loam, moderately deep, 0 to 3
percent slopes (Md).—This soil is mainly fine sandy loam
to a depth of 20 to 48 inches.  Below this depth it is
gravelly sand. The gravelly subsoil holds less water and
makes the soil somewhat droughty. Consequently, crops
on this soil require more frequent Jrrigation than erops on
Maywood loam, Capability unit IIs-Q.

Maywood silt loam, 0 to 3 percent slopes 2. —This
soil has a surface soil of silt loam but is otherwise similar
to Maywood loam, 0 to 3 percent slopes. Most areas are
silt Joam to a depth of at }eas.,t 5 feet, but in a few places
gravel is at a depth below 4 feet. WWater penetrates this
s0il more slowly than the Maywood loam. The surface

tends to seal over if water splashes on it or flows
the surface. Adding organicmatter or returning cro
dues to this soil every year helds to keep the surface
sealing. Capability unit I-1.

ALAYWOOD LOAME, HIGH TERRACE

The Maywood loam, high terrace, soils are on
level flood plains west of the Sacramento River at
tions of 200 to 500 feet. They are well-drained,
textured soils formed in alluvium from sedimentar;
mostly from the softly consolidated Tehama forn
The Newville, Dilible, and related soils also for
material from this formation.

These soils have a pale-brown, slightly acid surfa
The subsoil contains slightly more clay than the ¢
soil, is neutral, and in places has reddish-brown n
Nearly all of the acreage is cultivated.

Profile of Maywood Joam, high terrace,n a neat]
area formerly used for dryfarmed graing elevat
about 800 feet (2 miles west of Gerber near the ce
the NE14NW14 sec. 15, T. 25 N, R. 3 Wy e

Ap—0 to 10 inches, pale-brown {10TR €/3) loam, dar}
(10 YR 4,83 when moist; massive but breaks
angular Rlocky structure; very yard when dry
when molist, nonsticky when wet; many i
many Spe medivm pores; slightly acid; clear,
boundary. 4t6 10 incbesthick. .

C1—10 to 23 incbes, similar to the Ap borizon, extept it
porous and has a few, thin, patehy clay Slms;
smoocth boundary, 10 io 20 incbes thick.

0205 to 46 incbes, Mgt yellowish-brown (10YR ¢
sandy loam, nearly a sandy ¢lay loam, dark ¥
brown {(10YR 4/4) swhen moist; massive; ve
when dry, {riable when wmaist; sticky when
a few fne roots; pores are fewer and finer
the C1 horizen: thin, pateby clay fims more »
than in the C1 horizon; neutral; gradusal,
boundary. 13 to 25 inches thick

C3—46 1o 58 inches -, light yrellowish-brown (10YR ¢
sandy loam, neariy & sandy clay loam, dark ¥
brown (10YTR 4/4) when moist; massive; ba
dry, friable when moist, siightly sticky wher
few fine roots and pores; thin, patehy cla
neuntral.

These soils range from pale brown to light ye
brown in color throughout. In areas that have nev
cultivated or that have not been cultivated for
years, the first inch or more of the A horizon s
and the structure is weak, thin, platy. In places:
brown mottles are in the subsoil. The mottles 3
that here drainage was formerly poor. In place
ever, for short periods during years of high rainfall
age1s poor. In these places the substratum, whict
depth of 8 to 15 feet, is dense and softly consolida
temporarily causes poor drainage. The surface so1
from medinm acid to slightly acid, and the subso
slightly acid to neutral. In most places the soils
gravelly, but in some areas they are slightly gravel
ficularly where they are near the Arbuckle soils.

Maywood loam, high terrace, 0 to 3 percent
(Mi}.—This soil is along many of the shorter strea
of the Sacramento River. Many of the areas are 1
100 acres in size and are long and narrow.

1 This high terrace soil was shown as MeClure loam :_md
on advance sheets published bY the University of Califor

cultural Extension Service and the California Division of

during tb&years 105350,
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Runofl is very slow, and permeability

Drainage is good.
e srtility are moderate, Greenhouse plants growing
n coil respond if fertilizer that contains nitrogen an
hosphate is added.

“neluded with this soil in mapping are areas of Are
ackle, Hillgate, and Tehama soils.

Alfalfa, corn, beans, milo, olives, prunes, and walnuts
ve erown on this Maywood soil 1f irrigation sater is
.vailable. Other areas are used for dryfarmed grain and
‘or pasture and range. Capability unit I-1.

Maywood loam, moderately well drained, 0 to 3 per-
ent slopes [(Mgli'—Except that it is moderately well
Irained, this soil is similar to Maywood loam, high terrace,
i to 3 percent slopes. It has soft but very slowly permea-
e siltstone at a depth of 8 to 15 feet, which retards drain-
1ge.
® \ perched water table forms in this soil during winters
f high rainfall and during the summer in areas where
.xcessive irrigation water accumulates. In places, there-
‘ore, deep-rooted crops are injured. Most crops grow well
1 this soil if it is properly irrigated. Capability unit I-1.

McCarthy Series

In the McCarthy series are moderately steep to very
:teep, well-drained soils. These soils formed in material
trom voleanic breceia, which is composed of rocks of basalt
nd andesite cemented with tuffaceous material. The soils
\re moderately. deep, moderately coarse textured, slightly
.0id to medium acid, and granular throughout. The sur-

(A0

‘ace <o0il is dark brown, and the subsoil is brown and rests
n thered breceia. MecCarthy soils are in mountainous
\rew. 10 the eastern part of the county. Elevations range
‘rom 2,000 to 6,000 feet. Various kinds of conifers grow
»n these soils.

Profle of McCarthy sandy loam on a slope of 40 percent
hat faces east; under a dense stand of mixed conifers; ele-
ation of 8,800 feet (2 miles south of Mill Creek on Pon-
terosa Way in the NWW14 sec. 29, T.27T N, R. 3 E):

01 & O2—1 inch to 0, forest litter consisting of needles, leaves,
and small twigs that are more matted and Qecomposed
in rhe lower part than in the upper party abrupt,
smooth boundary. 1 to 2 inches thick,

4110 to 2 inches, dark-brown (T.5YR 3/4) sandy loam, dark
trowa (7.5YR 8/2) when meoist; strong, medium,
granular structure; soft when dry, friable <when
moist; many very fine rools; very porous. masay,
brown, rounded, bard coneretions ; slightly acid; clear,
smooth beundary, 2 to 4 inches thick,

41928 to 18 inches, brown {(7.3YR 4/4) gritty and somewhat
gravelly sandy loam, dark brown (T.3YR 3/4) when
moist; strong, medium, granular structure; soft when
dry, very frizble when moist; many roots; very por-
ous: many copcretions; medium acid; gradusl,
smooth boundary. §to 16 inches thick.

%18 to 23 inches, stropg-brown {T.3XR 5/8) very gravelly
sandy loam, dark brown (T.5YR 8/5) when molst]
moderate, medivm, subangular blocky structure;
slightly bard when dry, friable when molst; many
roots: very porous; a few iron concretiens; coarse
rock fragments in places; gravel content increases
with increasing depth; medinm acid; gradual, smooth
bvoundary. 6 to 18 inches thick.

R

27yig soil was shown as MeClure leam, imperfectly drained, on
o 2 sheets published by the University of Califorpia Agricul-
4y oxtenston Servive and the Califernia Division of Forestry
luring the years 1053-59, .

R-2§ {nches <, pale-brown (10YR §/3) volcanic breccia that
i3 weathered enough to absorh water and to he pele-
trated by coarse roots to a depth of spveral feel.

The A horizon ranges from dark grayish brown to
brown or reddish brown in color. The B2 horizon is
brown, strong brown, or reddish brown. Throughout the
profile the texture is sandy loam. The amount of gravel
in the profile varies, but it generally increases with in-
creasing depth. These soils are neutral or slightly acid in
the A horizon, and they are slightly acid or medium acid
below. -

McCarthy sandy loam, 30 to 50 percent slopes (MkE).—
This soil is on slopes of canyons in mountainous areas in
the eastern part of the county. Many of the areas are
fairly large, and the surface is uneven in many places be-
cause of rock outcrops and short drainageways. Depth
to partly weathered rock is 20 to 40 inches.

This soil is well drained. Runoff is medium to rapid,
and permeability is moderately rapid. The available
seater holding capacity is low, and fertility is moderate.
The underlying rock is porous and fractured; roots and
water can therefore penetrate it to a depth of many feet.
Under present cover there is no erosion hazard.

Included with this soil in mapping are small areas of
Cohasset, Jiggs, and Iron Mountain soils.

This McCarthy soil is used for timber. Most areas are
on north-facing slopes where the dominant conifers are
Douglas-fir and white fir but include some sugar pine. In
addition to these conifers, ponderosa pine grows in areas
near the top of ridges and on south-facing slopes. Deer-
brush ceanothus, squawcarpet, dogwood, greenleaf man-
zanita, black oak, and canyon live oak are the chief shrubs
and hardwoods. Capability unit VIe-4.

