APPENDIX H:

Infrastructure Plan

APPENDIX H

Infrastructure Plan
Introduction
Purpose and Scope
This appendix presents he Infrastructure Plan for Oakdale Irrigation District (OID) Water
Resources Plan (WRP). The Infrastructure Plan recommends a range of supply and
conveyance system improvements needed to support the WRP Goals, estimates the planninglevel capital costs for these projects, and integrates these projects into a long-term plan for
phasing and implementation. The specific needs for the projects include restoring OID’s
supply and conveyance system to a reasonable level of long-term reliability, supporting
improved service to meet the district’s changing customer needs, and facilitating regional
water management initiatives that OID may undertake in support of the WRP Goals.
The development of the Infrastructure Plan used the findings and recommendations from
several other components of the WRP, including the infrastructure assessment, the land use
forecast, the water balance model, on-farm system surveys and public outreach, and the
development and evaluation of alternatives. For the Best Apparent Alternative, the
Financial Model was used to develop an implementation plan with prioritized scheduling of
the Infrastructure Plan projects over the WRP’s 25-year planning horizon.

Infrastructure Project Categories
The various projects developed under the Infrastructure Plan were grouped into specific
functional categories, depending on the operational link or basic purpose each serves for the
OID system. These categories included the Main Canals and Tunnels, flow-control and
measurement structures, regulating reservoirs, pipelines, open-ditch laterals, customer
turnouts, drainwater reclamation and surface water outflow management, groundwater
wells, and supervisory control and data acquisition (SCADA). For each functional category,
a range of projects was developed based on standard features and operating assumptions.
Capital costs for each project were developed using uniform unit costs and contingency
factors. Figure H-1 depicts the existing OID infrastructure.
The Main Canals and Tunnels category includes specific major rehabilitation projects
developed separately from the WRP effort under OID’s Main Canals and Tunnels
Improvements Program. The recommended projects, scheduling, and costs developed
under that program were incorporated into the WRP to present a comprehensive
Infrastructure Plan that includes all of OID’s primary infrastructure needs.

Customer Service and Operations Strategy Factors
The development of the Infrastructure Plan also considered two closely related issues, OID’s
customer service goals and the need for improved systemwide operations coordination. It
was recognized that significant improvements in customer service will be required to meet
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the changing needs of OID’s customers. The Infrastructure Plan projects were developed
and evaluated with this goal in mind. To both meet the customer service goals and to ensure
the recommended projects function effectively as a whole to improve operations and
maintenance (O&M) efficiency, the projects were also evaluated in terms of how each
supports improved overall systemwide operations.

Technical Appendix Organization
This technical appendix is organized by the following topics:
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Introduction
Recommended Infrastructure Plan Summary
Development of Infrastructure Recommendations
Customer-Based Service Standards
Flow-Control and Measurement Projects
Service Turnouts
Drainwater Reclamation and Outflow Management
Regulating Reservoirs
Groundwater Wells
Pipelines and Earthen Laterals Rehabilitation
Main Canals and Tunnels Improvements Program Projects
SCADA
Integrated Operations Strategy for System Improvements
Annexation Infrastructure Requirements
Infrastructure Plan Capital Costs
Implementation Schedule for Recommended Alternative
Attachment 1: Unit Costs
Attachment 2: CIP Cost Schedule
Attachment 3: Conceptual Facility Guidelines

Recommended Infrastructure Plan Summary
Overview
This section presents a summary of the Infrastructure Plan recommendations for the Best
Apparent Alternative. The recommended Service Standards are presented, followed by a
summary of the key elements of the coordinated operations strategy. These two policy and
operations factors are the link between the recommended projects and how the projects
support improved OID customer service and increased reliability and efficiency of water
supply and distribution operations. The Infrastructure Plan projects are summarized by
their functional categories, including costs and implementation schedule, followed by the
Main Canals and Tunnels Improvements Program projects, costs, and implementation
schedule.
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Customer-Based Service Standards
One of the five goals of the WRP is to improve the current infrastructure system to meet
changing customer needs. Service standards, as formalized in OID’s standard policies and
practices, are the basic “statement” as to how OID intends to meet those customer needs.
The service standards are a key to retaining and attracting OID’s future customer base. A
primary goal of the Infrastructure Plan is to implement projects that support these customer
service standards. Service standards typically include consideration of factors such as
customer requirements, delivery frequency, duration of flows, flow rates, scheduling
flexibility, and turnout features.
A review of OID’s existing customer service policies and practices, which are based on a
combination of fixed-rotation scheduling for most customers and limited arranged delivery,
indicated the following conditions:
x
x
x
x
x

Inconsistent application of the standards
Difficulty with serving the large numbers of small parcels
Varying capacity between the Divisions to meet the minimum rotation times
Lack of training for irrigators and Distribution System Operators (DSOs)
Inconsistent turnout sizing and flow rates relative to parcel size

Discussions with growers also indicated that a significant portion of new growers in the
OID service area may be electing to use private groundwater wells because of concerns with
the existing service standards’ ability to meet their needs. This review led to consideration
of a range of potential revisions to OID’s service standards in order to improve customer
service and support the goals of the WRP.
This Infrastructure Plan recommends modifying OID’s customer service standards to adopt a
customer-based standard. Elements of this revised standard include the following measures:
x

Expanding arranged delivery as supported by system capacity

x

Establishing a range of three to four customer categories based on customer needs (as
determined by crop type, acreage, irrigation method, and customer preferences)

x

Developing reasonable standards for common elements, such as flow rates, based on
parcel size, turnout features, and scheduling requirements for arranged delivery

The detailed changes to the service standards will be developed during the initial
implementation phase of the WRP as part of an update to OID’s standard policies and practices.

Integrated Operations Strategy
The findings of the Infrastructure Assessment showed several aspects of current operating
practices and infrastructure conditions that are reducing the overall effectiveness of daily water
distribution operations and customer service. These include lack of standardized operating
practices for key facilities such as regulating reservoirs and main head gates, lack of accurate
flow measurement and stable flow controls at primary distribution structures, inconsistent use
of wells and reclamation pumps for local supplemental supply, facilities such as wells and
reclamation pumps that may no longer be effective under changed land use conditions, remote
manually operated head gates, and excessive flow-change travel times to major laterals.
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The goal of an integrated operations strategy is to make sure that OID’s investment in the
Infrastructure Plan addresses these specific problems and maximizes the improvements to
both customer service and operations efficiency. The strategy is based on a functional
“outline” of the primary OID supply and distribution facilities, and how they are used to
meet the customer service and operations goals. Implementing the strategy with the
Infrastructure Plan requires development of individual projects as components of the larger
system, while still operating to support the specific operating objectives. The effectiveness of
the operations strategy also requires that the operations staff understand and support the
operations strategy and be provided with the training and tools to implement it.
The Infrastructure Plan was developed based on the following primary features for OID’s
operations strategy:
x

Standard operating procedures (SOPs): OID should develop and implement SOPs that
address operations under varying supply and demand conditions. These SOPs should
address each major Division and the primary upstream facilities such as reservoirs. Chains
of communication and “ownership” of key flow-control structures should be clarified.

x

Canal structure functions for flow control versus water level control: Each main
flow-control structure should be designed and operated with each branch specifically
used for either flow control or water-level control. This provides consistency of
operations between DSOs and for coordination with upstream and downstream control
structures; effective use of the gates, weirs, or other features for their intended purpose;
and predictable flow routing as described below.

x

Accurate and timely LSA/Division-level flow control: Flow-control structures with
capacities at or greater than 40 cubic feet per second (cfs) should have standard accuracies of
less than 5 percent error where feasible, to provide the DSOs with reliable operations data.
Main head gates and very remote gates that require excessive travel time to access should
have remote flow monitoring and control via SCADA links to allow timely flow changes
and to maximize the DSO’s ability to focus on local facilities and customer turnouts.

x

Excess flow routing: Standard routing for excess upstream flows should be established,
sending this water to the most efficient recapture and storage location whenever possible.
This eliminates guess-work as to where excess flows are routed and maximizes the
opportunity to store and use the water in reclamation facilities or regulating reservoirs.

x

Standard use of local supplemental sources: Each operational group of LSAs should
have a locally consistent prioritization for the use of reclamation sources and wells that
supply the area. This maximizes the local source benefits for peak demand flexibility
and conveyance system efficiency.

Recommended Infrastructure Plan Projects, Costs, and Implementation Schedule
The recommended Infrastructure Plan for the Best Apparent Alternative is composed of the
improvements summarized in Table H-1. Planning-level cost estimates were developed for
each Programmatic Alternative to provide data for the evaluation process described in the
Development and Evaluation of Alternatives Technical Memorandum. The Infrastructure
Plan costs for the Apparent Best Alternative, summarized by functional category, are shown
in Table H-2.
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TABLE H-1

Infrastructure Plan Projects Summary for Recommended Alternative
OID WRP Technical Appendixes
Functional Category
Pipeline Replacement

Earthen Lateral Rehabilitation

Flow Control and Measurement

Irrigation Service Turnouts
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Purpose / Benefits
Replace the aging CIP concrete pipe and other
substandard reaches to improve conveyance
capacity and reliability.

Projects
x

Long-term program to replace between 1 to 3 miles/yr of critical pipe.
Three phase approach:



First phase: critical pipelines in worst condition, impacting
customer service.



Second phase: accelerated systemwide replacement to reach
uniform conditions of reliability.



Third phase: long-term regular maintenance program with average
replacement schedule of 50 to 75 years.

Repair degraded areas of the 200 miles of open
ditch laterals. Reestablish standard channel
conditions to improve canal hydraulics and reestablish access for O&M.

x

10 miles of critical reaches reshaped in Phase I

x

Rehabilitation of 100 miles in total over the next 25 years

x

Long-term target of 40 year average between canal reshaping

Replace and upgrade major flow-control and
measurement structures to improve operations
efficiency, customer service, and address
degraded structures.

x

North Side: Structure replacement and upgrade of flow control systems
at 10 major flow-control and measurement sites

x

South Side: Structure replacement and upgrade of flow control systems
at 11 major flow-control and measurement sites

x

Typical improvements provide stable water levels, improved flow
measurement accuracy, and remote flow control at major structures

x

Initial focus on 150 to 200 largest customers, serving 60% of OID lands

x

40+ turnouts per year long-term target

x

About 1/3 of all 2,800 total turnouts replaced over next 25 years

Standardized turnouts and regular replacement
schedule.
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TABLE H-1

Infrastructure Plan Projects Summary for Recommended Alternative
OID WRP Technical Appendixes
Functional Category

Purpose / Benefits

Drainwater Reclamation and Outflow
Management

Improved management of drainwater for
beneficial use by OID through improved peak
supply capability, supply reliability and efficiency.
Improved control of flow-rate and timing for
surface water outflow from OID service area to
neighboring areas, for regional benefits.

Regulating Reservoirs

Groundwater Wells

SCADA System

H-8

To provide in-system storage for improved daily
management of mismatches between supply and
demands.

Replace aging wells near end of their service life,
provide improved peaking supply and drought
backup reliability, relocate for more equitable
benefits to OID service area.

Improved operations monitoring and response
time, greater operations flexibility and more rapid
response to customer flow requirements.

Projects
x

11 new reclamation and outflow projects, 5 reclamation and 6 outflow
management projects

x

Typical features: storage reservoirs, pumps, pipelines to laterals

x

4 projects on North Side

x

7 projects on South Side

x

New 230 acre-foot reservoir at the Burnett-Cometa head gates for
managing Burnett and Tulloch systems

x

Woodward Reservoir intertie reestablishment and improvement.

x

Van Lier Reservoir operations improvements will increase operations
benefits of this reservoir

x

Phased replacement of 25 deep wells over 15 years

x

New locations for some replacement wells to enhance service to major
South Side laterals

x

Cooperative private well operations program for improved delivery
flexibility and drought contingency planning—long-term target of 25 to
30 wells in program

x

20 to 40 SCADA stations to be developed and integrated with various
projects, including reservoirs, key flow-control structures, reclamation
sites, etc.

x

Expanded central SCADA operations station at OID office
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TABLE H-2

Infrastructure Plan Costs for Best Apparent Alternative
OID WRP Technical Appendixes
Functional Category
Canal and Lateral Rehabilitation
Flow-Control and Measurement Structures
Groundwater Wells
Miscellaneous (district mapping, aquatic pesticides program, etc.)
Pipeline Replacement

Cost
$34,418,000
3,856,000
14,032,000
2,386,000
45,366,000

North Side Regulating Reservoir and Woodward Reservoir Intertie

6,264,000

Irrigation Service Turnout Replacement

4,680,000

Outflow Management Projects
Reclamation Projects
Subtotal for Existing System Improvements

10,947,000
5,813,000
$124,190,000

One potential implementation schedule for the recommended projects is shown in Figure H-2.
Actual implementation will be dependent on the ultimate financing strategy with annual
capital expenditures limited by available revenue. The implementation schedule was
developed based on consideration of these factors:
x
x
x
x
x
x
x
x

Facility condition and consequences of failure
Benefits to OID customer service
Grouping of projects with direct operational links and/or geographic proximity
Lead time for likely permitting and environmental documentation requirements
Phasing of long-term replacement/Rehabilitation programs
Required pre-construction activity
Available construction windows
Third-party agreements