MecCarthy sandy loam, 10 to 30 percent slopes (MkD}.—
This soil is less steep but is otherwise similar to McCarthy
sandy loam, 30 to 50 percent slopes. It is therfore easier
to harvest timber from this soil. Small areas have rocks
10 to 30 inches in diameter on 3 to 50 percent of the sur-
face. Capability unit IVe—£.

McCarthy sandy loam, 50 to 65 percent slopes (Mif).—
This soil is steeper but is otherwise similar to McCarthy
sandy loam, 20 to 50 percent slopes. Because of the very
steep slopes, it is difficult to harvest timber from this soil.
Capability unit VIIe—4.

McCarthy stony sandy loam, 30 to 50 percent slopes
iMmEl—This soil has stores 3 to 60 inches in diameter
on 5 to 30 percent of the surface but is otherwise similar
to McCarthy sandy loam, 80 to 50 percent slopes. The
stones interfave with logging because they slow equipment
moving over the area and damage falling trees. Capa-
bility unit VIs-T7. .

McCarthy stony sandy loam, 50 to 65 percent slopes
{MmF}.—This soil is steeper and has more stones on the
surface but i3 otherwise similar to McCarthy sandy loam,
30 to 50 percent slopes. Stones 3 to 80 inches in diameter
cover 5 to 30 percent of the surface. The stones interfere
with logging because they slow equipment moving over the
area and damage falling trees. In addition, the very steep
slopes make it very dificult to harvest trees from this
soil.  Capability unit VIIs-1.

McCarthy-Iron Mountain complex, 30 to 50 percent
slopes (MrEl.—This complex consists of McCarthy steny
candy loam, 20 to 50 percent slopes, and Iron Mountain
rocky sandy loam, 30 to 50 percent slopes. Either soil



Corning Series
In the Corning series are nearly Jevel to gently sloping,

well-drained, reddish, gravelly soils that formed in old
alluvium. The alluvium was derived from sedimentary

and metamorphic rocks of the Coast Range Mountains,
The surface soil is vellowish-red gravelly loam, and the
subsoil is red gravelly clay,

Cornine soils are on high terraces west of the Sacra-
mento River at elevations from 200 to 1,500 feet. A hum-
mocky, or hogwallow, microrelief is characteristic of most
areas. The vegetation is annual forbs and grasses.

Afost areas of these soils are used for %mstm*e and range
or for dryfarmed grain. DBecause ola ciaypan a1 the sub-
soil, low Tertility, and lack of water Ior irrigation, little
intensive farming is done.

Profile of Corning gravelly lomm formerly in dry-
farmed grain but now used for grazing sheep; under annual
forbs and grasses: clevation of 270 feet (about 3 miles
south of Corning on the east side of U.S. Highway No.
991V, 0.6 mile nerth of the southiwest corner of sec. 22,
T.25N,R.3W.):

Ap—0 to 8 imches, vellowishred (OYR §/0) gravelly losny,
vellowish red (3TR 4/0) whea molst; wassive; bard
when dry, friable when waolst, slightly sticky and
clightly plastie when wet] Wany very fing roots; many
very f£pe pores; sirongiy acid; gra smooth
boundary.

1118 to 15 inches, yellowish-red (3R 5/8) gravelly lcam,
red (25TR 4,/6) when woist; wmassive; bard when 4dry,
friable when woist, siightly sticky and slightly lastic
when wet: medivm acid; gradual, smooth boundarr,

41213 to 21 inches, vellowish-red (3YR 3,/0) gravelly leam,
red (2.3YR 4/8) when moist; massive; hard when dry,
friable when moist, slightly sticky and slightly plastde
when wet; strongly acid; a very thin, bieached layer
{s immediately above the B2t borfzon; atrupt, slightly
wavy boundarry,

B2t—-21 to 29 inches, red (2.3YR §,/6) gravelly clar, red (25IR
5/8) when molst; massive; estremely bard when dry,
extremely firm when moist, sticky and verr plastie
when wet; a few very fue roots and pores; moderately
thick, continuous clay Slms on ped faces and in pores;
very dense; strongly acid; clear, wary boundarr., 6 io
13 inches thick.

BSt—29 to 36 inches, vellowish-red (SYR §,/6) gravellr clay
loam, red (Z5TR 4/6) when moist) wassive; very
bhard when dry, verr Brm when maoisy sticky and
plastic when wet; a few very fine roois; a few very
fine pores; moderately thick, continuous clay Sims in
pores; strongly acid; clear, wavy boundary. 4 to 10
inches thick.

C1-—388 to 43 inches, vellowish-red (3YR 5/6) gravelly sandy
clay 1c:gm. red (25T R 4,6} when moist; massive; hard
when dry, Srm when moist, slightly sticky 2nd plastie
xv23en wet; a few fné roots; a few very fine pores;
t{xm, continuous clay films in pores; strongly acid;

_ d%ﬁu'se, smooth beundary.  §inches tomany Teet thick.

C2—3$3 to 50 inches -+, rellowish-red (3YR 5/0) gravelly sandy
clay leam, red (2.5YR 4,/6) when moist; siightly
sticky and plastic when wet; a few fne roots; a few
very fine pores; thin, continuous clay Alms in pores;
strongly scid.

The A horizon is yellowish red, reddish yellow, or red-
dish brown. It is generally gravelly, but it ranges from
sandy loam to loam in texture. The All and A12 horizons
combined are 10 to 27 inches thick, The B2t horizon Is
red or yellowish-ved, very dense clay that cont ing som
gravel. Because of the hummocky microrelief, depth fo
the B2t horizon varies from place to place. In places a

e
<

ro
ual,

very thin, bleached layer lies between the A1Z and the B2t

SOIL SURVEY ~""

horizons. The underlying C horizen is generally
gravelly than the B3t horizon. The soils are mediun
tostrongly acid.

Corning gravelly loam, 0 to 3 percent slopes (Cy
This soil is in fairly large areas that have long ¢
slopes. The largest areas are on the tops of old tes
west of the Sacramento River. Because of the humn
microrelief, the surface is generally uneven. The
are 5 to 20 feet in diameter, and they rise about 2 feet
the depressions. )

Drainage is good, runoff is slow, and permeability i
slow. The available water holding capacity and fer
are low. The erosion hazard is moderate. Sheet @
is slight to moderate in most areas. Most of the
drainageways have been cut by qullies: however,
the gullies can be crossed with equipment used fo
tivating.

Included with this soil in mapping arve small are
Redding, Red Bluff,and Newrille soils.

AMost areas of this Corning soil are in pasture and
used for grazing sheep, or they are votated between &1
land and dryfarmed grain. Yields of dryfarmed
are Jow under present management. Lxcept for ar
dryfarmed grain, this soil has not Leen used inten
for agriculture, mainly because irrigation water
available. The dense ¢lay subsoil and fairly low fe
also limit the use of this soil for agriculture. If th
is irrigated and is otherwise well managed, a mumn’
crops ean be grown successfully. Capability unit ]

orning gravelly loam, 3to 8 percent slopes (C
This soil has an uneven surface because of small dra
waysthat cut through most of the areas. Most of the
drainageways are cut by gullies, which generally «
crossed with equipment used for cultivation.
erosion is slight to moderate in most areas. R

Included with this soil in mapping are areas of Ne
and Redding soils.

This Corning soil is used as pasture and range for
or for dryfarmed grain. Capability unit IVe-3.

Corning-Newville gravelly loams, 3 to 10 p
slopes, eroded (Cx32).—This complex consists of C
gravelly loam, 3 to 8 percent slopes, and Newville gr
Joam, 3 to 10 percent slapes, eroded. Either soil m
cupy from 20 to £0 percent of any one area. Both
capability unit IVe-3.

Corning-Redding gravelly loams, ¢ to 3 p
slopes {Cy8).—This complex consists of Corning g:
loam, 3 to § percent slopes, and Redding gravelly
0 to 3 percent slopes. Either c0il may occupy-frox
80 percent of any area. Corning part, capabilit
IVe-3; Redding part, capability unit IVe-8.