FIGURE H-2

CIP Draft Implementation Schedule, Alternative 3
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Main Canals and Tunnels Improvements Program
The district initiated a Main Canals and Tunnels Improvements Program before initiating
development of the WRP. This ongoing program’s implementation will be in parallel with
the recommended Infrastructure Plan. The program is focused on critical repairs to the
upper portions of the distribution system including the Joint Main Canal, which OID and
South San Joaquin Irrigation District (SSJID) share, the North Main Canal, and the South
Main Canal. Projects have been identified, and some have been completed, to rehabilitate
critical sections of the main canal and tunnels.
Table H-3 summarizes the improvements under this program and the associated project
costs. Figure H-3 shows the implementation schedule for this program. As is the case for
Figure H-2, actual implementation will be dependent on the ultimate financing strategy
with annual capital expenditures limited by available revenue. Information about these
projects, including the capital costs and schedule for implementation, were provided by
OID. Previously completed projects are not included in this cost and schedule summary.
TABLE H-3

Main Canals and Tunnels Improvements Program Project Costs
OID WRP Technical Appendixes
Project Name and Descriptiona

Total Capital Cost

b

Joint Main and Tunnel Rehabilitation
Joint Main and Tunnel Rehabilitation—Copper Tunnel
Joint Main and Tunnel Rehabilitation—Ram Tunnel
Joint Main and Tunnel Rehabilitation—Long Tunnel
Cape Horn Hazardous Assessment
Cape Horn Tunnel Rehabilitation Construction—first phase
Cape Horn Tunnel Rehabilitation Construction—final phase
South Main—Goodwin Dam to 2-Mile Bar Rehabilitation Study
South Main Rehabilitation—Goodwin Dam to 2-Mile Bar Rehabilitation I
South Main Rehabilitation—Goodwin Dam to 2-Mile Bar Rehabilitation II
c
2-Mile Bar Slide Zone—bypass route for new tunnel, Design, CEQA
2-Mile Bar Slide Zone—New Tunnel Construction, Year 1
2-Mile Bar Slide Zone—New Tunnel Construction, Year 2
2-Mile Bar Slide Zone—New Tunnel Construction, Year 3
Tunnel 8 Rehabilitation—Design and Construction
Canal Rehabilitation from Tunnel 7 to Tunnel 9
Tunnel 9 Rehabilitation Phase 2
Willms Siphon Evaluation Study
Willms Siphon Rehabilitation Construction
Canal Rehabilitation from Tunnel 9 to Cashman Dam

$101,000
224,000
280,000
280,000
100,000
3,400,000
4,000,000
100,000
2,000,000
1,750,000
1,500,000
8,300,000
7,000,000
3,500,000
1,300,000
3,500,000
4,400,000
125,000
1,125,000
1,568,000

Total Cost

$44,553,000

Notes:
a

Project information from OID.

b

For Joint Main projects, cost shown is OID’s share (28%) of the total, based on cost-share with SSJID.

c

CEQA = California Environmental Quality Act.

d

Cost for evaluation and retrofit of Willms Flume is not included is unknown at this time.

H-10

W092005005/323059/053420013 (APPENDIX H.DOC)

PROJECT DESCRIPTION

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

Joint Main & Tunnel Rehabilitation
- Engineering Design
- Copper Tunnel Construction
- Ram Tunnel Construction
- Long Tunnel Construction
Cape Horn Tunnel Rehabilitation
- Hazardous Assessment
- Construction - First Phase
- Construction - Final Phase
South Main Canal Rehabilitation
- Goodwin Dam to 2-Mile Bar Rehab - Study
- Goodwin Dam to 2-Mile Bar Rehab - Construction
2-Mile Bar Slide Zone
- New Tunnel Bypass Route - Design/CEQA
- New Tunnel Construction
Tunnel 8 Rehabilitation- Design & Construction
Canal Rehabilitation from Tunnel 7 to Tunnel 9
Tunnel 9 Rehabilitation Phase 2
Willms Siphon Rehabilitation
- Evaluation Study
- Construction
Canal Rehabilitation from Tunnel 9 to Cashman Dam
Overall task

FIGURE H-3

Subtask

Main Canal and Tunnels Program Implementation Schedule
OID WRP Technical Appendixes

W092005005SAC OID_figure_H3.ai 12-06-05 tdaus

APPENDIX H: INFRASTRUCTURE PLAN

Development of Infrastructure Recommendations
The remaining sections of this technical appendix present the detailed basis for the specific
infrastructure plan projects and related recommendations.

Service Standards
Background
As discussed in Infrastructure Assessment Technical Appendix C, OID’s current official and
practiced service standards were examined. Service standards are a critical component of
district operations and are the basic statement of the product that OID is striving to provide
its customers. Service standards are key to retaining long-term customers and to attracting
future growers to maintain OID’s customer base. This section describes three options for
future service standards and provides recommended changes that are supported by the
projects included in the Infrastructure Plan, and that support the WRP goals.

Service Standard Components
Service standards are composed of several factors. Current OID standards are outlined in the
Rules and Regulations Governing the Operations and Distribution of Irrigation Water within the Oakdale
Irrigation District Service Area. The rules and regulations are approved by the Board of Directors
and are also known as the “Gray Book.” The main components of consideration that service
standards should reflect are described below. Not all of these components are currently nor
specifically addressed in OID’s existing Gray Book:
x

Customer requirements: vary based on individual and local factors such as parcel size,
crop type, irrigation method, local soils and topography, and level of customer skill in
irrigation management.

x

Frequency (how often): frequency of delivery can be based on a fixed rotation, arranged
or scheduled delivery, or “on-demand” use at the customers discretion.

x

Duration (how long per cycle): can be fixed or flexible up to a set limit.

x

Rate of flow: may vary, depending on irrigation method and parcel size. Service
standards may specify a fixed flow rate or variable flows up to a set limit

x

Scheduling system: may be done directly with the DSO or through a centralized
operations dispatcher.

x

Turnout features: the size, flow control, and flow measurement methods can vary
between various turnout types.

x

Conveyance: gravity flow versus pressurized flow (closed-conduit).

x

Water quality: minimum standards may be addressed for salinity, turbidity (total
dissolved solids), and/or other constituents.

x

Seasonal duration: may include extended service for frost protection, early or late
season irrigations, rice straw decomposition.

W092005005/323059/053420013 (APPENDIX H.DOC)

H-13

APPENDIX H: INFRASTRUCTURE PLAN

Approach to Service Standard Development
Service standard options were developed by first examining current standards as described in
the Infrastructure Assessment Technical Appendix C. The findings from the land use analysis,
on-farm evaluations, and public outreach were used to evaluate OID’s existing customer base,
their typical irrigation practices, and future service needs. This highlighted the wide range of
customers, from large commercial orchards and dairy-related corn growers, to small
ranchette-type customers growing pasture for livestock. The evaluation also noted the range
of irrigation conditions based on crop types, parcel size, topography, customer skills, and
other factors. The results of the evaluation showed the need to consider changes to the
existing service standards in order to more effectively meet OID’s current and future
customer needs. Three options for service standards were evaluated, as outlined below.

Service Standards Options
Option 1: Continuation of Current Practices. As noted in the Gray Book, the goal is to provide
“fair and equitable treatment” to all customers under the current standards. A summary of
the current standards and observed problems with current standards was provided in the
Infrastructure Assessment Technical Appendix C. It is repeated here for reference:
x

The rotation cycle varies from 10 days to 14 days depending on OID management discretion.

x

For each rotation, there is a fixed rate of flow and duration by customer. The policy is
“use it or lose it.”

x

The start of the rotation requires 12 hours’ advance start notice to customers. The shutoff notification from customer to DSO is 4 hours.

x

OID customers are responsible for efficient and reasonable use. The Gray Book states,
“No user shall use or be entitled to greater amount of water than can be reasonably and
beneficially used without waste.”

x

Written requests are accepted and granted on a case-by-case basis for arranged delivery
of OID water (non-rotational). The Gray Book states that such arrangement is “not a
standard operation.”

x

Measurement of customer deliveries is required by DSOs. OID maintains and calibrates
measurement facilities.

Problems observed with current practices are summarized as:
x

Actual practices are commonly inconsistent with the Gray Book. Exceptions were
historically granted by past OID management or at individual DSO discretion.

x

Solving one customer’s “problem” by not observing standards often causes many other
water delivery problems for other customers.

x

Within OID, there is a varied capability of LSAs/Divisions to meet a 10-day rotation
because of capacity and supply limitations.

x

Unscheduled cuts for water are the biggest operational problem observed.

x

Unscheduled cuts can cause excess spills. DSO efforts to “park water” on other customer
lands ahead of normal schedule, if possible, are fairly common, causing operational
inefficiencies.

H-14
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x

Short-term changes in weather impact the rotation schedule when compared to on-farm
needs. Growers lack the training necessary to effectively estimate irrigation
requirements in the context of changing weather and other factors.

x

Farmers operating their own turnouts can create operational problems, although this
may be acceptable if arranged with DSOs.

x

Turnout sizing and flows vary widely on a per-acre basis, with little incentive for on-farm
distribution system features or practices to work within reasonable delivery standards.

x

No formal operational strategy exists to use wells and drainage reclamation pumps for
specific customer service targets.

x

Conflicting operational targets are evident within OID, such as minimizing drain spills
versus regulating reservoir practices, or minimizing the use of groundwater deep wells
even though they may provide an optimal peaking supply.

x

Conflicting operating practices were observed among DSOs. Differences were observed
within the same Division, among Divisions, and between day and night shifts.

Option 2: Minor Revisions to Standards. Option 2 would include minor revisions to the
existing service standards, recognizing that current practices have evolved to fit many
existing customer practices. This option requires minimal changes to DSO operating practice
and policies, and may require fewer long-term infrastructure improvements. This option’s
revisions to current standards are the following:
x

The district would continue a mix of fixed rotation (mostly for pasture and small
parcels) and scheduled delivery for large orchards and for corn growers.

x

The Gray Book standards would be updated and enforced to consistently support
practices and application of the standards from the Board down to individual DSOs.

x

This service standard option would align with an infrastructure plan that focuses on
supporting continued practices.

x

New customers or existing customers who change land use (e.g., pasture to trees) would
be handled on a case-by-case basis. Rotation delivery would remain the “norm,” and
scheduled delivery service would be provided only where capacity is available.

Potential problems with Option 2 are summarized as:
x

Implementing Option 2 may cause a loss of existing or new orchard customers who
require more flexible and reliable service.

x

This option may foster continued low to average on-farm efficiency, which increases OID’s
water supply requirements for a given service acreage and reduces overall supply reliability.

x

This option provides minimal support for the WRP goals.

Option 3: Customer Category-Based Standards and Expanded Arranged Delivery. Option 3
would include a range of service standards organized by customer categories. This option
allows a higher level of customer service, and allows varying customer needs to determine the
appropriate standards. By responding to varied customer needs, the long-term customer base
would be maintained, including new orchards that require a higher level of surface water
service. Option 3 is a flexible approach that will adjust to local factors (land use, crop type,
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irrigation methods, customer skills, and preferences) as they change over the next 25 years.
The basic components of Option 3 include service standards organized by crop type, acreage,
irrigation method, and customer preferences. Reasonable limits would be set on each
component of service and the OID would continue to ensure consistent service equity to all
growers. Arranged delivery would be an option for all growers, as system capacity allows.
The flexibility of Option 3 is illustrated with these examples. An orchard grower may
request water up to a maximum frequency of 7 days with 48-hours notice, and a maximum
flow rate based on parcel size with turnout features that support local pump operations. A
corn grower may remain on a fixed-head rotation or may request a change to arranged
delivery. A pasture grower may remain on fixed rotation or change to scheduled delivery if
an improved level of on-farm water management is desired.
Implementing Option 3 would require improved DSO training and operating practices to
meet the new customer service standards. Given increased arranged delivery, changes to
scheduling practices would be necessary to make deliveries according to the customer
needs. The increased service would require more infrastructure improvements and
potentially higher operating costs than Options 1 and 2. Option 3 is consistent with the
recommended Infrastructure Plan and is fully supportive of the WRP goals.

Recommended Service Standard Option
This Infrastructure Plan recommends that the district implement the Customer
Category-Based Service Standards. Development of Customer-Based Standards would
provide the most flexibility and best support for the WRP goals. This service standard is
supported by the infrastructure improvement recommendations in this Infrastructure Plan.
The detailed development of the customer categories and related standards (turnout sizing,
arranged delivery scheduling times, flow capacity per acre, etc.) should be developed in the
first year of the implementation phase of the WRP.

Flow-Control and Measurement Projects
The results of the infrastructure assessment highlighted many problems with the existing
distribution system’s flow control and measurement structures. These problems included
degraded concrete structures, inaccurate flow measurement conditions and/or methods,
unpredictable flow variations from changing water levels, manually controlled gates at
main flow splits, and many gates in remote locations. The recommended projects presented
in this section address these problems at the major flow control and measurement facilities.
The projects will provide improved flow-measurement accuracy, reliable flow controls,
reduced operations time, quicker responses to changing supply or demand conditions,
greater overall conveyance efficiency, and improved customer service.
The flow-control and measurement projects were developed based on the specific
deficiencies noted at each existing facility, field observations, and input from OID
operations and engineering staff. A “menu” of potential improvements was developed
based on the most common problems, and local operating conditions (such as flow rates,
topography, the adjoining lateral conditions, and the availability of a power supply).
Table H-4 lists the types of improvements considered for use at each site.