Cortina Series

The Cortina series consists of nearly level, son
excessively drained to excessively drained soils.
coils formed in recent gravelly alluvium derivec
sedimentary and metamorphic rocks. The rocks ¢
many pebbles of chext and quartzite. Cortina sc
brown to yellowigh brown throughout. The surfac
is gravelly fine sandy loam, and the subsoil is ext
gravelly sand. The soils range from mediwm acid
surface layer to neutral in the subsoil and substrat
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Yane Depthy  Fermestilivy Capacity Restticn Sal. §h/Sw Pot. Vs, steel Conrrelr X H
Shertirons .
§aD, SeE, Sef-m-=er 0 = 15 0.8 - 2.8 0,11 - 0,36 5.1 - 6.0 - Lew Low foderate e.28 1
1%
§rE, SpFrecmeouomme - 6 - 15 0.6 ~-2.0 0.11 - 0.3 5.1 - 6.0 - Lov Low Koderate 0.2 3
19 .
Srteeyford: )
$tE, StF-enmeeene - b5 0.6-2.0 0,11 - 036 6.1 - 6.3 - Low Low Low 6,26 2
§ .21 0.2 -0.6 0.13 ~ 0.38 6.3 ~ 6.8 - Lew Low Lov 6.28
21
Supsnt . .
Sul, Sufe-=sommeenes p-1% 0.6-2.0 0,31 ~ 0.34 6.3 - £.5 - Low Low Low 0.3 3
18 - 20 0.2 -~ 0.6 0.36 « D18 6.1 - 6.3 - Moderste Moderate Low 0,28
20 - 37 <008 6.311 -~ D35 6.6 - 13 - High Bigh Lov p.28
25 - &6 0.2 - 0.6 0,14 - 0,18 £.6 - 7.3 - Hoderate Moderate Low 0.28
Lb
Tehasay
Tak, TaBemmeemeecon= 0 =19 6.6 ~ 3.0 5,313 - 036 6.1 - B3 - Low Low Low D.43 3
19~ 42 0.2 - 0.6 D17 - 018 £.1 ~ 2.3 - Holderate ¥oderate Low 0.37
12~ 65 0.6 -2.0 0.4 ~ 0,16 6.6 -2 - Hoderate Low Low 0.37
Thenemmanernnmsacsen 0 =19 0.6 - 2.0 5.31 ~ 0.3 6.1~ 6.3 - Lov Low . Low 0,43 5
19 - 42 0.2 ~ 0.6 0.16 ~ 0.18 6.1 ~ 1.3 - Moderste Moderate Low 0.37
2 - 60 0.6 - 2.0 0.14 - 0.36 6.6 - 1.3 Koderste Low Leow 037
Tgremmmmmme e e D-1% 0.6-210 0.14 = 0.17 6.3 - 6.3 - Low Low Low .43
19 - 42 0.2 - 0.6 ¢.17 - 0,18 6.1 » 1.3 - Moderate Huderate Low 0.37
L2 - 60 0.6 -~ 2.0 0.1k - 036 6.6 ~ 1.3 - Yoderate tov Lov 0.37
Terrace Escarpoents: v
bt
Towmes:
16D, T{Ewrmernmmemee 0«12 0.6 - 2.0 0.11 - 0,36 6.3~ 6.5 - Lov Lov Low 0.37
12
Tgd, TeEr---- wommmnn 0 - 12 0.6 ~ 2.0 0.09 - .36 6.1 - 6.8 - Low Low Lov 0.37
12 .
B FhEccmmnnnvnzmmeseen O ~ 12 0.6 « 1.0 6.08 ~ 0,32 6.1 - 6.5 - Low Low Low 8.37
' 12
TkE, TKDemmooomow wew 0 -1312 0.2 ~0.6 0.16 - 0,14 6.1 -~ £.5 - Low Low Low 0.43
12
T=d, Tek:
Tocwes partiee---+ B = 12 0.6 ~ 2.0 0.11 ~ 034 6.1 - 6.5 - Low Low Lov 0.7
12
Supan parti----» . 0= 15 0.6~ 2.0 0.11 - 8,36 6.1 - 6.5 - Lov Low ; Lew 0.37
15 - 20 0.2 - 0.6 0.18 « 018 6.1 - 6.8 - Poderste Yoderate Lew 0.28
20 ~ 37 <0.66 0.11 - 018 6.6 ~ 1.3 - Kigh High Low 0.28
; 3% Zs“ 0.2 ~ 0.6 0.16 -~ 0.13 6.6 - 1.3 - Moderate Hoderate Low 0.28
7eD, Tofs .
Toowes pArLImmm—- o0 ~12 0.6« 2.0 .09 - 0.4 £€.1 -~ 6.5 - Low Low Low 0.37
12
Supan parti--evees ¢~ 15 0.6 2.0 511 - 6.3 &.1 - 6.8 - Low Low Low 0.37
1%~ 20 D2 - 0.6 0.16 ~ 0.38 6.1 ~ 6.5 - Hoderaste Moderale Low 6.28
20 ~ 37 <0.06 0.11 - 0,35 6.6 -1.3 - High Bigh Low 0.28
3% '61&6 0.2 - 0.6 0.16 - £.38 6.6 ~ 7.3 - Hoderate Hodexate Low 6.28
&

TIHAMA TABLE J-13
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TAELE J.--FHYSICAL AND CHENICAL PROVERTIES OF SO1LS

s {Dsshes indicate date were oot available. The aymbel € means Jess thany * meass grepter than, The erosion
tolerance facior (T} is for the entire profile. Alsence of an enlry mesus oLy were oot estiseted).

s

‘Soil name and Depih Permes~ +  Available $oil Salinity Shrink- . ., Erosien
map tymbel bility witer reaction swell Rigk of corresisn fagtors
capacity rotential Unroated
steel Contrete K - 1
in Infhr izfin B rohexfom
Aiken: .
AaDnemrrmvnanannnnn = B=17 0.6~-2.0° 0.2~ 0.4 6.1 « 6.3 - Low Low Low 0.37 3
17~ 25 0.2- 0.6 G.1% = 0.18 6.1 « &.% - M¥oderate Moderste Lew §.32
25 - 62 <0.06 0.12 - 0.15 5.6 - 6.0 - High High Hoderate 0.28
Altamont: R
ABD, AbLesevocsoncon 0 - 24 «0.06 0.12 ~ D15 £.6 - 8.4 . High High Low 0.28 2
24 =35 0.96-0.02 0.10- 0.4 1.§- 8.4 . High Kigh Lov 5.28
KH
AcA, AcB, AcD, ~eees 0~ 1B ¢0.06, 0.12 - 0,35 6.1 - 6.5 - High High Lov 0.28 5
XAt 18 -~ 36 <f.6GE 0.12 - 035 T4~ 84 - High High Low 0.28
a6 -~ 50 0.2 - 0.6 0.15 ~ 0,18 1.9 -~ 8.4 - Hoderate Hoderste Low 0.32
Anita:
Ad, Af, Agem-emmmns - 0 =20 <0.06 0.12 ~ 0,15 6.1 ~ 6.5 - Kigh High Low 0.28 13
20
An, Ao, Ap, AsBer=== 0 = 1§ <0.06 3.09 « 8,33 6.1 - 4.5 - High High Low 0.28 1
i5 .
AL
Azits parlie=ece~s 0 ~ 20 (2983 8.12 - 0.15 €.1 - &% - High High | Low 0.2¢8 1
. 20 :
Keefers partivsees 0«3 0,6+ 2.0 8.12 -~ 6,34 5.6~ 5.0 - Low Low Hoderate . 0.37°2
. 3-8 08623 0.63 ~ 6.12 £.1~ 6.5 - Low Lew Low 8.3 ;
16 ~ 24 0.2 «0.6 0,11 ~ 8,14 €.1 - 6.5 - Hoderate Hoderate Low 0.24
24 - 35 «0.06 0.04 - 0,10 6.1 - 2.3 - High High Low 0.10
3% ‘ .
rhackle: .o
FAgesencasesnnenne - 14 2.0 ~ 6.0 2.07 - 010 .1 6.5 - Lew Low Hederate 0.3 35
1 ~25 0.6 -2.0 0.0% ~ 0,13 §.1 « 6.5 - Low Low Low 0,15 .
25 « 5% 0.2 ~ 0.6 0.1 =~ 0,15 6.6 - 7.3 - Hoderste Maderate Low ~ 0,10
5% « 72 0.6~ 2.0 0.06 ~ 0,10 §.6 7.3 - low Low Low -2
Arbuckle:
AvA, AvBessenasnnnnn 0w 35 D6 - 2.0 0.0% - 0.13 6.1 - 6.5 - Low Low Low i 015 5
25 ~ %9 0.2~ 0.6 0.31 ~ 0.1 £6-~7.3 - ¥oderate Moderate Low 0.10
59 - 72 0.6 - 2.0 .68 ~ 0.10 5.6 - 1.3 - Lo Low Low 0.1?
Awy Ay--ewmeses wemme D« 25 0.5 - 2.0 0.08 ~ 0,13 6.1~ 6.5 - Low : Low Low 0.315 &
25 40 0.2+ 0.6 .11« 0,18 £.6 - 2.3 - Haderate toderate low ¢.10
W~ 2 « 0,06 0.12 - 0,15 .6~ 1.3 - Bigh Righ Lie 0.28
Ax:
Arbustle crlimmee 3 =2 25 D6 -~ 2.0 0.0% - 0.13 £.1+ 6.5 . Low Low Low 0.1% 5
28 « 3% 0.2 .~ 0.5 0.1 - 0,18 £.6 - 7.3 - HMuderate Moderate Low .30
3%~ 72 0.6 » 2,0 0.656 ~ 5,10 6.8 « 7.3 - Low Low Low 0.17
Tebaza parti=---= 0.-1319 0.6 2.0 0.13 - 036 E.1 - 6.3 - Low Low Lov 0.27 5
19 ~ &2 0.2 -~ 0.6 0.17 -~ 0.8 £.1~17.3 - Moderste Moderate Low 8.37
42 -~ 60 0.6 ~ 2.0 0.14 - 0.16 6.6~ 1.3 - Hoderate Low Low e.n

TE¥ARA TARLE J-3
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22
Hasterson;
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Haymen:
nogk:
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Loda par::’;-*-'-- -]
Raywood:
Heeevonoosnmmuncanns
Hdrwrmmnrnmnnnnennne 0
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M, Mgewmmmmronnnane ']
25
T e '
1%
HeCarthy:
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16
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16
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Helartby pertiee=- O
16
lros Moustainm parts 0
Billrace:
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6
2
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¥
22
Ree
¥illrace partises- @
s
22

Chaoneled part:

[T R————
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- 22
- 36
b1

- 13
~ 31
37

- 13
13

- £2

- 38
k13

- 52

- 16
- 28
28

- 16
- 28
2

- 16
- 28
28

- 22
-~ £0

- 22
- 60

Fermeability
2.0 » 6.0
2.0~ 6.0
2.0 - 6.0
0.6 - 2.0
0.6 -~ 2.0
0.& 2.0
0.6 - 2.0
0.6 - 2.0
2.0 -~ 6.0
2.0 - 6.0
£.0 -« 20.0
0.6~ 2.0
6.6 ~ 2.0
2.0 ~ 6.0
0.6 - 2.0
0.6 = 2.0
1.0 - 6.0
2.0~ 6.0
2.0 - 6.0
2.0 - 6.0
2.0~ 6.0
.0 - 6.0
0.6 ~ 2.0
2.0« 6.0
2.0 -~ 6.0
£.0 - 20,0
2.0 ~ 6.0
2.0 ~ 6.0
§.0 ~ 20,0
2.0~ 6.0
2.0 - 6.0
5.0 20.0

Capacity
0.07 ~ 4.0%
0.07 - 008
0.C8 ~ 0.11
0.13 - 636
0.1 B
0.08 ~ 632
0.311 ~ 0.14
0.11 ~ .34
0.8% ~ 8.12
.08 ~ 0.12
0.04 - 0.06
0,13 -~ .16
0.13 ~ 0.1
0.08 ~ 0,32
0.14 « 017
0.13 - 0,16
0.08 - 0.2
0.05 -~ 0.47
D.07 « 0,09
0.05 - 0.02
0.7 - 0.0%
0.8 - £.07
0.11 - 0.6
.08 « .10
.05 « 0.08
6.03 - ¢.06
0.08 - ¢.30
0.¢3% - 0.08
0.C3 - 088
0.08 - 4.30
0.05 - 0,08
0.03 - .06

Resvticn

5.6 ~ €.0
5.6« €.0
5.6 - 6.0
5.6 - £.0
5.1 - 6.8
5.1« 5.3
6.1 ~ 6.5
6.1 ~ 6.5
6.1 - 6.3
$.1 - 6%
6.1~ 63
.1~ 65
6.1 - 6.5
8.6 ~ 1.3
6.1 = 6.5
6.1 = 6.5
5.6 - 6.5
5.6 -~ 6.0
5.6 « £.5
§.6 - £.0
5.6 ~ 6.5
5.6 - £.0
6.1 ~ 6.5
8.6 - 1.2
6.6 - 7.3
§.6 ~ 1.3
6.6 « 7.3
6.6 « 1.3
6.6 - 1.3
§.6 - 1.3
£.6 - 7.3
£.6 - 1.3

TEMAMA TABLE J-B

5h/5w Fot.

Low
Low

Low
Low

Low
Low

Low

Low

Low

Low
Lovw

Low

Low
Low

Low

‘Low

Low
Low

Low
Law

Low
Lov

Low

Low
Low

Low
Low
Lo

Low
Low
Low

Un.

Low
Low

Lov
Low

tow
Lew

Low

Lov

Low

Low
Low

low

Low
Low

Low

Low

Low
Lov

Low
Lav

Low
Low

Lav
Low

Low
Low
Low

Low
Lowv
Law

steel

Concrete

Koderate
Huderatlt

Hoderate
Moderate

Muderate
Roderatle

Low

Low

Hoderate

Hoderate
Hoderats

Low

Low
Low

Low
Low

Moderate
Moderate

Moderate
Kederate

Moderate
Koderate

Low

Low
Low
Low

Lov
Low
Low

Low
Low
Low

6.32

g. &8
0.37

0.32

0.20
0,20

0.28

-

e

2o

-

[N

s

w
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CoA, Cifirmmmoommmnan

LLommmonsmnmsnnonson
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Newville parti=-se
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Corsing paglivesss

Redding partimenna

Cortinat
L2, CiMevmmmmmansann
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05D, DhEevessavssnnn
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Didhle partioemeen

Gullied land pacrt:

Dab, Def:
Dibble paggiemmon~

Pepih

Ta

4
26

21
29
36

21

36

13
20

21

36

13
23

O G

- 26
-

- 26
- 12

- 36
- &0

-~ 72

t t ¥ 2
L
@«

L
o
£

-6
- 34
34

-8
~ 3%
34

Permeadility Capecity
Talhe

£.0 - 200 0.08 - 010

2.0 - 6.0 0.10 - 0.12

0.6 - 2.0 0.14 - 0.37

2.0 « 6.0 L300~ 0,12

0.6 « 2.0 0.34 =~ 0,17
«25.0 0.03 « 0,06

6.6 - 6.0 0.1¢ ~ 0.17

2.0« 6.0 0.03 ~ 0.03

0.6~ 2.0 8.31 7+ 0,14

«0.06 ¢.08 - 0,13
0.2 - 0.8 0.33 « 0,15
0.2 - 0.6 0.13 ~ 6,13
0.6 -~ 2.0 .11 = 0.14

«p.06 0.0§ - 0.33
0.2 - 0.6 0.13 - .13
8.2 -~ 0.6 $.13 - 015
0.6~ 2.0 .11 - 0.3

<0.06 0.08 « 0.1}
0.2 - 0.6 0.08 « 0.13

-~ 0.14

- 013

6.2 ~ 0.6 9.13 « 013
W13 - 0,15

0.6 - 2.0 0.11 ~ 0.14

<G§.06 0.11 « 0,15
2.0 -~ 6.0 0.07 - 0.0%
2.0 - 6.0 .04 ~ 0.82

<20.0 0.03 ~ 0.06
2.0+ 6.0  0.04 - 0.07

<20.0 0.03 - 0.06
2.8 - 6.0 .04 « 0,09

«20.0 £.03 ~ 0.06
0.2 ~ 0.6 G.17 - 0,18
0.2-0.6  0.16~ 0.18
0.2 - 0.6  0.17 - 0.13
8.2 « D.6 0.16 - 0,18
0.2 - D& 8.17 - 0.19
0.2 - 0.6  0.16 - 0.18

Feaction Sal.
§.1 ~ 7.3 -
6.6 ~ 7.8 -
£.1~ 1.3 -
6.6 ~ 1.8 -
6.1~ 1.3 -
6.6 - 1.8 -
6.1 « 7.8 -
&1~ 1.3 -
5.1 - 6.5 -
5.1 « 5.8 -
5.1 « 5.5 -
5.1 « 5.8 -
5.1 - 6.5 -
57 5.8 .
5.1~ 5.% .
5.1 ~ 5.8 -
6.1 ~ 6.5 -
6.1~ 6.5 -
6.6 ~ 3.3 -
5.1 « 6.8 -
$.1 - 5.5% -
5.1 « A5 -
5.1 ~ 5.5 -
5.1 = £.0 -
$.1 - 5.% -
5.6 - &.0

.1 - 6.8 -
.1~ 7.3 -
5.6 « 6.3 -
§.1 - 7.3 -
5.6 « 6.5 -
6.1 ~ 1.3 -
$.6 « 6.0

§.6 « 6.0

$.6 - 6.0 -
$.6 - 6.0 -
$.6 - 6.0 ~
5.6~ 6.0 -

TERARMA TABLE J-3

§h/5w Pot.

Low
Low

Low
Low

Low
Lew

Low
Low

Low

High
Noderate
Noderste

Low

High
Hodegate
Hoderzate

Low
High
Hoderste

Low

High
Moderate
Hoderate

Low
High

Low
Low
Low

Low
Low

Low
Low

Moderaste
Noderate

Hoderate
Hoderate

Hoderate
Hoderate

Un, steel

Lt
Low

Low
Low

Low
Lew

Low
low

Low
Kigh
Moderate
Koderate

Low
High
Kuderate
Holerale

Low
Kigh
Hoderate

Low
High
Moderste
Koderate

Low
High

Low
Lov
Low

Low
Low

Lav

Low

Poderate
Hoderate

Moderate
Boderate

Modersty
Hoderate

Cuncrete

Moderate
Low

Low
Low

Low
low
Hoderate

Noderate

Hoderate
Hoderate
Koderate
uuderate

Hoderste.