H-16
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There is a wide range of available flow-control gate types, flow measurement equipment
and methods, and related structures for irrigation systems. Typical factors considered in
selecting flow-control and measurement equipment and methods include costs (both
construction and operations), local hydraulic conditions (open channel or full pipe, flow rate
range, available head, etc.), site restrictions, power supply availability, measurement
accuracy requirements, water quality, operator skills, and required customer service levels.
The list in Table H-4 is not exhaustive, but it is a reasonable standard set of improvements
based on OID’s system assessment and this range of considerations.
Table H-5 lists the specific improvement projects recommended for the Infrastructure Plan.
Figure H-4 shows the location of each project. The highest-priority projects, needed to
address existing problems that have significant impacts on OID’s daily operations, are
included in the first several years of the recommended Implementation Schedule.
Figure H-5 shows the conceptual layout for the Brichetto-Claribel head gates replacement
project, which includes some of the typical features used in the other projects. This structure
controls the distribution of about 160 cfs at peak flows, between these two main laterals. It is
located at the end of the South Main Canal, about 1 mile below the Van Lier Reservoir
outlet. The reservoir releases flows that are remotely controlled via OID’s SCADA system.
The new head gates include a combination of motor-operated gates, ramp flumes for flow
measurement, a long-crested weir for pool-level control, and a SCADA link for remote flow
rate monitoring and control in coordination with Van Lier outlet flows.

Service Turnouts
Background
OID has over 2,800 irrigation customers, most with a single irrigation service turnout. The
customer’s irrigated acreage, crop type, irrigation method, and on-farm management practices
all influence the irrigation service requirements. By parcel size, the irrigation customers can be
broken down as follows: 40 percent (about 1,100) are smaller than 5 acres, 60 percent (about
1,700) are less than 10 acres, and only 4 percent (about 110) are larger than 40 acres. Most of the
existing turnouts are either simple “canal gates” (Waterman-type circular meter gates) or
constant-head orifice (CHO) double-gate structures (referred to as “pressure-box” structures).
Problems noted from the Infrastructure Assessment for the existing service turnouts include:
x

Inability to accurately measure flow rates because of improperly constructed turnouts
and/or lack of consistent operator training and practices

x

Widely varying flow rates and irrigation times relative to the customer’s acreage

x

Poor physical condition and/or improperly installed turnout appurtenances

x

On-farm conditions such as backwater or poor head-ditch conditions which impact the
turnout operation
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TABLE H-4

Optional Structures and Methods for Flow Control and Measurement
OID WRP Technical Appendixes
Structures

General Purpose

OID Applications

Water Level Control Structures
Long-Crested Weir

Automated Overflow Gate

ITRC Flap Gate

Flashboards

x

The hydraulic nature of the long crest maintains a relatively
constant upstream water level over a wide range of flows

x

The length of the crest is determined by day-to-day canal flow
rate variations, the magnitude of flow passing the site, and
desired degree of water level control

x

Automatic gate position adjustment to maintain a relatively
constant upstream water level over a wide range of flows, up to a
maximum of approximately 200 cfs

x

A reasonably accurate flow rate estimate can also be made with
this gate

x

Automatically adjusts gate opening to maintain a relatively
constant upstream water level over a wide range of flows, up to a
maximum of approximately 50 cfs

x

A significant drop in canal invert is required to satisfy the free-flow
requirement

x

Upstream water level control, but not as effective as the other
control structures

x

The boards can be physically difficult to move resulting in health
and safety concerns

x

Well suited for primary and secondary canals

x

Can be more expensive than comparable water level
control structures

x

Intended to connect with a SCADA system

x

This gate offers good performance for tertiary canal
laterals and can be designed, constructed, and installed
by OID personnel at a relatively inexpensive cost
compared to other structures

x

Considering the following: (i) mediocre water level
control, (ii) health and safety concerns, and (iii) that all
adjustments are manual, it is recommended that OID limit
the use of flashboard structures

x

Flashboards can be effectively used in combination with
other structures, where adjustments to the flashboards
occur infrequently

x

Use at lateral inlets and bifurcations in conjunction with a
separate flow measurement device

x

Motor-operated gates can be linked to a SCADA system
to provide remote control

Flow-Control Structures
Slide Gate (Undershot Gate)

H-18

x

Adjust gate position to set flow based on differential head,
opening area. Flow rate sensitive to changes in upstream water
level. Can use downstream measurement station, such as ramp
flume or weir to measure flow. Can be motor-operated.
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TABLE H-4

Optional Structures and Methods for Flow Control and Measurement
OID WRP Technical Appendixes
Structures
Constant Head Orifice

General Purpose
x

Similar to undershot gate. Use two gates in series, one to set
orifice size, second to set head.

x

Wide range of flow rates can be measured using the gate opening
and head differential.

OID Applications
x

Use at lateral inlets and bifurcations where both flow rate
control and flow measurement is desired with a single
structure

x

Standardization and proper operation is crucial for
successful implementation

Flow Measurement Structures
Replogle Flume (Ramp Flume)

Propeller Meter

Acoustic and Magnetic Meters
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x

Accurate open channel flow measurement (± 2%) with minimal
head loss for use on main, secondary, and tertiary canals.

x

OID canal slopes may be too steep in some locations for
proper implementation

x

Flume geometry has proved to be more cost-effective and easier
to construct compared to similar critical flow devices, such as a
Parshall Flume.

x

A water level sensor can be linked to a SCADA system
for remote monitoring

x

Accurate flow measurement (± 2%) for calibrated meters in fullflowing pipelines.

x

The propeller must be kept clear of debris for accurate
measurement

x

Both instantaneous and volumetric readings.

x

The size and weight in large pipelines (> 21” diameter or
so) is a concern for manual removal and cleaning

x

Accurate open channel or pipe flow measurements

x

Consider use in areas where accurate flow measurement
is crucial, but site conditions limit the use of other
structures

x

Devices can be linked to a SCADA system for remote
monitoring
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TABLE H-5

FCM Projects
OID WRP Technical Appendixes
No.

Facility Name

Improvements

OID Considerations and Service Impacts

North Side of Project
1

2
3

4

5

H-20

Little Johns
Creek/North
Main Canal

x

Retain existing structure

x

x

Replace existing slide gates with four new motor-operated slide
gates (3’ h x 7’ v)

Provides control and monitoring of flows diverted out of Little
Johns Creek

x

x

SCADA link with remote manual flow control

Minimizes labor time to access this remote site, key flow control
structure

x

Construct a ramp flume on NMC with remote flow rate
monitoring and 200 feet of canal lining upstream of the flume
and 100 feet downstream of the flume

Rodden Ramp
Flume/NMC

x

Modify existing ramp flume

x

Improve measurement accuracy

x

Allows remote flow control for Rodden outflows

Tulloch Pipeline
Inlet

x

Retain existing structure

x

Reduce O&M effort for remote lateral location

x

Install a 32-inch motor-operated slide gate

x

x

Install a SCADA link for monitoring and remote flow control

Existing long crested weir provides good upstream water level
control

x

Demolish existing structure

x

Stabilize canal water levels upstream of the structure

x

NMC: construct a long crested weir (80’ crest) with two 36-inch
manual undershot gates

x

Reduce O&M effort to reset gates with flow changes to NMC
downstream of Rodden Lake

x

No power or SCADA required

x

Demolish and replace existing structure

x

Improve flow measurement, especially at high flows

x

Construct dual 40-foot pipelines (18 inches and 30 inches
diameter) with manual sluice gates

x

x

Install propeller meters for flow measurement

Use single 18-inch pipe and gate at lower flows, but pipes and
gates at higher flows, to provide adequate velocity for propeller
meters

x

No power or SCADA required

Diliberto

Rodden High
Line
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TABLE H-5

FCM Projects
OID WRP Technical Appendixes
No.
6

Facility Name
Burnett/Cometa
head gates

Improvements

OID Considerations and Service Impacts

x

Demolish and replace both structures

x

Upstream flow rate set at Rodden outflow

x

Cometa: construct a 50-foot long-crested weir with two 36-inch
manual slide gates

x

Flow rate discrepancies handled by the Cometa Lateral

x

Consider change to flow control on the Cometa branch and
level control via LCW on the Burnett branch if new North Side
Regulating Reservoir is built primarily on the Burnett branch.

x

Burnett: install two 42-inch motor-operated underflow gates for
flow control

x

Burnett: construct approximately 200 feet of new canal lining
and a ramp flume

x

Burnett: Install a SCADA link for remote flow control

7

Stevenot

x

Construct sump and install a new 5-horsepower lift pump at
turnout

x

Eliminate the use of the Stevenot Drop to limit backwater
impacts at the Cometa/Burnett structure

8

Burnett/Tulloch

x

Demolish and replace structure

x

Stabilized pool levels

x

Tulloch: construct a headwall and install a 48-inch
motor-operated gate

x

Provide remote flow control to the Tulloch LSA

x

x

Construct approximately 500 feet of 48-inch-diameter pipeline
with energy dissipater at exit

Pipeline to eliminate safety hazard from existing open ditch with
steep banks and dangerous water conditions

x

Tulloch head-gate may also use automated overshot gate.

x

Install SCADA link for flow rate monitoring and remote control

x

Burnett: construct a 30-foot long-crested weir with two 24-inch
slide gates

Burnett to
26-Mile Road

x

Demolish and replace five structures

x

x

Construct a 30-foot long-crested weir at each site, each with
one 24-inch slide gate

Minimize the frequency that adjustments have to be made to
these five structures

Drop 8/
Fairbanks/
Hirschfeld

x

Retrofit existing structure

x

x

Fairbanks: install a new automated overshot gate for level
control and flow measurement only (not flow control)

Improve measurement and monitoring of flows to the Fairbanks
LSA

x

Lower Cometa Pipeline: Install 36-inch motor-operated slide
gate

Eliminate uncertainty caused by lag time in the upstream
Cometa Lateral reach

x

Use this flow measurement to verify inflows to Pony Ranch;
flow minus Fairbanks head-gate provides estimate of flow over
long crested weir on Hirschfeld branch

x

Use remote control of Lower Cometa to improve operations
efficiency and response time

9

10

x
x

Use SCADA system for remote flow-rate monitoring (Fairbanks)
and remote flow control (Lower Cometa)
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TABLE H-5

FCM Projects
OID WRP Technical Appendixes
No.

Facility Name

Improvements

OID Considerations and Service Impacts

South Side of District
11

12

13

14

H-22

Paulsell/
Cashman Creek
Dam

Clavey Drop

Adams #1

Robert Van Lier
Ramp Flume

x

Partial demolition and modification of structure

x

Reduce O&M by using remote control and monitoring

x

SMC: construct a 80-foot long-crested weir with two 42-inch
slide gates

x

Stabilize flow rates to the Paulsell LSA

x

x

Paulsell: install a 24-inch motor-operated slide gate for flow
control

Automated Paulsell gate may eliminate need for LCW on the
Main Canal branch, if new gate can compensate for varying
pool levels.

x

Paulsell: construct a ramp flume for flow measurement

x

Paulsell: install a SCADA link for flow monitoring and remote
control

x

Demolish and replace Clavey Drop structure, retain Clavey
Pipeline inlet structure

x

Maintain a stable water level in the SMC pool just upstream of
the structure

x

SMC: construct a 70-foot long-crested weir with two 42-inch
slide gates

x

Reduce O&M time to change the flow rate to the Clavey
Pipeline.

x

Clavey Pipeline: install a 42-inch motor-operated slide gate

x

Clavey Pipeline: use an Acoustic Doppler meter for flow
measurement

x

Clavey Pipeline: install SCADA for remote monitoring and
remote flow control

x

SMC: Construct a 70-foot long-crested weir with two 36-inch
slide gates

x

Water level control at the Adams #1 turnout is needed

x

Automated gate on Adams #1 may be option, instead of LCW,
for reducing impact of varying Main Canal flows on the
pipeline’s inlet flows

x

Modify existing ramp flume

x

Improve flow measurement accuracy for this key facility

x

Use existing stilling well and SCADA link
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TABLE H-5

FCM Projects
OID WRP Technical Appendixes
No.
15

16

17

18

Facility Name
Kearny Lateral

South Lateral

Riverbank
Lateral

Brichetto/Claribel

Improvements
x

Construct dual 40-foot pipelines (18 and 30 inches diameter)
with manual sluice gates

x

Install propeller meters for flow measurement

x

Create a submerged outlet condition to maintain full pipe flow at
low flows

x

No power or SCADA required

x

OID Considerations and Service Impacts
x

Improve flow control and flow measurement to Kearny Lateral

Retrofit new gate into existing head-gate if feasible

x

Provide remote flow control into this major lateral

x

Install two 36-inch motor-operated slide gates with remote
control

x

Link to Robert Van Lier and remote control will provide rapid
response to demand changes

x

Construct a ramp flume for flow measurement

x

x

Install SCADA for remote flow control and remote flow rate
monitoring, with a direct link back to Robert Van Lier outflow

Evaluate feasibility of downstream pool level control approach
for this reach of the Canal, including Riverbank and BrichettoClaribel gates.

x

Modify existing structure and retain existing canal lining

x

Same as South Lateral

x

Install 48-inch motor-operated slide gates

x

Install SCADA for remote control of slide gates

x

Construct a ramp flume for flow measurement

x

Demolish and replace structure

x

x

Claribel: construct a new 60-foot long-crested weir with two
24-inch slide gates

Same as South Lateral, except this bifurcation takes any
excess flows from Van Lier and routes excess flow to the
Claribel Lateral.

x

Brichetto: Install a new 36-inch motor-operated slide gate

x

x

Construct approximately 200 feet of canal lining in each lateral

x

Construct a ramp flume on each lateral

Claribel flows are normally set by difference in Van Lier outflow
and sum of South, Riverbank, and Brichetto. Short term
transients will occur when other gates are changed, but ramp
flume will allow measurement and accounting for this inflow to
Claribel LSA. Extra flow can be routed to specific reclamation
facility, such as new Palmer Drain-Claribel facility described
under reclamation projects.
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TABLE H-5

FCM Projects
OID WRP Technical Appendixes
No.
19

20

21

H-24

Facility Name
South/Palmer

Claribel/Stowell

Riverbank/Crane/
Hershey Drop

Improvements

OID Considerations and Service Impacts

x

Demolish and replace structure

x

Improve flow control and flow measurement accuracy

x

South: install a 36-inch motor-operated slide gate

x

Integrate with South Lateral head-gate operations

x

Palmer: construct a 30-foot long-crested weir with one 24-inch
slide gate

x

Construct approximately 200 feet of canal lining on each lateral

x

Construct a ramp flume on each lateral

x

Demo entire structure

x

Improve flow control and flow measurement accuracy

x

Claribel: Construct dual 40-foot pipelines (18 and 30 inches in
diameter) with manual sluice gates

x

Route excess flows into Stowell Lateral, which already has
uncontrolled drain inflows

x

Install propeller meters for flow measurement

x

x

Construct a reinforced-concrete overflow box at the pipe outlets
to maintain full pipe flow

The new pipeline on the Stowell Lateral will eliminate the safety
hazard of a deep ditch on the South Side of the road

x

Stowell: Construct and install an ITRC Flap Gate

x

Flow goes to a new concrete box and into 500 feet of new
54-inch pipe

x

Existing Stowell Drain will tie into the new pipeline

x

Demolish entire structure, including swirl-pool

x

Improve flow control and flow measurement accuracy

x

Crane Pipeline: Construct dual 30-foot pipelines (18 and 30
inches in diameter) with manual sluice gates

x

Route excess flows down the Riverbank Lateral towards Cavill
Drain

x

Install propeller meters for flow measurement

x

x

Create a submerged outlet condition at the pipe outlets to
maintain full pipe flow, which connects to the existing Crane
Pipeline

Eliminate the need to make frequent flashboard adjustments at
Hershey Drop

x

Riverbank: construct a 30-foot-long crested weir with one
24-inch slide gate

x

Hershey Drop: Replace flashboard bay with an ITRC Flap Gate
for upstream water level control
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A comprehensive service turnout improvement program will support the OID WRP goals
related to achieving a higher level of customer service and overall water use efficiency. The
specific features and standards for turnout improvements should be finalized in
coordination with the proposed changes to OID’s customer service standards, as discussed
under Service Standard Options. This should be completed within the first 1 to 2 years of
the WRP implementation. The recommended turnout replacement program will provide the
following benefits:
x
x
x

Standardized capacity based on customer parcel size and irrigation methods
Reasonably accurate flow rate and quantification by the DSOs
Standardized features that support ease of training and consistent practices among the
water operations staff

Example Standards
The following approach, assumed in the Infrastructure Plan for capital improvement
budgeting purposes, is based on three standard turnout designs, each for a specific
customer category. The three standard turnouts would be selected for customers based on
the service conditions and needs (acreage size, crop type, irrigation method, etc.).

Type 1 Turnout
This type of turnout is similar to the basic “meter-gate” setup currently in common use within
OID. A standard installation would include a concrete headwall, a round meter gate
(Waterman type or similar), and a short run of buried culvert pipe through the
right-of-way/easement area maintained by OID. Type 1 turnouts would be used for smaller
parcels (typically 10 acres or less), and may be applicable to about 60 percent of the total
customers. The turnout would be sized based on a standard delivery flow rate. That flow rate
would be based on a reasonable applied water depth and flow period for a typical
“ranchette.” For example, 4 inches of applied water delivered during a standard 8-hour
delivery period to a 5-acre parcel equates to a standard flow of about 2.6 cfs. The gate size,
percent open for design flow, submergence condition, rating tables, stilling well and staff
gage, culvert sizing, and other features would be standardized for this class of turnouts.
Construction of all replacement turnouts would be done to formal standards to ensure proper
operating conditions and consistent DSO practices for setting and recording delivered flows.

Type 2 Turnout
These turnouts are intended for medium to large customers, approximately 10 acres to
40 acres, or larger. The Type 2 turnout is based on the CHO (pressure box) type structure,
which is suitable for larger flow rates. With proper design and operation, these turnouts can
provide reasonably accurate and stable flow control. This turnout type is intended for
higher flows over longer delivery periods, such as large pasture and corn fields. The revised
turnout standard would include consistent sizing, features, and construction standards for
these turnouts. Example items include fixed, properly machined, sharp-crested orifice
plates, standard gate sizing and rating curves, stem position indicators, properly sized gate
basins, stilling wells and staff gages, and operations staff training on proper operations.
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Type 3 Turnout
Type 3 turnouts are intended for large growers, typically 40 acres or more, who require the
highest level of flow control and measurement accuracy, and/or may be using booster
pumps to drive on-farm sprinkler systems. The Type 3 turnout would include a concrete
headwall on the canal or lateral, with a trash rack and flow-control/isolation gate. A buried
connection to the growers’ headworks would include a propeller-type flow meter on the
downstream end. For pump users, a standard pump wet well located outside the
OID-maintained right-of-way would be included also.

Turnout Replacement Schedule
The challenge with the turnout replacement program is the large number of OID customers
and turnouts. With over 2,800 customers, even a modest target in terms of percentage of
turnouts per year, or average service life per turnout, requires a substantial effort to replace
the resulting quantity of turnouts each year. Figure H-6 shows the recommended
replacement program based on a target of replacing turnouts on average every 50 years. The
schedule shows an accelerated replacement period for several years to bring the system up
to uniform standards sooner. Even with these targets, only about one-third of the turnouts
are replaced in the first 25 years. A 50-year replacement target requires that approximately
40 turnouts per year be replaced.
Given the large number of turnouts, it is recommended that the replacement program focus
initially on those turnouts that influence the largest total quantity of water delivered, and
therefore, have the largest overall water management benefits. For example, under the
recommended schedule, within the first 10 years about 400 turnouts would be replaced.
Assuming the first 150 to 200 of these were the largest OID customers and were completed
in the first 5 to 6 years, improved turnouts would be in place for about 60 percent of the total
lands served, with improved management of an equivalent portion of the total annual water
deliveries.

Drainwater Reclamation and Outflow Management
Background
OID currently has 35 reclamation pumps, 7 drain pumps, and maintains about 90 miles of
drains. The reclamation pumps are used to divert surface water runoff from the local drains
back into nearby distribution laterals for reuse. The drain pumps are used for disposal of
drainwater from the downstream western edges of the OID service area. The existing
reclamation pumps are generally in good condition, and are heavily used during peak
demands to help supplement lateral supplies. However, the annual average reclamation
supply (12,500 acre-feet) is only about 5 percent of OID’s average Stanislaus River
diversions. Each reclamation pump is operated at the discretion of the DSOs. There is no
overall operations strategy for the reclamation facilities to coordinate their use with the
other primary supply and distribution facilities.
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Figure H-7 shows the estimated quantity and distribution of surface water outflow from
OID, as developed in the Water Balance Technical Appendix F. The existing conditions
water balance indicates that about 60,000 to 70,000 acre-feet of surface water runoff (about
70 percent field tailwater and 30 percent operational spills from OID laterals) leaves the OID
service area per season. The field tailwater component includes runoff from both
OID-served and privately irrigated lands within the OID service area, and up-slope
privately irrigated lands to the east. The outflow is distributed between six main areas: Dry
Creek, the Modesto Irrigation District (MID) Main Canal, the Stanislaus River, the SSJID
Main Canal, Lone Tree Creek, and a regional drain that feeds into Central San Joaquin
Water Conservation District’s (CSJWCD) service area. The seasonal distribution of the
surface water outflow roughly matches the overall irrigation demands, peaking in late July
through the end of August.
There are significant opportunities to increase the beneficial use of surface water runoff for
OID and the neighboring areas. The benefits of increased reuse and outflow management
include improved peak supply and overall seasonal supply reliability for OID, improved
overall system efficiency, and improved outflow management for planned beneficial reuse
by neighboring irrigation districts.

Project Development Approach
Overview
Two general categories of projects were considered—OID drainwater reclamation projects,
and surface water outflow management projects. The OID reclamation projects recapture
local drainwater for reuse within the OID service area. Outflow management projects are
intended to help regulate the drainwater outflows from the OID service area, providing
more predicable timing and quantity of supply into neighboring systems. Both types of
projects have potential water quality management benefits by providing detention times for
processes such as solids settling and breakdown of magnacide or similar agricultural
compounds.

Reclamation Projects
The reclamation projects focus on efficient locations to divert, store, and convey drainwater
into OID laterals where it can be beneficially used. The projects were developed as follows.
Existing reclamation facilities and operations were reviewed. Updated estimates of
drainwater outflow quantity, geographic distribution between the drainage basins, and
seasonal timing were developed. The available supply of surface water runoff in each
drainage basin was compared to the irrigation supply needs to determine potential reuse
and if a project was “supply limited” or “demand limited,” which determined the basis for
sizing of facilities. The proximity of existing and proposed reclamation facilities to
distribution laterals was evaluated to determine the extent of storage and conveyance
facilities needed to move the reclamation supply to the distribution laterals.
The reclamation projects have the following typical facilities and operational concept.
Figure H-8 shows a schematic of the proposed Lone Tree Creek Large Reservoir, which
illustrates one typical project. Surface water runoff is diverted from the local drain using a
combination of gravity-check structure and/or lift pump. The diverted drainwater is
conveyed via a low-pressure pipeline to a nearby reclamation reservoir for storage. A
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low-head pipeline and pump station move the stored drainwater from the reclamation pond
to a nearby distribution lateral. The facilities are sized to allow management of the peak
month’s average daily drain flows. The variable flow in the drains is diverted, as available,
into the reservoir, which is filled over a 12- to 24-hour period, depending on drain flows.
The stored water is then pumped into the nearby lateral at a steady predicable rate to meet
the local irrigation demands. The overall effect is to “smooth out” the varying flows in the
drains, and to allow predictable steady flows into the laterals for reuse.

Outflow Management Projects
The outflow management projects are similar in basic concept to the reclamation projects,
only on a larger scale. Water from one or more drains is conveyed via gravity or low-head
pumping into a storage reservoir. The reservoir is sized to manage approximately 2 days
worth of the peak month’s average flows. The variable flows in the drains are stored, and
then released to either a nearby irrigation system, such as the MID Main Canal, or into a
regional drain from which downstream users divert water for reuse. By scheduling steady,
predictable releases in coordination with the parties receiving the drainwater outflow, OID
and the downstream users can more effectively manage the regional drainwater for
beneficial uses. Figure H-9 shows the schematic for the proposed Cavill-Mootz Drain
Outflow Project.

Selection of Recommended Projects
An initial list of candidate projects was developed, with conceptual sizing and layout of
facilities such as drainwater storage reservoirs, pumps, and pipelines to return water to
nearby distribution laterals. The facilities were developed based on standard features and
assumptions as listed under Conceptual Facility Guidelines and Drawings. The candidate
projects were evaluated based on review with OID staff and consideration of the following
factors:
x

Potential total season and peak monthly volume of reclamation supply or outflow
management

x

Capital cost and per-acre-foot unit cost

x

Complexity of facility construction and operations strategy

x

Relative risk of future land use changes reducing the drainwater supply

x

Potential for secondary benefits by integrating the project with other system
improvements

A refined list of recommended projects was then developed and included in the WRP
capital improvement plan (CIP) costs and schedule. Table H-6 lists the 21 projects developed
for initial screening. Figure H-10 shows the locations of each candidate project. The
evaluation of the initial projects list resulted in the selection of eleven projects recommended
for carrying forward to the implementation phase of the WRP. Table H-7 summarizes the
results of the evaluation and the selected projects.
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TABLE H-6

Candidate Reclamation and Outflow Management Projects: Summary Descriptions by Basin
OID WRP Technical Appendixes

Land Area
(acres)

Volume
(ac-ft)

Diameter
(in.)

Length
(ft)

Peak Flow
(cfs)

Pump
Hp

Seasonal
Drainwater
Supply
(approx.)
ac-ft

4

15

20

200

7.3

15

2,530

6

24

24

2,400

12.1

35

2,530

3

11

18

6,750

5.5

25

1,790

10

49

36

3,900

24.6

60

5,400

3

11

18

9,750

5.7

40

1,980

Drainage Basin and Project
Project
No.

Name

Reservoir
Project
Purpose

Overview

Pipeline(s)

Lone Tree Creek Basin

N1

N2

N3

N4

Tulloch Lateral / Lone Tree Drain Reservoir

Sweet Lateral/ Lone Tree Creek Small
Reservoir

Lone Tree Creek/Escalon Bellota Road
Reservoir

Sweet Lateral/ Lone Tree Creek Large
Reservoir

OID Reuse

x

Divert excess drain inflow water from Lone Tree Creek at the junction of the Tulloch
Lateral and the spill to Lone Tree Drain. Can also use to store excess flows from
head of Tulloch Lateral, during unscheduled downstream cuts.

x

Supply stored water back into Tulloch Lateral via low-lift pump and pipe, or release
down Lone Tree Creek for diversion at downstream reclamation sites.

x

Implement this project in conjunction with projects N2 and N3.

x

Divert drainwater from Lone Tree Creek into storage reservoir, near vicinity of the
existing Lone Tree Reclamation Pump. Supply stored water to the head of Sweet
Lateral via pipeline and pump.

x

Facilities sized for peak Sweet Lateral demands. May also be used to supply
Hirschfeld Lateral at junction with Sweet Lateral.

x

Divert drainwater from Lone Tree Creek near the existing Harter Reclamation Pump
below Escalon Bellota Rd.

x

Supply stored water, via one pump station and two pipelines, to portions of both the
Sweet Lateral and the Campbell Pipeline. Facility sized for peak flows in the served
portions of the Sweet and Cambell LSAs.

x

Implement this project in conjunction with projects N1 and N2.

x

Divert drainwater from Lone Tree Creek in the vicinity of the existing Lone Tree
Reclamation Pump, similar to N2. Build larger reservoir and conveyance facilities to
manage all upstream drainage on Lone Tree Creek.

x

Supply stored water to the Hirschfeld Lateral, upstream of Clark Pipeline headgates, so supply can be used on Hirschfeld, Clark, and Sweet laterals.

x

Revise operating strategy to divert upstream excess lateral flows, during
unscheduled cuts to major laterals like Tulloch and Hirschfeld, to Lone Tree Creek
upstream of this project for routing to storage reservoir.

x

Implement this in place of N2 and N3, and possibly N1.

x

May also implement in two phases, building from initial N2 facilities in planned
expansion.

x

Divert drainwater and operational spills in Temple Spill, near OID boundary.

x

Supply stored water to lower reaches of the Clark Pipeline and Angel Lateral, via
low-head pipeline and pump station.