Moderatle
Koderate
Hoderale

low
Low
Low

Moderaty
Hoderate

‘Hoderste

roderste

Moderate
Moderate

Huderate
Huderate
Hedecate

Modurate
Moderate

¥oderate
Mederate

Hoderate
Hoderate

Koderate
Boderate

Hoderate
Hoderstle

oo [ ¥
"3 A Riem
£ £
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DRIPMICRO EVALUATION RESULTS File: 053.MDU

FIELD IDENTIFICATION

JOB IDENTIFICATION
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Date. e rvcnvininesniven et 822903
File drivepathiiame. ..o s snrsmas ot ENMEWIIMDU
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DRIP/MICRO EVALUATION RESULTS

GLOBAL SYSTEM DURQ)
("LQ Minimum” Infiltrated / Ave. Infiltrated)

DISTRIBUTION UNIFORMITY PROBLEMS - PERCENT OF TOTAL NON-UNIFORMITY DUE TO EACH PROBLEM

- Difference between hose inlet pressures = 4 psi
- Maximum pressure difference within a hose = 6 psi

Other causes of flow variation.
- Minor plugging problems
- Possible causes of plugging are:
- Infrequent chemical injection for bacterial controls
- Filters not removing sand, or pipe breaks have allowed sand to enter hoses

ESTIMATE OF RUNOFF (percent of applied water)

OTHER PROBLEMS NOTED
- No flow meter

Cal Poly (SLO) ITRC and Calif DWR/WCO

File: 083 MDU
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........ : 8
22
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DRIP/MICRO EVALUATION RESULTS File: 0$3.MDU

ESTIMATE OF MAXIMUM DURATION OF IRRIGATION SETS

NOTES

This is based upon the input data of flow rates, soils, and evapotranspiration. Calculations of net application rate assume that any non-uniformity
due to "spacing and timing” has been climinated. However, they do include other non-uniformities and runoff osses.

BASICDATA
AREA NUMBER: #1 #2 #3
Availahle Water Bolding Capacity (AWHC, 0Ches).co oo : 6.70
AWHC adjusted for percent wetted area {inches)........ 555
Gross Application Rate (/RD. e 0.020
Net Application Rate (IVBI). .. covive o snniosraremsnssiesss oo BUUURRONN 0.018
MANAGEMENT INFORMATION
AREA NUMBER: #1 #2 #3
Gross hours of irrigation required at a point to fill up 50 % of the wetted soil reservoir
CROTUFS). ..o covevmirnasvevansssaseonsamanresvss 1536
Hours needed for plant to deplete 50 % of the wetted soil reservoir during the peak
water use period. This assumes the emitiers are not operating right then at that
TOCAIEON (HOBIS]. . -oevrsveoeseirenceemssn sirersstscos e se s 3o Sh P h RS e om0 : 3027

Cal Pely (SLO) ITRC and Calif DWR/WCO Page 3



DRIPALICRO EVALUATION RESULTS File: 053.MDU
FLOW METER
Flow meters are indispensible management todls. Meters should indicate both flow rate (usually in GPM) and total water used (usually in acre-feet).

The GPM should be checked frequently to detect system problems. For example, a steady decline in flow rate may indicate pump wear or a drop in
the water level of a well, A slight decline in flow rate can indicate emitter plugging.

The reading of acre-feet pumped allows 3 grower 1o know how much water has been applied weekly and annually.

SAND

Sand (centrifugal) separators are widely used to remove sand {not sil, clay, or algae) from irrigation water. They can be installed down in a well to
protect both the well pump and drip system, ot above ground to protect the drip system. In order to operate properly, they usually require a constant
pressure differential of § to 10 psi. If they are sized too large (with a jow pressure drop) there is not enough centrifugal action to remove the sand.

INJECTION TO PREVENT PLUGGING

Chlorine is typicaily used to inhibit bacterial plugging of drip systems. Recommended dosages vary from 0.5 to 10 ppm. Timing of injections usually
range from continuous injection to once per week. The dosage and timing will depend upon the water quality. Chlorine activity is enhanced by
reducing the water pH (ic, making the water more acid).

Plugging problems due 1o bacteria growth often do not show up the first year or two of drip system operation, and then may reach suddenly
catastrophic proportions unless chemicals are injected on a routine basis.

During the last irrigation of the season, the lines should be thoroughly cleaned. Sometimes this is also necessary during the first irrigation.
Chemical precipitation (usually calcium deposits) can plug emitters. This only occurs with certain waiers, and can be treated by injection with an

acid. SO2 gas, sulfuric acid, and some special fertilizer compounds are designed to prevent this problem. If sulfuric acid is used, extreme caution
must be used to prevent human and equipment damage.

Cal Poly (SLO) ITRC and Calif DWR/WCO Page 4



DRIPMICRO EVALUATION DATA File: 053.MDU

FIELD IDENTIFICATION

el ENENOS3 MDU
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DRIP/MICRO EVALUATION DATA
EMITTER

Manufacturer
BAOAEL oo er e aeoscoesesser o econt a0

Units of pominal flow rate (1= Lo e e et e e v T

1 =gph, 2=1ph
Nominal flow per emitter {gph ot ) TSRS B
Emitter path 1yPe (1 = B.coooiioorionimmamerass v i i s e

1 = Long. smooth path 2 Pressure oompcnsaung

4 = Orifice = Tortuous path 6 = Mult. flexible orifice

7 = Spinning micro-sprinkler 8 = Non-rotating micro-sprayet
EMITTER SPACING

If there is only one spacing, only fill out one eolumn:

AREA NUMBER: #1
Area with this combination (acres) : 550
Ares per plant (sq f).oioneionnenns “ 3380
Number of emiters per plant .o : 4.00
Untits of Jow 1318 (1 = Do e cnnvimninns gph (D)

1=gph, 2=lph
Average flow per emitier (gph or 11953 NOUUPIIAS RS NSIRES R R 1.05
Wetted area per emitter (sq f).... L 700
Root zone available water hoidmg capamts (m) 6.7
Set duration during peak ET (hrs).... 18.0
Irrigation frequency at peak ET (day s) .......................... 20
Crop ET during peak ET period GIVBAYY. .o oorsorncscoomaemcnss canrrnsssss s canvssmnssese s oo’ 0.22
VALVING

Number of automatic pressure control valves near the filter and pump (0 for nonc)

1s there a throttied manual valve at the pump?. .o
Are manifold pressures regulated indivIAually T, .coooovicriscor o
Are hose pressures mgmatcd mdmduall}? ...........

Is there a flow meter?...

Cal Poly (SLO) ITRC and Calif DWR/WCO

File: 053.MDU

#3
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
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DRIP/MICRO EVALUATION DATA File; 053.MDU

PUMP STATION MEASUREMENTS

Pump discharge pressure {psi} 0.0
Pressure downstream of filters and control WAIVES (ST s ersseesmeos v e A 250
Optional pressure values:
TOLAl FHHET 0S5 (PST)e. o crsvomssaoserserssenmsmess o onzissmassm s 50
Total pump control valve loss (psi} 0.0
L5 10111 ARrOtEled MADUAD VANES (P1)..crvirercesoserssrss oo e e p 00
FILTRATION
Automatic flush on the primary ﬁitcr? Yes
Type of filter (sclect all that apply):
RbJAE SCROEIT, oo oo e85 5 : Yes
OIVETTIOW SCTRENT ooy ceresossesvemems s s oo 18T o No
Media fIHEI?. .o S w No
Sand (centrifugal) separator?. ... No
DHSE STHEEY o eeeerereescococanensasnses s cosonsan v asenss Yes
Vacuum cleaned” tbular SCreehl e No
CHEMICAL INJECTION SYSTEM
Location of injector with respect to filter L) WRTESRRRREERRERSRERREEER S . 3)
1 = No injection system, 2 = Downsiream, 3 = Upstream
If no injection system, skip the next two (2) questions.
Does the injection system us¢ 3 throttling valve on the : No
Is injection possible at a constant flow rate?. e Yes
Frequency of chlorine, acid, etc. injection S ) W @)
Frequency of hose lateral flushing (1 - Ao oeeeeese e RS e s S )
1 = Never 2 = Annually 3 = Monthly
4 = Weekly or more
Page3of 7
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DRIPAMICRO EVALUATION DATA File: 053.MDU

UNEGUAL DRAINAGE

Time some enitiers ran after most emitters stop (min)
Percentage of emItters that d0 TS (%).occrrmmrsssioncnrsss sttt s s

CONTAMINANTS AND PLUGGING/LEAKS
Flushing time to get clear water from the lowest, most distant hose end (se:c)

Use the following scale for the next questions:
1 = None, 2 = Slight, 3 = Medium, 4= Major

Rate the amount of material caught in nylon sock when flushing hoses.
L U RPN E Ut
Clay. oo recennennennens
BACIEEAAIBAC. ..o o coronsceneeneraes e L T S

Rate the following causes of emitter plugging. (For this question, remove five emitters at distant hose ends. Take them apart {0

inspect for clogging.)
Precipitate (bubbles with acid drop).......oooe
BACIENA. o1 v. v eervanercos conxosmintasireansrams iesvasmssenes
PIASHC PAITS....or .o oo o

Rate the visible signs of abnormal emitter flow, due to cracked hoses, barb leaks, B TN T UV O UV PRP L

SYSTEM DESCRIPTION

AZE OF ThE SYSIEIT (YERTE).. oo usoese e emesssosomss s

Is there a water penetration problem?