OID Reuse

OID Reuse

OID Reuse

Angel-Fairbanks/Lower Cometa Basin

N5

Temple Spill Reclamation Reservoir
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TABLE H-6

Candidate Reclamation and Outflow Management Projects: Summary Descriptions by Basin
OID WRP Technical Appendixes

Land Area
(acres)

Volume
(ac-ft)

Diameter
(in.)

Length
(ft)

Peak Flow
(cfs)

Pump
Hp

Seasonal
Drainwater
Supply
(approx.)
ac-ft

10

53

24

200

13.4

25

3,668

8

36

24

200

9.1

15

2,500

—

—

24

3,500

10.0

30

1,790

—

—

24

3,950

10.0

30

1,790

7

32

30

3,950

15.9

35

3,450

4

14

20

1,200

7.3

25

950

9

42

30, 24,
36

9,750

21.0

35,45

4,700

Drainage Basin and Project
Project
No.

N6

N7

Name

Temple Spill Outflow Management
Reservoir

Lower Cometa Outflow Management
Reservoir

Reservoir
Project
Purpose

Outflow
Management to
CSJWCD

Outflow
Management to
CSJWCD

Overview
x

Divert drainwater and operational spills at the downstream end of Temple Spill, near
OID boundary.

x

Store and release water in coordination with downstream drain-water diverters
within CSJWCD Service area.

x

May combine with elements of N5 in phased program to support OID reclamation
and outflow management.

x

Divert drainwater and operational spills at the downstream end of the Lower Cometa
Lateral.

x

Store and release in coordination with downstream drainwater diverters within the
CSJWCD Service Area.

x

Divert drainwater directly from the Union Drain at existing pond site.

x

Convey directly to the South Lateral via new pipeline and pump station.

x

Coordinate operations with existing Workman Pipeline deliveries.

x

Divert drainwater directly from the Union Drain, at existing Union Pump site.

x

Convey directly to South Lateral via new pipeline and pump station.

x

Divert water directly from the Union Drain, at existing Union Pump site.

x

Convey to new dual-use reservoir on South Lateral, via pipeline and pump station.

x

Divert drainwater when available, and store in reservoir for scheduled release to
South Lateral. Reservoir can also be used to store excess flows from upper South
Lateral during unscheduled cuts.

x

May implement in phased manner, building from S2 infrastructure.

x

Divert drainwater from the Laughlin Drain to reservoir, near Milnes Road.

x

Convey stored water via pump station and pipeline to the Dry Creek Lateral.

x

Collect water from the Laughlin Drain near existing Coulter Pond site. Modified
Coulter Pond may be feasible reservoir site.

x

Convey via pump station and pipeline, routed along Dusty Lane, west to MID Canal.

x

Intermediate pump station and storage reservoir on Palmer Drain divert water into
same pipeline.

Pipeline(s)

Union Drain Basin

S1

S2

S3

Workman Pump and Pipeline Expansion

Union Pump and Pipeline

South Lateral Reservoir / Union Pump and
Pipeline

OID Reuse

OID Reuse

OID Reuse

Laughlin Drain Basin

S4

S5

Laughlin Drain Reservoir

Coulter and Palmer Reservoir and Pipelines

W092005005/323059/053420013 (APPENDIX H.DOC)
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TABLE H-6

Candidate Reclamation and Outflow Management Projects: Summary Descriptions by Basin
OID WRP Technical Appendixes

Land Area
(acres)

Volume
(ac-ft)

Diameter
(in.)

Length
(ft)

Peak Flow
(cfs)

Pump
Hp

Seasonal
Drainwater
Supply
(approx.)
ac-ft

—

—

24

100

9.7

15

1,175

4

13

18

200

6.5

10

1,290

7

34

24

4,500

8.5

25

2,320

4

15

14

200

3.7

10

1,240

2

4

10

1,125

1.8

10

870

Drainage Basin and Project
Project
No.

Name

Reservoir
Project
Purpose

Overview

Pipeline(s)

Palmer Drain Basin

S6

S7

Upper Palmer Reclamation Pump

Expanded Palmer Reclamation Pump
Reservoir

x

Divert drainwater from the Palmer Drain at a location approximately 1,800 feet north
of Rice Rd.

x

Convey diverted water directly to the Claribel Lateral via pump station and pipeline.

x

Divert drainwater from the Palmer Drain at the existing Palmer Reclamation Pump
site. Modify existing pond to serve as storage reservoir.

x

Supply stored water to the Claribel Lateral via new pipeline and pump station.

x

Reservoir is close enough to Claribel Lateral to have two-way flow, and spill excess
lateral flows from the lateral to the reservoir during unscheduled cuts on lower
Claribel LSA.

x

Project relies on same drainwater supply as S6, so implement one or the other only.

x

Collect and store drain and operational spills along the southwest OID boundary
from approximately Dusty Lane to the Thompson Lateral end-spill. Includes Albers
Drain, Thompson Lateral, Albers No. 1 and No. 2 Laterals, and a number of direct
field drains.

x

Convey to storage reservoir near Albers No. 1 Lateral, via gravity pipeline to deep
sump at reservoir site.

x

Supply stored water via low-lift pump into the MID Main Canal in scheduled flows
coordinated with MID.

x

Regrade existing drains to central sump potentially to reduce length of pipelines.

x

Existing pond at Albers No. 1 end spill may be feasible to modify/expand for new
reservoir.

x

Collect and store drainwater at downstream end of the Kuhn Drain, in new reservoir.

x

Direct field runoff from approximately Rice Road to Milnes Road may be diverted to
this facility by regrading existing drain to central sump at new reservoir site, and
pumping into reservoir.

x

Supply stored water via low-lift pump into MID Main Canal in scheduled flows
coordinated with MID.

x

Uses same drain supply as S10; implement both to reduce capacity for S9.

x

Divert drainwater from upper portion of Kuhn Drain into new reservoir near
intersection of Kuhn Drain and Bentley Road.

x

Supply stored water to the Brichetto Lateral via new pump station and pipeline.

x

Location may be feasible for tie-in to lower Stowell Lateral and for diversion of
excess flows from either Brichetto or Stowell into drain reservoir during unscheduled
cuts on either lateral.

OID Reuse

OID Reuse

Albers Drain Basin

S8

Albers Drain Reservoir and Pipeline

Outflow
Management to
MID

Kuhn Drain Basin

S9

S10

Lower Kuhn Drain Reservoir

Upper Kuhn Drain Reservoir

W092005005/323059/052940004 (APPENDIX H.DOC)
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TABLE H-6

Candidate Reclamation and Outflow Management Projects: Summary Descriptions by Basin
OID WRP Technical Appendixes

Land Area
(acres)

Volume
(ac-ft)

Diameter
(in.)

Length
(ft)

Peak Flow
(cfs)

Pump
Hp

Seasonal
Drainwater
Supply
(approx.)
ac-ft

18

103

24

2,250

10.1

25

6,390

1

1

8

1,500

0.8

5

150

Drainage Basin and Project
Project
No.

Name

Reservoir
Project
Purpose

Overview

Pipeline(s)

Cavill and Mootz Basins

S11

S12

S13

S14

Cavill-Mootz Reservoir

Upper Mootz Drain Reservoir

Southwest Regional Pipeline and Reservoir

Regional Pump Back Reclamation

W092005005/323059/053420013 (APPENDIX H.DOC)

Outflow
Management to
MID

OID Reuse

Outflow
Management to
MID

OID Reuse

x

Divert drainwater and operational spills from lower areas of both basins, to new
central storage reservoir near the downstream end of the Cavill Drain. Project
manages all surface water outflow from approximately the Southwest Lateral spill to
Mootz Drain.

x

A new pipeline and pump station conveys drainwater from the Mootz Drain north
along McGee Rd, where additional supply is added at the McGee Reclamation
Pump, and then to the Cavill Drain, for gravity flow to the reservoir.

x

Reservoir supply conveyed into MID Main Canal via low-lift pump station in
scheduled releases coordinated with MID.

x

Divert drainwater from upper part of Mootz Drain into new reservoir near Bentley
Road.

x

Supply stored water to the Brichetto Lateral via new pump station and pipeline
routed parallel to Bentley Rd.

x

This project is alternative to the smaller individual outflow management projects
along OID’s southwest boundary, parallel to the MID Canal.

x

A series of sumps and low lift pumps divert surface water runoff into regional
pipeline, from approximately Dusty Lane to the Cavill Drain, to a central storage
reservoir. Stored water supplied to the MID Canal in scheduled releases,
coordinated with MID. The following components are required. Each collection sump
station includes a local pump station to divert the water into the regional pipeline.

x

Dusty Lane Collection Sump- Start of the SW regional drain pipeline. Sump located
between Albers Lateral and Albers #2 Lateral, roughly 2,200 ft west of Dusty Lane.

16

6,000

3.8

10

x

Albers Sump collects Albers drainwater and other local runoff between the
Thompson and Albers No. 1 Lateral. Located about midpoint between the two
laterals.

36

10,200

12.3

50

x

Kuhn Sump located where the Kuhn Lateral and Kuhn Drain terminate

36

5,700

16.0

45

x

Mootz Sump located where the Mootz Drain terminates, at the end of the Brichetto
Lateral

48

1,500

18.5

30

x

Cavill Sump located at the end of the Cavill drain

48

200

40.6

45

x

Storage Reservoir site is just north of Southwest Lateral, adjacent to the MID Canal.

48

200

40.0

50

x

This project develops large-scale pump-back system for capturing surface water
outflow from Cavill and Mootz drains, along southwestern OID boundary, and
conveying back to several main laterals for reuse. Drainwater diverted from the
Cavill and Mootz into a new reservoir located near the end of the Cavill Drain. Pump
station and pipeline convey the reclaimed water to a second regulating reservoir
near the intersection of Claribel Road and Albers Road. Pump station at the second

10,100

27

161

6,400
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Candidate Reclamation and Outflow Management Projects: Summary Descriptions by Basin
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Drainage Basin and Project
Project
No.

Name

W092005005/323059/052940004 (APPENDIX H.DOC)

Reservoir
Project
Purpose

Overview
reservoir conveys the stored water directly to the Brichetto, Claribel, Mootz and
Albers Laterals via connecting pipelines. The following facilities are included.
x

Drainwater storage reservoir near Cavill, Mootz Drains

x

Pump Station and Pipeline to upstream regulating reservoir

x

Upstream Regulating Reservoir and Pump Station

x

Pump Station to Laterals

x

Pipelines from Regulating Reservoir to Claribel, Mootz, Brichetto Laterals

Pipeline(s)

Land Area
(acres)

Volume
(ac-ft)

18

103

5

Diameter
(in.)

Length
(ft)

Peak Flow
(cfs)

Pump
Hp

30

19,500

26

150

26

Seasonal
Drainwater
Supply
(approx.)
ac-ft

60
60
12 to 27

8,600

5 to 18
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TABLE H-7

Summary Evaluation of Reclamation and Outflow Management Projects
OID WRP Technical Appendixes

Project
No.

Project Name (Pipeline)

Purpose

One-Time
Construction
Cost per Unit
Supply
($/acre-foot)

Risk of
Land Use
Change

Potential
for
Secondary
Operations
Benefits

Complexity of
Construction,
Operations

Recommended
for Further
Evaluation?

Comments

N1

Tulloch/ Lone Tree Drain Reservoir

OID Reuse

130

H

H

M

Yes

N2

Sweet Lateral/ Lone Tree Creek Reservoir

OID Reuse

280

M

L

M

No

Benefits provided by larger N4 project.

N3

Lone Tree Creek/ Escalon Bellota Rd Reservoir

OID Reuse

700

M

L

H

No

High cost for small local supply, congested area for construction.

N4

Sweet Lateral/ Lone Tree Creek Large Reservoir

OID Reuse

260

M

H

H

Yes

N5

Temple Spill Reservoir

OID Reuse

500

L

L

M

No

Smaller reuse element could be incorporated into N6.

N6

Reservoir to Capture and Transfer to CSJWCD

Outflow

240

L

L

M

Yes

Efficient location and facility sizing for outflow management. Local reuse element could be
added.

N7

Lower Cometa Outflow Reservoir

Outflow

250

L

L

M

Yes

Combine with N-6 for regional outflow management to CSJWCD.

S1

Workman Pump and Pipeline

OID Reuse

220

M

M

L

No

Consider improved connection to Erlanger Pipeline, to avoid capacity constraints on upper
Kearney Lateral.

S2

Union Pump and Pipeline

OID Reuse

250

L

M

L

No

May be integrated as first phase of S-3 project. Lack of storage reduces predictable daily flows
to South Lateral.

S3

South Lateral Res. / Union Pump and Pipeline

OID Reuse

300

L

H

M

Yes

Most efficient diversion site for maximum recapture. Significant operations benefits to South
Lateral for short-term cuts/calls, and local peaking supply.