Is there undulating (OPOGIAPHYT. . cornninscrarsrm i s rn e s i

Percentage of applied water which runs off the T2 1S K ") TSRO

Number of models or emitter designs used in the SYSIEML. i

TUPE OF WAIET SOUTTE (1 = 3 ovresoeestesrios s s 0 S
1 = Well, 2 = Surface, 3 = Both

Cal Poly (SLO) ITRC and Calif DWR/WCO

Slight (2)

.o Medinm (3)
: Medium (3)

None (1)
None (1)
Nonz (1)
None (1)
Nonz (1)

None (1)
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DRIP/MICRO EVALUATION DATA ‘ File: 033.MDU
EMITTER FLOW MEASUREMENTS (all values are in milliliters) ‘

Test # 1. Location - Middle of one of the closest hoses (hydraulically) to the pump.

Collection time {min) 200
Average emitter pressure {ps1) 175
Flont 140 130
£ 7 S 135 130
#3. 130 130

130

= SO, 13

Test # 2. Location - Same emitters as Test #1, but adjust hose pressure so that the average emitter pressure is 25% lower or greater than for Test #1.

Collection time (min)...ccocnivenr e eaeseenveosa e vateeean Ao eas SRS S o eeR 403 RA SR YRRt S oA AR R 800 2.00
Average emitier pressure (psi) : 132
#loon N 120 #S. 113 E2° N : 120 #13. 115
#od 115 - 115 #1000t 115 #1400 115
#Il 115 i AR : 116 #...... 110 #1850 110
£ 115 2. : 115 #1200 120 #16.........0 118
Test # 3. Location - Middle of an average hose on an average submain
Collection time (min)... s eeeeeyees e astenes KRR TOA A4 SRR et e R KOS s R ge e R bR €8 200
Average cmitter pmssum (p*:d) . eomeverarentenens hevasennsiiesksarensSrReres 16.2
13§ 135 -3 SR : 130 #1300 135
140 140 #10........0 130 #14.....0 140
135 135 #11.. 0 : 135 #15....0 135
130 140 #1200 135 16 125
Test # 4, Location - From end of the hose most distant from the pump.
Collection time {min).... 2,00
Average emitier prtssum (psz) el 150
125 130 #i5......0 135 130
130 135 #16.......... 135 130
130 135 17t 120 130
120 120 #18.... 135 120
130 130 #19.. 130 135
130 : 135 #2000 135 = 140
130 #14....... 135 #21..... 125 #2280 135

Cal Poly (SLO) ITRC and Calif DWR/WCO Page 5 of 7



File: 053.MDU

DRIP/MICRO EVALUATION DATA

FIELD PRESSURE MEASUREMENTS - Water must be flowing through the hoses when the measurements are made.

Location # 1 - Submain or regulated manifold closest to the pump.

Closest hose 1o the infet of the submain (or regulated manifold).
1
Downstream end pressure UpHll (PSi).c oo
Middle pressure UPIELL PS) .. oovewcamssi s nmss sttt s
Downstream end pressure downhull T T
Middle pressure downhill e :

Most distant hose from the inlet of the submain (or regulated manifold).
Hose inlet pressune (Psil oo [ TR RS RENT IR :
Downstream end pressure uphill (DS nm e oo o
Middle pressure uphill (PS1) oo rimmnines
Downstream cnd pressure downlull T3} IR
MG PIESSTE OWIRAIL (PS1) e o .

Location # 2 - Submain or regulated manifold most distant from the pump, of where the pressure is the lowest.

Closest hose to the injet of the submain (of regulated manifold).
Hose inlet pressure (P anamess st
Downstream end pressure uphill (psi)...
Middle pressure BRI (PSI). . vcoriooorrsrmsimasssssrsss st
S
NEIAAIE PIESSUTE QOWTLL (PSE).. .. e o s T N

Most distant hose from the infet of the submain (or regulated manifold).
Hose iBlet PIESSUTE (PST)criiroersiosrrrmnsvmsiosommmss st
Downstream end pressure uphill (psi)..
Middle pressure Bphill {PSi).c. e
DOWTStreAm €11 POSSUTE AOWRRLL (PSI). .o rrsr e :
Middle pressure doWnRIl (ST, ..o

Location # 3 - Intermediate submain of regulated manifold.
Closest hose 1o the inlet of the submain {or regulated manifold).

HOSE NJEt PIESSUIE (PS1).ccvrrvcrrrncrscarmemsosisssrcsssmssoss st s s e tvesessareseasedsvarAEoRE TR SS AT R RS TSRS T 48 :
Downstream end pressure uphill (psi)..
Middle pressure uphill (psi).. ..o ovone. e eveenssavessanssa e aRavTane RSy E e
Downstream end pressure downhill e TR :
Middie pressure downhill (ST e reeoremmmssnrencsssenmasnesscanssses
Most distant hose from the inlet of the submain (or regulated manifold).
O :
e :
Middle pressure UPhIll {PSi).. .coocommmsirsenscoosemmmnsinsonmmne e
Downstream end pressure downhill 013} IR PR

Middle pressure downhill (psx)

Cal Poly (SLOY ITRC and Cahf DWRAWCO

19.0
17.0
110
170
11.6

18.2
16.5
16.5
17.2
17.5

11.0
11.0
132
18.5
15.5

1585
14.2
14.5
155
15.5

185
17.0
175
18.0
18.2

8.2
16.5
16.5
17.2
175
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File: 053.MDU

DRIP/MICRO EVALUATION DATA

FIELD PRESSURE MEASUREMENTS - The measurements at locations 4 - 6 are optional on small systems but are recommended on larger

systems.

Location ¥ 4 - Intermediate location near the pump.

Closest hose to the inlet of the submain (or regulated manifold).
Hose inlet pressure (Psiho e v
Downstream end pressure uplull (psi)....
Middle pressure uphill (psi)e e oo
Downstream end pressure downhill {psid.......

Midale pressure OWRRIIE (PSI)....ocviresnmess oo s ot b

Most distant hose from the inlet of the submain {or regulated manifold).

HOSE INJEU PIESSUTE (PS1)..vvvioriconsnvomissrsmmn st s e v ceerraeen e ncnan st
Downstream end pressure uphill (psi).......

Middle pressure BPRIL(PSI).ooionerrmirrns oo
Downstream end pressure doWnhill (Psih i cimmmris
L T :

Location # § - Intermediate location distant from the pump.

Closest hose 1o the inlet of the submain {or regulated manifold).
Hose inlel Pressure (PSi). oo iassassasn s e tesseeseesetsesvissnterincoventonar AR TAR SRS TR e RS RAR S02¢ :
Dowrnstream end Pressure BPRIE IS o vor i rrrs oot e
Middle pressure UPRILE(PSI).coooroornrocevscosconmersr et
Downstream end pressure downhill (psi).......

MAAIE PrESSUFE GOWIRHE (S1)..rrvcr s e seemasssse s oo :

Most distant hose from the inlet of the submain (or regulated manifold).

HOS2 MIET PPESSIIE (PS1).... cvvrerr s osssscovereracs s s AL L

Downstream end pressure uphill (psi).........
Middle pressure uphill (Pside.comenion
Downstream end pressure downhill (psi)
MEAGLE PrESSUTE GOWIIIIL {PSI)..ooornecorsmsimsiasssssos s

Location # 6 - Intermediate location,
Closest hose to the inlet of the submain (or regulated manifold}.
HOSE I1EE PLESSUTE (PS).uurcrrnraresmvrirnmssnssssovssrissos s s ssammas e s
Downstream end pressure uphill (psi)..
Middle pressure uphill (psi). oo cervncreresson
Downstream end pressure downhill (psi)....c....s
Middle pressure GOWRRIH (PS1)...rovvovcemruussinrsiosonusormomm s s
Most distant hose from the inlet of the submain (or regulated manifold).

Hose inlet pressure (P} SO U U NSRRIV RO
Downstreasn end Pressure UPRIE(PSI). ..o reirereerioriososerss st esies s :
Middle pressure uphill (P} e e e
Downstream end pressure downull (psi).... .
Middle pressure downhill (D513 coe v oresoeresseseseeeess R A S
Average pressure loss acToss hose entrance screens in the field (psx)

Cai Poly (SLO) ITRC and Calif DWR/WCO
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Tehama County Resource Conservation District
Irrigation Mobile Lab
Irrigation System Evaluation Summary

By Scott Spinner

Background

The Tehama County Irrigation Mobile Lab (TCIML) was developed to utilize an
agricultural evaluation team to help growers improve on-farm water use efficiency,
reduce runoff of fertilizers and pesticides, reduce soil erosion, and reduce energy use.
This pilot project represents a joint effort between the California Department of Water
Resources (DWR), the United States Bureau of Reclamation (USBR), Corning Water
District (CWD), the Natural Resources Conservation Service (NRCS), and the Tehama
County Resource Conservation District (TCRCD). The data from these on farm
evaluations will be used to dramatically improve reference resources for analyzing
changes to the Sacramento Valley irrigation practices.

Goals

This project was developed to identify and promote efficient water management
practices to improve water and energy use efficiency. This would be accomplished
through irrigation system evaluations, and offering results and recommendations for
improving the uniformity and efficiency of applied water as well as methods to increase
energy efficiency. The successful water management measures and educational
measures developed through the TCIML could then potentially be adopted by other
mobile labs serving Glenn, Colusa, Butte and Shasta counties.

Methodology

The TCIML was developed to perform irrigation system evaluations to determine
uniformity of water application for pressurized systems, provide technical assistance to
the individual grower based on the results of their system’s performance, and conduct
follow-up system evaluations upon request in an attempt to quantify the benefit of
alterations made based on the previous system evaluation.

Agricultural irrigation system evaluations were performed and analyzed using Cal
Poly ITRC’s irrigation evaluation protocol and software for determining global
Distribution Uniformity (DU). DU is defined as a measure of the uniformity with which
irrigation water is distributed to the different areas in a field. It is comprised of four DU
components: DUpressure, DUunequal drainage, DUblocks, and DUother. DUpressure accounts for
pressure variation between the emitters/sprayers. DUunequal drainage accounts for the
percentage and duration of drippers/sprayers that drain after the system is shut off.
DUpviock addresses improper irrigation scheduling of different blocks. DUother quantifies



manufacturing variations, plugging, material wear, and worn nozzles. In cases where DU
was unable to be calculated (very small system, etc.) flow DU was calculated. Flow DU
is obtained by comparing flow rates from emitters throughout the system, and is the most
important component of global DU. Landscape Water Audits were performed using the
Irrigation Association’s (IA) protocol and software. Before every evaluation, the grower
was interviewed for 10-15 minutes to answer questions needed to run the Cal Poly
program, and to voice any concerns about their crops or irrigation system.

Results

From March 2004 to September 2004 a total of 48 irrigation systems in six counties,
totaling 2053 acres were examined by the TCIML (Table 1).

Table 1.Number and Acreage of Evaluations per County

County |# of evaluations| Acres
Tehama 35 1390
Glenn 3 164
Shasta 4 290
Lassen 2 120
Butte 3 69
Modoc 1 20
Total 48 2053

The majority (35) of the systems were located within Tehama County, with three in
Glenn, four in Shasta, two in Lassen, three in Butte, and one in Modoc County. The
majority (49%) of these systems were microsprinkler systems. Drip systems were the
second most evaluated type (19%). Permanent undertree and wheel line systems each
accounted for 10% of the systems evaluated. We also examined 1 landscape irrigation

system (2%), as well as two hand move systems (4%) and three center pivot systems
(6%) (Figure 1).

Landscape
2%

Center Pivot
6%

Drip
19%

Wheel Line
10%

Permanent
Undertree
10%

Hand-move
4%

Microsprinkler
49%

Figure 1. Percentage of Irrigation System Types Evaluated



The majority of acreage evaluated was planted with walnuts (20%), followed by
almonds and prunes (19%), olives (17%), pasture (16%), peppermint (6%), and
blueberries (1%) (Table 2).

Table 2. Acreage and Percentage of Crops Evaluated

Wainuts  Olives Almonds Prunes Peppermint Blueberries Pasture

Acres 404 358 385 385 120 8 325
Percent 20% 17% 19% 19% 6% 1% 16%

Microsprinklers were the water delivery method of choice for row crops except olives,
which were under drip irrigation (Figure 2). The pasture systems examined were wheel
line and center pivot systems.

450
400
350

300 4

250 -

200 -

150

100

|
0 : N . 0 = , .

Walnuts (10) Olives (6) Almonds (8) Prunes (10) Blueberries Pasture (7)  Peppermint
(1 (1

Acres

Crop

W Microsprinkier B Drip 11 Undertree 7 Hand Move @ Wheel Line B Center Pivot

Figure 2. Acreage of Irrigation System Types Evaluated per Crop and Number of Evaluations Performed per Crop

The majority of systems (81%) were supplied by private wells, powered by electric or
diesel pumps, followed by surface water from local districts and rivers (19%) (Figure 3).

Surface
19%

Well
81%

Figure 3. Water Sources of Evaluated Systems



DU was calculated for 43 of the 48 systems examined. Some of the reasons DU could
not be calculated include: pumps overheating during the evaluation process, not enough
submains in the field to run the Cal Poly program, and system filters plugging during the
evaluation. However, Flow DU was calculated for all systems. Flow DU is obtained by
comparing flow rates from emitters throughout the irrigation system (Table 3).

Table 3. Average DU and Flow DU for Different System Types Evaluated

System Type Average DU|Average Flow DU
Microsprinkler 79% 81%
Drip 81% 78%
Center Pivot 84% 84%
Permanent Undertree 93% 94%
Wheel Line 61% 82%
Hand Move 61% 61%

Permanent undertree systems had the highest average DU (93%), followed by center
pivots (84%), drip (81%), microsprinkler (79%) and finally wheel line and hand move
systems (61%).

For each system evaluated, the Cal Poly program computes these values based on field
measurements. Figure 4 shows the primary causes for system non-uniformities and the
rate of occurrence.

catch can uniformity
9%

variable spacing
3%

leakage

plugging or sand wear

4% unequal drainage

3%

pressure variations
46%

flow variations
35%

Figure 4. Causes for system non-uniformity

Pressure variations represented the largest cause for system non-uniformity (46%),
with flow variations being the second largest cause (35%). Pressure regulator
variations, friction, elevation changes, and clogged hose screens are causes of pressure
variations. Flow variations are the result of variability in emitter component or design
variability, clogging, different emitter types in the same field, or emitter wear and aging.



Future

Based on the last three seasons of evaluations, certain topics of concern need to be
addressed. Time and effort should be spent explaining evapotranspiration (ET), what it
means, and how to use it. It has become apparent after working with many growers that
most have been introduced to ET, and have even sat through more than one seminar
covering the topic. After talking with some growers, it also has become apparent that
many still do not understand how to use ET (historic or real-time) to schedule irrigations.
Working on base schedules using ET seems to be an appropriate way to introduce these
growers to climate based irrigation scheduling.

Chemigation and fertigation are subjects that came up quite frequently during grower
discussions. This again is a subject that most growers have been broadly introduced to,
but many still do not have a firm grasp on how it applies specifically to their orchard.
There is room here for the TCIML to help determine proper amounts of chemical,
injection rates, and timing, to insure proper concentrations of these chemicals.

Soil and water testing is another service that the TCIML could potentially offer to
grower. Some basic tests for nitrogen, pH, ect. could easily be performed and would be
beneficial to the grower. High levels of nitrogen in the soil could be sufficient to reduce
fertilizer application for a particular season for example.

Expanding the mobile lab service beyond pressurized systems and into gravity systems
seems to be a logical move. The TCIML would then be equipped to provide assistance to
any grower regardless of system. Also, many growers are undergoing system
conversions (furrow to drip etc.) and it would be beneficial to quantify the system
improvement by performing evaluations before and after the new system is installed.

Other services that have been discussed are offering some design assistance to
growers who are retrofitting systems or adding on to existing systems. These would be
small-scale improvements that the growers would typically perform themselves.
Assistance would be in the form of calculating adequate pipe sizes and hose lengths for
the system.

The grower response to the program so far has been excellent. The expansion into
other counties this last season has introduced another group of growers to the benefits of
the TCIML. Although only a handful of growers have made system improvements, the
groundwork has been laid for good grower/TCIML relationships. The one on one
approach to returning reports has been particularly well received. By meeting with the
growers privately, answers to their system questions can be addressed and answered.
Ideas and theories they have previously been exposed to can be explained in more detail.
Many growers do not hesitate to call when they have a particular question, or an idea they
are considering. Emphasis on scheduling will be addressed with growers who wish to
have their systems re-evaluated. As this program grows, it will adapt to growers needs
and provide reliable technical assistance.
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U.S. Census Bureau

United States Department of Commerce

California Median household money income, 1999 ] $47,493|
Tehama County Median household money income, 1999 I$31 ,206]

Glenn County Median household money income, 1999 §$32,107!

Shasta County Median household money income, 1999 $34,335]

Butte County Median household money income, 1999 $31,924
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January 10, 2005

TEHAMA

CoOuUNTY Tehama County Resource Consesvation District
2 Sutter St. Ste. D

FARM  ReBu cA 96080

BUREAU  ATTN: Erest White, President

Dear Mr. White,

The Tehama County Farm Bureau wishes to indorse the Tehama County Recourse Conservation
District Mobile irrigation Lab Grant application.