S4

Laughlin Drain Reservoir

OID Reuse

440

L

M

M

Yes

Lower South Lateral peak supply may be duplicating benefits of S-3. May be more efficient to
allow Laughlin drainwater to be utilized by S-5.

S5

Coulter and Palmer Reservoir and Pipelines

Outflow

440

L

L

H

Yes

Efficient diversion from 2 to 3 drains, for significant outflow management volume.

S6

Upper Palmer Rec. Pump

OID Reuse

50

L

M

L

No

Efficient recapture site, but supply may be better used at S-7.

S7

Palmer Rec. Pump Reservoir

OID Reuse

230

L

H

M

Yes

Efficient recapture site, and secondary operational benefits to lower Claribel Lateral.

S8

Albers Drain Reservoir and Pipeline

Outflow

440

L

L

M

Yes

Manages almost one-half of outflow to MID Canal. Pipeline requirements (and cost) may be
reduced if modified open drains can be used to route flows to sump.

S9

Lower Kuhn Drain Reservoir

Outflow

250

M

L

M

Yes

Efficient outflow management site for flows to MID Canal.

S10

Upper Kuhn Drain Reservoir

OID Reuse

200

M

M

M

No

Efficient local recapture, but supply may be better used for outflow management project N-9.

S11

Cavill Pond Reservoir

Outflow

270

H

L

H

Yes

Efficient outflow management for major portion of flows to the MID Canal. Drainwater supply
may be reduced by urbanization in Cavil Drain Basin.

S12

Upper Mootz Drain Reservoir

OID Reuse

1,570

H

M

M

No

High unit cost largely a result of low estimated drainwater supply. Potentially, location is efficient
for serving two laterals, if drain supply were available.

S13

Southwest Regional Outflow Pipeline and Reservoir

Outflow

580

M

L

H

No

Outflow management benefits achieved more efficiently and with lower risk using combination of
smaller projects (S-5, S-8,S-9, S-11) implemented in phased program.

S14

Southwest Regional Pump-Back Reclamation

OID Reuse

880

H

H

H

No

Very high capital cost and operational complexity for nominal relative supply to the LSAs.
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Reclamation and Outflow Management Projects Implementation Factors
Each of the recommended projects will require site-specific evaluation to finalize the facility
location, capacity and sizing of components, and operations practices. The following
implementation factors will require detailed analysis prior to implementation:
x

Drain flow monitoring: Additional flow monitoring under OID’s ongoing Boundary
Outflow Monitoring Program is needed to confirm the quantity, timing, and geographic
distribution of flows. New monitoring locations further upstream within the major
drains are needed to refine the estimates of the portion of total drainage basin flows
coming from each area.

x

Site investigations: Project sites need refined evaluation for factors like land ownership,
topography, and power supply, which will influence facility layout and sizing.

x

Method of diversion from drains: The project concepts generally assume a low-head
check structure across the drain, and an adjacent pump station for diversion of the
drainwater. In some cases, gravity diversion may be feasible, depending on the local
topography and relative elevations of the reservoir site and the diversion point.

x

Method of outflow from reservoir: Similar to the drain diversions, pumped conveyance
may be required in most cases, but site-specific topography may support gravity flow.

x

Phased development: The larger projects could be implemented in phases, to minimize
risk of reduced project yield because of factors such as land use changes. For example, a
large reservoir may be developed by first acquiring the total acreage needed, but then
building only the first increment of storage, which would be designed to facilitate
expansion as actual operating conditions require. For the Implementation Schedule and
annual CIP costs, it was assumed that each project was implemented over a single year.

x

Existing reclamation pumps: Some new projects may use the same drainwater supply
or otherwise conflict with operations of existing reclamation pumps. In these cases, it
may feasible to continue operation of the existing pump under modified practices, or
necessary to abandon and remove the old pump.

x

Integration with other improvements: Future reclamation and outflow management
projects may have beneficial tie-ins with other projects. For example, an upstream canal
structure may be used to purposefully route excess lateral flows to a specific lateral or
drain, which can convey this flow to the reclamation reservoir for storage and later use.

x

Operational strategy: Both the reclamation and outflow management projects will
require refined operational strategies, such as the timing of the fill-drain cycles. The
operational practices assumed for the conceptual sizing were typically conservative in
that more dynamic short-term operations may allow reduced reservoir sizes.

x

Changes to downstream drainwater quantity and quality: Some projects may have the
potential to change the quantity, timing, and quality of the water in the drains
downstream of the OID service area, which, in turn, may impact parties using this
supply for irrigation or other purposes.

x

Use agreements: OID should secure agreements for the use of this water by downstream
agencies prior to initiating construction.
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Regulating Reservoirs
Background
OID’s existing regulating reservoirs were evaluated in Infrastructure Assessment Technical
Appendix C. The results of that evaluation are summarized here. OID has two existing
regulating reservoirs: Rodden Lake on the North Side and the Van Lier Reservoir on the
South Side. Rodden Lake is located at the downstream end of the Cape Horn Tunnel on the
North Main Canal. The reservoir was constructed in 1916. The estimated capacity is
380 acre-feet, but the useful storage is about 100 acre-feet because of limits on the reservoir’s
water level imposed by the California Division of Dam Safety. The water level limits are a
result of the age and condition of the Rodden Lake Dam. Rodden Lake’s location and long
travel time upstream of the North Side’s main laterals significantly reduces its potential
operating benefits. The Van Lier Reservoir is located on the South Main Canal and provides
about 270 acre-feet of operational storage. The reservoir was constructed in 2002. Its size and
location, near four main lateral head gates, which supply about 45 percent of the OID
service acreage, are adequate to provide significant operational benefits for OID.
Operations of both reservoirs are not based on SOPs. Changes in DSO staff result in changes
to daily operating practices. Normal short-term system fluctuations in supply and demand
resulting from customer demands, weather, magnacide applications, and other events are
not effectively managed by the reservoirs, given the lack of SOPs.
The following sections present an evaluation of the requirements for additional regulating
reservoirs within the OID distribution system. Information is then presented on the recommended
regulating reservoir projects for the Infrastructure Plan, based on the evaluation findings.

Evaluation and Development of New Regulating Reservoir Projects
The purpose of regulating reservoirs is to provide in-system storage for the short-term (1 to
2 days) management of variations in total system supply and demand. Two primary operating
benefits are provided. First, regulating reservoirs can supply water to meet increased demand
downstream in a timely manner, compensating for the longer travel time for supply from an
upstream source. This allows greater flexibility and shorter response time in meeting irrigation
customer’s demands. Second, the reservoir provides temporary storage of excess flows from
upstream during cuts in demand, absorbing main canal flows already released from the
upstream source prior to the demand cuts, and allowing this water to be released later to meet
downstream demands. This reduces operational spills, increasing the systemwide efficiency.
Three main evaluation criteria determine the ability of the regulating reservoirs to provide these
benefits. These are location, capacity, and operating practices. The location criteria determine
how long it takes for the regulating reservoir releases to reach the downstream demand areas,
such as main lateral head gates. The capacity criteria determine the storage needed to meet
short-term increases in downstream demand, and the storage needed to absorb upstream flows
when demands are reduced. Total capacity is a function of flow rate and travel time for the
associated upstream and downstream reaches. The operations criteria determine how the
system operators manage the reservoir to balance these changing conditions.
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Figure H-11 shows a simplified flow schematic of the OID system, from Goodwin Dam
down each Main Canal, including the major laterals and existing reservoir. This schematic
was used to summarize flow time and peak flow information for the system, to evaluate the
need for new regulating reservoirs. Table H-8 lists the criteria used in conjunction with the
flow schematic, to determine the need for additional OID regulating reservoirs.
TABLE H-8

Evaluation Criteria for Regulating Reservoirs
OID WRP Technical Appendixes
Evaluation
Criteria
Location

Proposed OID Criteria
Downstream flow time: Lateral head gates that supply 10 percent or more of OID’s service
area should be 4 hours travel time or less from a regulating reservoir. Allows flexible response
to short-term calls. Also limits the excess flows that must be routed through the lateral to a
predictable level. Changes can be made and system stabilized within one daily shift.
Upstream flow time: Upstream flow time is determined by the distance to the next upstream
reservoir, or to Goodwin Dam, where scheduled daily Main Canal flow changes are initiated.

Capacity

Short-term cuts: For short-term cuts in demand, storage is required to manage 25 percent of
the maximum downstream flows. The duration of flow is 6 hours, plus travel time to the nearest
upstream reservoir, or to Goodwin Dam. Helps manage large swings in demand, while limiting
scheduled Goodwin Dam flow changes.
Unscheduled calls: For short-term calls for irrigation water, storage is required to supply
25 percent of the maximum downstream flow for one day (24 hours). Call storage provides
short-term peak supply for maximizing arranged delivery and sustained high-demand periods,
forward scheduling time for changes to Main Canal inflows.

Operating
Practices

Dedicated reservoir operator: Operator focuses on Main Canal and regulating reservoirs
only. Does not operate minor lateral or customer turnouts. Also, controls automated
downstream main lateral gates, in coordination with local DSO.
Standard operating procedures: Written procedures are developed, and training provided to
Reservoir Operator, to ensure effective, consistent operations between staff changes.
Maximize use of available storage: Reservoirs are actively managed on a daily basis, using
the normal operating level range. “Flow-through” operating practice with a steady water level
target reduces operating benefits, except at low, steady demand periods.
Normal operating level (NOL) target: Reservoir operated to re-established NOL after daily
transients, in coordination with scheduled Goodwin Dam releases to Main Canals. NOL
selected to allow reservoir to fall or rise within normal range, based on cut and call criteria.

Recommended Regulating Reservoir Projects
Applying the criteria to the OID system, several recommendations were developed as part
of the overall OID Infrastructure Plan.

North Side
The analysis concluded that additional storage is required for the North Side. Given the
restricted storage in Rodden Lake, nearly all of the North Side service area cannot meet
either the location or capacity requirements. Most of the North Side, including all major
lateral head gates, is 9 to 12 hours from Goodwin Dam. Two projects are recommended (as
shown in Figure H-12). Both of these projects must be implemented for these projects to
meet the service criteria above.
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New North Side Regulating Reservoir at the Burnett-Cometa Head Gates. A new reservoir is
recommended in this vicinity to serve the majority of the North Side service area, located
downstream of this main flow control point. The reservoir should have capacity based on
cut criteria for the entire north system below the Burnett-Cometa split, and for call criteria
on the Tulloch-Burnett system only, which serves roughly the south half of the North Side.
The total volume should be approximately 230 acre-feet of usable storage. An
approximately 25-acre site is required, based on an approximate useful water level range of
12 feet. The reservoir embankment, outlet and inlet control structure, and other main
appurtenances would be similar to the Van Lier Reservoir. The inlet control structure would
include a long crested weir for inflows to the reservoir, and a motor-operated head gate for
the flow continuing down the Cometa Lateral. The outlet structure would include
motor-operated gates for flow control into the Burnett Lateral. Figure H-13 shows the
approximate reservoir site layout.

Operations Interties between OID’s Cometa Lateral and Woodward Reservoir. SSJID owns and
operates the Woodward Reservoir to regulate their supply from Goodwin Dam. The
reservoir has a 35,000 acre-foot capacity. An existing intertie from Woodward Reservoir to
the Cometa Lateral near Dorsey Road has been out of use for many years. An improved
intertie should be constructed at or near this same location, to meet the short-term call
criteria for the Fairbanks/Lower Cometa LSAs. The facility would include a large-diameter
buried pipeline, new motor-operated control gate, flow meter, and SCADA station for
remote monitoring and flow control.
An operating agreement should be developed with SSJID to manage daily operations.
Under the operating agreement, Woodward Reservoir would be used for short-term calls on
the Fairbanks-Cometa service areas (the north half of the North Side). This supply would be
made up in Woodward at a later date, via flows from the Joint Diversion Canal. A specified
volume of Woodward Reservoir supply for short-term use by OID through the intertie
would be included in the agreement. In addition to improving daily operations flexibility
for the Fairbanks/Lower Cometa area, the reservoir intertie could also be used to serve new
lands that may be added to the OID service area in this vicinity. The Eugene Valley area,
located north of the Lower Cometa Lateral’s downstream end, is one example. This area has
been considered for irrigation service by OID in the past, and it may be feasible to support
this service more effectively with the Woodward Reservoir intertie.
During the implementation of this project, the feasibility of using Woodward Reservoir for
storage of short-term cuts on the Cometa Lateral should be investigated. This may allow a
smaller North Side Regulating Reservoir capacity. This may be feasible by modifying the
operations intertie to include a check structure for gravity feed flow into Woodward Reservoir
or a low-head pump and small regulating pond to convey the water into Woodward. If
unscheduled cuts for the Cometa Lateral can be managed with the intertie, the storage capacity
required for the North Side Regulating Reservoir is reduced to 135 acre-feet of usable storage.

South Side
No new regulating reservoirs are recommended for the South Side of the OID system.
Evaluation of Van Lier Reservoir based on the criteria shows that the location is very useful
for managing the main South Side laterals, with less than 1 hour flow time to the main lateral
head gates. The capacity is only marginally below that suggested by the evaluation criteria.

H-52

W092005005/323059/053420013 (APPENDIX H.DOC)

Woodward
Reservoir
SSJID Main

2h
11 h

RR

5.5 h

WR

6.5 h

RR

3.5 h

NR

10 h

RR

6.5 h

NR

RR

WR

4.5 h

100 cfs

GD

6h

200 cfs

North Main

Fairbanks

3.5 h

RR

3h

New
Reservoir
South Main

7.5 h

WR

Goodwin
Dam

Rodden
Reservoir

1h

Fairbanks / Hirschfeld
Service Acres: 3980
Peak Flow: 80 cfs

2h

Proposed
Intertie
Cometa

150 cfs

Lower Cometa
Service Acres: 1920
Peak Flow: 39 cfs

RR

Burnett

7.5 h

RR

75 cfs

GD

2.5 h

4h

Moulton

6h

30 cfs

75 cfs

Paulsell
Service Acres: 1410
Peak Flow: 30 cfs

GD

Moulton / River Road
Service Acres: 2520
Peak Flow: 60 cfs

Tulloch

4.5 h

West Thaleim / Campbell
Service Acres: 3970
Peak Flow: 140 cfs

9h

S

RIV ER
S
U
A
L
T A N IS

Van Lier
Reservoir

2h

RVL

Mootz / Brichetto
Service Acres: 2190
Peak Flow: 70

2h

RVL

Stowell / Albers
Service Acres: 2470
Peak Flow: 55 cfs

3.5 h

1.5 h

80 cfs

1.5 h

70 cfs

0.5 h

RVL

RVL

0.5 h

RVL

Stowell

1h

60 cfs

Claribel

2h

Kearney
Service Acres: 2040
Peak Flow: 30 cfs

1h

Brichetto

90 cfs

30 cfs

Riverbank

RVL

South

Crane / Riverbank
Service Acres: 3720
Peak Flow: 80 cfs

0.5 h

90 cfs

3.5 h
Palmer
Service Acres: 3060
Peak Flow: 35

1.5 h

RVL

2h

60 cfs

RVL
Lower South/Dry Creek
Service Acres: 810
Peak Flow: 60
FIGURE H-11

Regulating Reservoir Evaluation Schematic
OID WRP Technical Appendixes
W092005005SAC OID_figure_H11.ai 10-12-05 dash

WOODWARD RESERVOIR

LOWER COMETA
LATERAL

FAIRBANKS
LATERAL

NEW INTERTIE

COMETA
LATERAL

RODDEN LAKE

NEW RESERVOIR
NORTH MAIN CANAL
TULLOCH
LATERAL

BURNETT
LATERAL

LEGEND
NORTH AND SOUTH MAIN CANALS
LATERAL
PIPELINE
OID SERVICE AREA
OID SPHERE OF INFLUENCE
0

1
Miles

SAC \\GLACIER\SACGIS\OAKDALE_ID\MXD\INFRA_ASS_TM\PROPOSED_REGULATING_RESERVOIR_PROJECTS.MXD 12/07/2005 14:28:53

City of
Oakdale

Figure H-12
Proposed Regulating
Reservoir Projects
OID WRP Technical Appendixes

OID WRP TECHNICAL APPENDIXES

APPENDIX H: INFRASTRUCTURE PLAN

Approximately 50 acre-feet of additional storage would be required to meet the evaluation
criteria, which are relatively conservative. This includes about 25 acre-feet each for cut
storage and call storage, or about 12 cfs (only about 4 percent of peak Van Lier outflows).
The intended operational objectives can be effectively met with improved operating
practices for Van Lier Reservoir, and by the operating benefits of other South Side
infrastructure improvements such planned routing of excess flows and expanded
reclamation.
It is recommended that the operating practices for Van Lier Reservoir be modified in
accordance with the general guidelines in Table H-8. A normal operating level of
approximately elevation 224 (6 to 7 feet of depth) should be used. This provides about
100 acre-feet of cut storage (equivalent to 50 cfs for 24 hours), and 140 acre-feet for call
storage (70 cfs for 24 hours).

Groundwater Wells
Background
OID currently operates 23 groundwater wells. Most of the wells were installed in the 1950s,
prior to the Tri-Dam project, to supplement surface water supplies. The older wells are at or
near the normal expected service life. About one-quarter of the wells are not used under
normal operations. The distribution of the wells throughout the OID service area is
relatively uneven, with wells clustered in some areas, and few or no wells in larger portions
of the service area. Most of the low-utilization wells are in areas where urbanization has
reduced the need for the well supply.
The wells have a potential seasonal capacity of about 27,300 acre-feet, with a peak combined
capacity of 102 cfs. Typical current use is primarily for local peaking supplies to nearby
laterals. There is no overall operations strategy for the wells, which are used at the
discretion of each DSO, other than to minimize well use for lower power costs. In recent
years, the average well supply has been about 5,900 acre-feet, or less than 2 percent of OID’s
overall supply.
The recommended well program presented here includes three elements: replacing existing
wells, constructing additional wells, and cooperative use of private irrigation wells. The
well program is intended to provide the following benefits to OID:
x

Provide additional “drought-response” supplies during conditions of reduced
Stanislaus River supply or maximum evapotranspiration (ET).

x

Provide peak-season supplemental supply to LSAs to increase operations flexibility and
supply reliability.

x

Provide limited irrigation service when the main canals are shut down, such as the early
fall and spring, for uses such as late fall orchard irrigations and rice straw
decomposition.
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x

Select well locations and refine operating practices to effectively integrate OID’s
groundwater resources with other system improvements for improved short-term
supply flexibility and peaking capacity.

x

Support OID’s effective participation in the evolving regional efforts to manage
groundwater resources within and around the OID service area.

Groundwater Well Replacement Program
Program Elements
Based on the age of many of the existing wells, most will require redevelopment or
complete replacement within the 25-year planning horizon of the WRP. This is the result of
the typical decline in well yield and efficiency caused by screen and casing degradation, and
reduced transmissivity in the immediate vicinity of the well bore. The pumps, motors, and
related appurtenances also require eventual replacement. In addition to the average age of
the wells, the low use of some wells and the overall distribution of the wells are two factors
that should be considered in planning for replacement wells.
The recommended well replacement program will maintain a targeted minimum seasonal
pumping capacity and a peak supply capacity, and will improve the distribution of the
wells for greater operational benefits. The specific targets for annual and peak pumping will
need to be refined during the implementation phase of the WRP, in coordination with the
other plan elements. For the purposes of the Infrastructure Plan, the following program
elements are assumed:
x

Maintain a minimum reliable groundwater pumping capacity of about 27,000 acre-feet
per season—about 10 percent of OID’s average annual supply under current conditions.

x

Maintain a peak groundwater supply capacity of about 100 cfs, or about 10 percent of
the peak total Main Canal flows.

x

Assuming an average well capacity of 1,800 gpm, and maximum reliable operating time
of about 75 percent for a season, 25 wells required.

x

Redistribute well locations through a combination of abandoning some sites, replacing
others in the current location, and building new wells in new locations.

x

New wells would have basic features similar to existing wells.

Under the well replacement program, the existing 23 wells would be evaluated and ranked
for replacement based on their age, condition, efficiency, yield, level of utilization, and
location. AB prioritized replacement schedule would then target the worst overall ranked
wells for the earliest replacement. Over a period of about 10 to 15 years, through a
combination of replacing wells in their same locations, abandoning some wells, and
constructing new wells in new locations, the target of 25 modern, reliable wells would be
achieved, along with the targeted seasonal and peak pumping capacity.

Future Well Locations
In addition to basic factors such as right-of-way requirements and groundwater conditions,
the locations for new wells should consider the following factors:
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x

Wells should be located approximately in the lower half of the main LSAs. These areas
have the longest lag time for changes in upstream canal flows, and can benefit most
directly from the quicker response ability of a local well to changes in demands.
Minimizing the distance between the well location and point of use also reduces overall
conveyance losses.

x

Where feasible, wells should be located near other OID facilities, such as future
reclamation project sites or flow-control structures. This allows supporting components
like power supply and SCADA features to more efficiently serve two facilities, and
improves overall O&M efficiency for items such as site maintenance and fencing.

The following examples illustrate the recommended changes in well locations that would
support the program goals:
x

The low-use wells, which are primarily those in areas impacted by urbanization, would
be initial candidates for replacement in new locations. These would include the
California Well, Liberini Well, Riverbank Well, Santa Fe Well, Town E Well, and Van
Norman Well.

x

These six wells would be replaced with six new wells located to provide improved
peaking supply to the major LSAs in the southern portion of the OID service area.

x

Two new wells would be developed for each of the following LSAs: South-Palmer,
Claribel-Stowell, and Brichetto-Mootz. One well would be located on each main split of
the LSA. For example, one well would be on the South and one on the Palmer LSA.

x

These wells would be able to provide approximately 10 percent peaking supply, above
the maximum head gate flows, to each of these area. This peak-flow flexibility would
support improved arranged delivery for anticipated land use changes, such as
conversion to orchards.

x

North side wells located on major laterals, such as the Hirschfeld, Thornton, and
Wiemer wells, would eventually be replaced in their current locations. These locations
are suitable for the close-proximity peaking source function described above.

x

Specific areas served by laterals or pipelines that have high losses, long flow times, or
require costly future replacement work should be targeted for new or replacement wells.
The Paulsell Valley area is one example where the relatively high conveyance losses and
long flow time impacts on service flexibility can be minimized by having a local well
source.

Cooperative Use Program for Private Wells
Background
OID’s service area includes about 10,300 acres of orchards, which have increased
significantly in the last 10 years. The land use analysis results indicate that this trend will
continue, with about 20 percent of the total irrigated agricultural lands developed in
orchards over the next 20 years. Some existing orchards are supplied with OID canal water,
either through booster pumps for pressurized irrigation methods or using standard canal
turnouts for surface flood irrigation methods. These same orchards may use groundwater
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during periods when the canals are shut down. The remaining orchards use the private
wells exclusively.
The majority of the orchards have private groundwater wells, including those that use canal
water during the main irrigation season. The wells are used for frost protection during the
winter when the canals are shut down and for backup supply during the irrigation season.
The private wells typically run only during the irrigation cycle for the acreage being
supplied, and are idle the rest of the time. Assuming the average orchard well is sized to
provide about 3.5 acre-feet per acre for the season, the approximate current capacity of the
private wells serving the orchards could be as much as 36,000 acre-feet per season.

Cooperative Use Program Elements and Benefits
The concept behind the Cooperative Use Program is to use a portion of the private wells,
under agreed-upon terms and conditions, for the mutual benefit of both OID and the private
well owner. Similar cooperative programs have been successfully developed in other
irrigation districts within California. The outline of the program concept and some examples
of its application are presented here. Details of the program would be developed under the
implementation phase of the WRP.
The private wells would be used under this program for two purposes: to provide
short-term peaking supply to local laterals for improved service to OID customers, and as a
supplemental supply in the event of drought-year reductions to OID’s Stanislaus River
supply. The benefit to OID is the provision of flexible peaking water supplies in key areas of
the distribution system, without incurring the full costs of new OID-owned wells. The
benefit to the private well owner could include a combination of compensation for all power
costs and reasonable depreciation associated with well operations to supply the OID lateral.
For example, wells that are not normally used by the owner during the irrigation season
would be operated by OID, as needed, to meet local requirements for peaking flows and
arranged delivery flexibility under high-demand conditions. Well use would be monitored
using the flow meter and power meter data during the season. A reasonably low number of
wells would be capable of significantly improving peak supply capability and flexibility. For
example, having three average size wells (1,800 gpm each) in an area supplied by a lateral
with a 40 cfs head gate capacity would provide a 30 percent increase in peak supply
capability within the area served by that lateral.
Drought-year response planning would be improved by having an identified group of
cooperative well owners, who normally use surface water during the irrigation season,
make a planned conversion to using their wells to meet their orchard supply needs when
requested by OID because of reductions in Stanislaus River supplies. The Development and
Evaluation of Alternatives assumed that 36,000 acre-feet would be made available within
OID through this type of cooperative planning, and that all future annexed lands would be
to participate in such a program as a condition of service.

Infrastructure Requirements
The infrastructure requirements for OID under the Cooperative Use Program would mostly
require minor appurtenances as described below. Private wells from participating owners
would be selected based on their proximity to OID laterals, along with other factors such as
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capacity, reliability, and overall condition. A discharge header would need to be added to
the well, allowing flow control and measurement for discharge to the OID lateral. A short
reach of 14-inch-diameter buried pipeline, PVC or similar, would convey the water from the
well site to the nearby lateral. Standard features for power supply metering and volume of
pumping would be included on each well.
Program participants would have service turnouts from the laterals that provide good flow
control and accurate measurement, and facilitate the on-farm pumping systems. Example
features would include a concrete headwall with trash rack, gated inlet pipe routed to the
grower’s pumping station, flow meter, and pumping sump. The program participants
would typically be on flexible arranged delivery service for normal canal supply use.

Pipelines and Earthen Laterals Rehabilitation Program
Pipelines
OID has approximately 100 miles of distribution pipelines. The most common pipe
materials include cast-in-place concrete (CIP) pipe, pre-cast concrete, and PVC. The majority
of the piping is aging CIP pipe, typically 24 inch to 48 inches in diameter. The CIP pipe is
failing in many areas, and requiring increasing efforts to repair and replace. The purpose of
the pipeline rehabilitation program is to develop a prioritized schedule of pipeline
replacement projects that target the most critical pipelines initially and then establish
regular program of inspection, maintenance, and repairs as needed. The typical pipeline
rehabilitation project would involve excavation and removal of the old pipeline, and
replacement with a properly sized pre-cast concrete or PVC pipeline. The new pipelines
would be designed and constructed to consistent standards to provide improved capacity
where required, reliable service, and a significantly longer service life than the CIP pipe.