Over the past two years a number of our members have benefited from the service of the Irrigation
Mobile Lab. The results have been more accurate irigation applications, and a savings of water and
energy.

As farmers, we cannot control the price we are paid for our commodities. We can, however, control
the input to grow those commodities. Matching the water needs of the crops without over imigating is
easier if the system is working correctly. The lrrigation Mobile Lab assistance to farmers in our
county can make it easier to grow crops without wasting resources.

The Irrigation Mobile Lab has shown fo be a benefit o local irrigators who understand that if they are
not accurately applying water to the crops the potential for regulation in the future is great It is
better to correct poor imigation systems or practices now rather than being told to do it in the future.

Cordially,

m”‘ %\\N\d(w\uz_
Bruce Lindaver Yo, S
President

Bus: {530) 527-7882
Fax: {530) 527-6028

645 Antelope Blvd., Suite 15
Red Bluff, California 96080
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Butte County Resource Conservation District
150 Chuck Yeager Way, Suite A
Oroville, CA 95965
(530) 534-0112, Ext 122

www.buttecounty.net/rcd/

The mission of the Butte County Resource Conservation District is to conserve the resources
of Butte County for the benefit of its citizens, its environment, and its economy.

our motto is cooperation, nat requlation

January 10, 2005

Ernie White

Presiclent

Teharna County Resource Coriservation District
2 Sutter Street, Suite D

Red Eluff, CA 96080

Dear IZrnie,
This letter is for support of the Tehama County RCD’s Mobile Irrigation Lab program.

The Butte Gounty RCD is in full support of the Tehama County RCD Mobile Irrigation Lab
Program. In 2003, the Butte County RCD signed a Memorandum of Understanding with the
Teharia County RCD for use of the Mobile Irrigation Lab within Butte County. This program was
used by several growers in Butte County and an increasing number of growers were being
educated as to the services provided by the Mobile Lab.

In November of 2004, the Butte County RCD hosted an Irrigation Efficiency Workshop
highligihting the Tehama Mobile Irrigation Lab; approximately 50 growers attended the workshop.

Promuation of the Tehama County RCD Mobile Irrigation Lab is a specifically named task for the
four Department of Conservation Watershed Coordinators funded in Butte County through the
Butte County RCD. Big Chico Creek, Little Chico Creek, Butte Creek and the Cherokee
watersheds each have a huge percentage of irrigated acreage. The watershed coordinators
through their stakeholder groups are to recruit an increasing number of growers for irrigation
evaluztions each growing season. '

The B itte County RCD considers the Tehama County RCD Mobile Irrigation Lab a true success
noltyLy—hﬁe ms of a successful service to growers but also as a collaborative program among
ghboring RCD's that promotes conservation work on a regional basis.

o,

Pia Sevelius
Distric; Manager




COUNTY OFTEHAMA Roab COMMISSIONER
DEPARTMENT OF PUBLIC WORKS SURVEYOR

9380 SaN BeniTo AVENUE ENGINEER
Gerser, CA 96035-9701
Bus: (530) 385-1462

Fax: (530) 385-1189 FLoob CoNTRoL AND
WaTter CONSERVATION DiSTRICT

PusLic Trans!T

Saniration DistricT No. 1

January 10, 2005

F-05-100

Vickie Dawley, District Manager

Tehama County Resource Conservation District
2 Sutter Street, Suite D

Red Bluff CA 96080

Dear Ms. Dawley:

As Water Resources Manager for the Tehama County Flood Control and Water Conservation
District, I would like to express our support for your Water Use Efficiency Grant Application to
continue and expand the Northern Sacramento Valley Mobile Irrigation Lab.

The existing Mobile Irrigation Lab Project has a proven track record of success in promoting on-
farm irrigation system evaluation and one-on-one grower workshop education, which has
enhanced water use efficience, while contributing to the California Bay-Delta Program Goals and
Objectives.

The benefits of the Mobile Irrigation Lab will also contribute towards implementation of the
Tehama County Flood Control and Water Conservation Districts adopted AB3030 Groundwater
Management Plan.

Sincerely,

Ernie Ohlin, Water Resources Manager
Tehama County Flood Control and
Water Conservation District



UNIVERSITY of CALIFORNIA

Agriculture & Natural Resources

UNIVERSTTY

! COOPERATIVE EXTENSION « TEHAMA COUNTY

CALTFORNIA

\4AA J

1754 Walnut Street, Red Bluff, CA 96080 Phone: (530)527-3101 Fax: (530)527-0917 hftp://cetehama.ucdavis.edu

December 7, 2005

Vicky Dawley, District Manager

Tehama County Resource Conservation District (TCRCD)
2 Sutter Street, Suite D

Red Bluff, CA 96080

Dear Vickie:

I am writing in support of the CALFED Water Use Efficiency grant application for the fiscal years 2006-08 that
you are submitting on behalf of the Tehama County Resource Conservation District and on behalf of agricultural
water users in Tehama County and neighboring counties.

This proposal outlines a locally managed Mobile Irrigation Lab (MIL) program that will provide much needed
technical support to local water users and assist them with achieving efficient on-farm water management. In
your proposal, you have outlined established methodologies that are feasible to complete and have a proven
history of working. This project will help the agricultural community manage their limited and costly water and
energy resources and sustain viable farm production and revenues. The project also aligns well with local and
regional efforts to implement a comprehensive plan to manage California’s limited water resources and to
manage conflicts between competitive interests. The project is also consistent with the objectives of the Tehama
County Flood Control and Water Conservation District and of local water districts.

I also believe that funding of this project can bolster the ability of TCRCD and the University of California
Cooperative Extension to work jointly. There is a natural link between the mission of our two agencies. UCCE
historically has provided locally developed and adaptive irrigation research on pertinent irrigation problems and
issues. Continuation of the MIL provides a mechanism to enhance transfer of science-based knowledge to water
users, a process that is most effectively done through one-on-one consultation and routine education.

I support your efforts to compete for these grant funds and I am willing to commit in-kind, professional
resources to help make this project a success. Bolstering the presence of technical support and education for
agricultural water users on critical farm level water management issues is in the best interests of rural counties in
the northern Sacramento Valley. Progress with on-farm water management will be greatly advanced, if this
project is funded.

Sincerely,

(o Fllore

Allan Fulton
UC Irrigation and Water Resources Advisor
Tehama, Glenn, Shasta, and Colusa Counties

University of California and United States Department of Agriculture Cooperating - Tehama County
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February 28, 2004

NRCS
2 Sutter St., Suite D
Red Bluff, CA 96080

Attention: Scott Spinner

We wanted you to know what an excellent job you did when you came out and checked our irrigation
system last summer. The report you completed for us was outstanding and so valuable in the continued
operation of our irrigation. Your report was so complete as to even include all the flow rates and the

average application rates for the system. The flow characteristic chart was very beneficial.

This report also included the soil information and an aerial view to scale. The explanation for the soil was
also included, so we could plan on future irrigation systems when needed.

Scott and Lisa Miller also provided us with the Cal Poly ITCR Data and Results, which is very beneficial in
deciding to correct and problems we encounter.

The completed report was so detailed and so thorough, it was outstanding and we were so pleased with
their efforts. They spent a lot of time at the ranch to obtain the information necessary in order to prepare
the report and it was great.

Thank you also Scott for recommending we get a pump test. We had purchased a used unit and did not
know if the pump was working correctly.

We had Durham pump do the test, which came out working correct

Thank you Scott for the great report (even including colored picture) and the time and effort you and Lisa
put into preparing the report.

Thank You

Loretta Taylor

cc: Lisa Miller



Sale Family Orchards

425 Brearcliffe Drive
Red Bluff, CA 96080-4332
ryanrsale@sbcglobal.net
10 January 2005
Ernest White
President of the Board

Tehama County Resource Conservation District
2 Sutter Street, Suite D
Red Bluff, CA 96080

Emest,

I am writing in support of the grant application for the Irrigation Mobile lab operated by
your agency. Two years ago the staff come to my ranch and evaluated my drip irrigation
system in the prunes. I thought I really new what was going on with my system and was
surprised to find that there were several areas of concern. Itook some immediate
corrective action and during the off-season made some main line and sub-main
corrections that improved the overall efficiency of water application on my ranch.

This past irrigation season I was able to irrigate less frequently and still keep the trees in
good health. In a bad prune year I had a near record crop and I credit the system changes
for a good part of that crop. I look foreword to working with your staff on water use
monitoring and irrigation scheduling.

I have been farming since 1978 and thought I had a good grasp of the inputs needed to
grow a quality crop. Sometimes an outside evaluation of farming inputs gives us a
blinding flash of the obvious that we had ignored. According to other growers this
service is really paying off for those of us who use pressurized low volume irrigation. As
I change more fields to this method of irrigation I will certainly be using your services.

Thank You,

il

Ryan R. Sale
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