Prioritized Replacement Program
Given the large amount of existing pipelines and the cost of replacement, it is not practical
to target complete replacement of all OID pipelines within the 25-year planning horizon of
the WRP. Instead, a prioritized replacement program will be developed based on the
following factors, and which can be supported by financial and other necessary resources:
x

Pipeline size: Larger pipelines further upstream in a given LSA are typically more
critical for daily operations, compared to smaller branch lines that may only serve a
single cluster of customers.

x

Pipe material and age: Given the mix of pipe materials in use and the more severe
failure problems with the CIP pipe, priority should typically be given to the CIP
pipelines over other types.

x

Known problem areas: Pipeline reaches with frequent local failures, capacity problems,
and significantly restricted access from encroachment over the pipeline corridor should
be early targets for replacement.

x

Urbanization impacts: About 25 miles of OID’s existing pipelines are in areas that are
expected to be impacted by urban growth from the City of Oakdale in the next 10 to
20 years. Of those 25 miles, a significant portion may be impacted in the next 10 years or
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less as new land development occurs along the pipeline route or in the areas supplied by
the pipelines. Figure H-14 shows the 2015 and 2025 growth boundaries for the City and
the potentially impacted pipelines. Additional pipelines near the eastern boundary of
the City of Riverbank have already been impacted by development, with additional
reaches expected to be affected as Riverbank fills in its growth boundary.
OID should consider the following factors for pipeline replacement decisions in the
impacted areas:
x
x
x

Potential reduction in required capacity given reduced irrigation demands
Cost-sharing and construction coordination with the related development projects
Option to abandon the pipeline in place if no irrigation service is required following
development

Pipeline Replacement Phases
The proposed pipeline rehabilitation program for the Infrastructure Plan consists of two
phases. Under Phase 1, the focus is on replacing the most critical reaches of pipeline based
on the factors above. The Phase 1 schedule should be developed based on an updated
inventory and assessment of the pipelines completed during the first year of the WRP
implementation. The assessment should include video inspections of the largest and most
critical pipelines to verify their condition.
Phase 1 should target from 1 to 3 miles of pipeline per year, depending on the total length of
high-priority pipe reaches targeted for replacement. The pipelines targeted under Phase 1
should be expected to remain in service for 15 years, or more, based on the surrounding
land use forecast. Existing pipelines within or adjacent to Oakdale and Riverbank may no
longer be needed because of urbanization trends and may be addressed in a more
cost-effective manner through maintenance and repairs as needed to serve remaining
customers, versus the likely higher cost for complete replacement.
Under Phase 2, a long-term pipeline replacement program is recommended to address the
remaining CIP pipe and to set an approximate replacement schedules for all pipelines,
based on an average service life. For example, assuming there are 75 miles of pipeline in
service after Phase 1, targeting 1.5 miles per year would provide an average replacement
period of 50 years. Table H-9 lists a sample of specific pipelines and how they may be
addressed under the program.

Earthen Laterals Reshaping and Concrete Lining
OID has approximately 200 miles of open-ditch laterals. Problems noted from the
Infrastructure Assessment included severe bank erosion and loss of regular channel
cross-section geometry, lack of fencing and resulting livestock damage, and restricted access
for operation and maintenance from encroachment into the OID right-of-way and
easements by adjacent land owners. The objective of the lateral rehabilitation program is to
restore these laterals to standard cross sections and reestablish adequate access for
operations and maintenance.
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Lateral Rehabilitation Options
Lateral rehabilitation should include three options: reshaping with onsite soils, reshaping
with imported suitable fill materials, and concrete lining. The first option is applicable to the
smallest laterals, typically, those less than 30 cfs. However, for most of OID’s mid-size to
larger laterals (i.e., 30 to 80 cfs), reshaping entirely with existing onsite soils may not be
feasible because of erosion of the banks and the lack of sufficient suitable fill materials
within the canal right-of-way.
TABLE H-9

Pipeline Replacement Program Examples
OID WRP Technical Appendixes
Pipelines

Existing Conditions

Possible Future Conditions

Example Approach

Frymire

30-inch-diameter pre-cast
concrete pipe. Problems
with flow control and
measurement to Knights
Ferry area.

Minimal change in land use,
service requirements.

Phase 1 replacement with smaller,
pressurized PVC pipe from Frymire
head gate off Joint Diversion, to
KFC Box.

Tulloch

24-inch-diameter asphalt
concrete pipe, good overall
condition.

Minimal changes in land use
and service requirements.
Pipe in good condition.

Eventual Phase 2 replacement
near end of normal service life.

River Road–Moulton

Mix of CIP, PVC, pre-cast
concrete. Frequent breaks,
access problems.
Replacement of remaining
CIP in progress.

Upstream areas impacted by
urban growth.

Phase 1 targets remaining reaches
of CIP pipe, re-establish access to
pipeline right-of-way for O&M.

Clark

48-inch-diameter CIP pipe.
Lower reach scheduled for
replacement.

Land use shift to orchards,
possible sub-dividing of
parcels.

Phase 1 targets remaining reaches
CIP pipe.

Adams-1

48-inch-diameter CIP pipe.

Lower reaches of service
area impacted by City of
Oakdale growth. Required
flows to Town Main and Town
E may drop significantly.

Phase 1 video inspection, maintain
and repair as needed. Phase 2
replacement may be smaller pipe
given reduced flows.

Town Main

42-inch-diameter
reinforced-concrete pipe.
Town rotation eliminated.
Flow through to Town E
and Birnbaum laterals is
primary function.

Town E area urbanization
and/or increased well use
may reduce flows further.

Phase 1 video inspection, maintain
and repair as needed. Abandon
pipeline or deed to the City if no
longer required for OID use.

Crane

54-inch-diameter CIP pipe.
Large area near upper
reach to be developed in
housing in near future.
Feeds Langworth Pipeline,
which is urbanizing service
area.

Crane and Langworth areas
increasingly urbanized,
reduced irrigation demands.

Phase 1 relocate/improve pipeline
in coordination with housing
development. Consider long-term
plan to serve remaining areas,
such as improved connection to
Town E / Birnbaum area as
alternative to Town Main use.

Therefore, reshaping with imported suitable fill (with or without concrete lining) is the most
feasible option. Access roads should be included on at least one side for all lateral
improvement projects, with fencing where needed to keep out livestock. See Attachment 3,
Conceptual Facility Guidelines, for details on the improvements.
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Lateral Improvements Program
The approach to developing the detailed rehabilitation projects and schedule is similar to
that described for pipeline rehabilitation—first address existing severe problem areas, then
develop a long-term maintenance schedule that includes canal rehabilitation on regular
intervals. An assessment and ranking of the major laterals is recommended during the first
year of the WRP implementation. Based on lateral size, channel condition, customer service
problems, and encroachment conditions, a prioritized list of lateral reaches and selected
rehabilitation method (reshaping, lining) should be developed. Based on field observations
and input from OID staff, it is assumed for planning purposes that approximately 10 miles
of existing laterals will be targeted in this first phase. Example reaches include the South
Lateral upstream of Alvarado Road, the Palmer Lateral from Alvarado Road to Claribel
Road, the Tulloch Lateral east of 26 Mile Road, and the Cometa Lateral.
Once the high-priority problem areas have been addressed, OID should establish a regular
“return period” within which any main stretch of open ditch would undergo needed
re-shaping, lining repair, and related maintenance. Figure H-15 shows a proposed schedule
that includes approximately 100 miles of laterals over the next 25 years, and leads to a
long-term “return period” of about 40 years for major maintenance work. During the first
5 years, about 10 miles of high-priority areas are addressed.
A properly shaped, compacted, and trimmed earthen lateral, will provide long-term service
suitable to meet the needs of most areas. Use of check structures to reduce velocity in
reaches with steeper slopes and regular annual maintenance for vegetation control and
repairs to minor erosion areas also help reduce O&M costs. In some cases, concrete lining
may be the best long-term option given the restricted rights-of-way, high velocities, or
excess seepage. Given the typically higher costs for concrete lining, lining should be used
where needed based on these factors, and not as a standard open lateral improvement.

Main Canals and Tunnels Improvements Program Projects
This group of projects addresses the critical repairs and improvements needed along the
Joint Main Canal, shared by OID and SSJID, the North Main Canal, and the South Main
Canal. These projects are based on the findings and recommendation developed from OID’s
hazards assessment and emergency repairs program, which was initiated prior to the WRP
development, and is still in progress in parallel with the WRP. Several major projects have
been completed in the last 2 years. Table H-10 summarize the current projects and their
status as of Fall 2005. Each project addresses a specific reach of the canal or a specific tunnel.
Figure H-16 shows the locations of the projects.
These projects are critical to maintaining reliable water supply to the OID service area, given
the relatively high risk of failure noted for many of these facilities based on the hazards
assessment investigations. With over 95 percent of OID’s water supply conveyed through
the two Main Canals, any substantial failure and the resulting prolonged interruption of
water supply service could have significant impacts to OID’s customers.
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TABLE H-10

OID Main Canal and Tunnel Rehabilitation Projects
OID WRP Technical Appendixes
Project

Proposed Improvement

Notes

Joint Main Canal
Joint Main and Tunnel
Rehabilitation Study

NA

Study jointly funded with SSJID, completed
in 2005.

Joint Main and Tunnel
Rehabilitation Projects

Construction scheduled for
2007

Includes Copper and Gable tunnels,
miscellaneous open canal sections, portal
area of tunnels.

Tunnel No. 2

New lining

Completed as part of 2003-04 emergency
construction.

Cape Horn Hazardous
Assessment Study

NA

Hazard Assessment complete. Specific
improvements to be developed.

Cape Horn Tunnel
Rehabilitation Construction—
First Phase

Relining

Exact extent is not final, but anticipated to
include entire tunnel length.

Goodwin Dam to 2-Mile Bar
Rehabilitation Study

NA

Completed.

Goodwin Dam to 2-Mile Bar

Miscellaneous canal
reconstruction as open
concrete box structure,
relining, rock stabilization

2-Mile Bar Slide Zone—Bypass
Route for New Tunnel; Design

New Tunnel study, design

In progress. Design for new tunnel to begin
in 2006.

2-Mile Bar Slide Zone—New
Tunnel Construction

New Tunnel Construction

Tunnel alignment may be outside existing
OID boundary.

Tunnel 8 Rehabilitation

Relining

Tunnel 7 Rehabilitation

Relining, shoring

Canal Rehabilitation from
Tunnel 7 to Tunnel 9

Miscellaneous canal
rehabilitation construction

Tunnel 9 Rehabilitation
Phase 1

Relining, shoring;
completed

Completed in 2003-04 under emergency
construction program.

Tunnel 9 Rehabilitation
Phase 2

Relining

Includes about two-thirds of tunnel.

Willms Siphon

To be determined

Study being completed to provide
recommendations for rehabilitation or
replacement.

Canal Rehabilitation from
Tunnel 7 to Tunnel 9

Miscellaneous canal
rehabilitation construction

Canal Rehabilitation from
Tunnel 9 to Cashman Dam

Miscellaneous canal
rehabilitation construction

OID North Main Canal

OID South Main Canal

W092005005/323059/053420013 (APPENDIX H.DOC)

Completed in 2003-04 under emergency
construction program.
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SCADA
OID’s existing SCADA system includes a base station at the OID office and nine SCADA
stations at various facilities. The key findings from the infrastructure assessment include:
x

The current SCADA system is relatively minimal for the size and complexity of the OID
supply and distribution system.

x

Only two facilities, the Van Lier Reservoir and Rodden Lake outflows, have
remote-control and monitoring capability for OID operations staff.

x

There have been recent problems with some stations, such as unintended gate
movement, which are being addressed through OID’s SCADA integrator vendor.

x

An expanded, more reliable, and more capable SCADA system is warranted to support
improved operations efficiency, customer service, and reduced O&M costs.

Expanding and integrating OID’s SCADA system, in coordination with the other system
improvements, will require extensive and project-specific planning and analysis as the
individual projects are implemented. The outline of OID’s SCADA system expansion
program is presented here, based on the recommended Infrastructure Plan projects. The
objectives of integrating the SCADA system expansion with these other projects include
improved flow control at key points within the distribution system, more rapid DSO
response time to changes in demand and supply, increased conveyance system efficiency,
and improved customer service through more flexible and reliable irrigation deliveries.
Table H-11 lists the types of SCADA stations and the monitoring and controls signals that
are expected to be required. OID’s SCADA system will need to expand to include
approximately 40 stations as the related Infrastructure Plan projects and operational
improvements are implemented. Primary changes to the current SCADA system and its
level of use include the following:
x

Full-time SCADA operation capabilities need to be developed. These positions would be
responsible for monitoring and controlling the key facilities linked via the SCADA
network; coordinating with the Water Master, supervisors, and DSOs; and, possibly,
assisting in limited centralized scheduling for irrigation deliveries.

x

The SCADA system should be used more extensively for real-time monitoring and
controlling key supply sources and distribution system structures, and increased
interface requirements and coordination with neighboring systems such as Tri-Dam,
SSJID, MID, and CSJWCD.

x

There should be a functional SCADA operator station provided at OID’s central office,
housing the equipment and work space related to the SCADA operator position.

x

Increased archiving and formal management of SCADA generated data should be
implemented, including standardized short-term (such as weekly) operating reports and
summary seasonal water balance and operations reports.
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TABLE H-11

Future OID SCADA System Expansion Overview
OID WRP Technical Appendixes

Facility
OID Office Base Station

Features

Receive, monitor, and transmit to
each of the stations listed below

Potential future expansion for
44+ stations

Motor operated slide gates and
downstream flow measurement station

2

x

Flow rate to each canal

Assume continued Tri-Dam
control

x

Motor-operated slide gates, downstream
flow measurement station

2

x

Flow rate signal

Existing system in place

x

x

Lesnini 2 head gate

Remote control of target flow rate,
automated gate control based on
flow target

x

Reservoir level

x

Flow rate signal

x

Remote control of target flow rate,
automated gate control based on
flow target

x

Reservoir level

x

Flow rate signal

x

Remote control of target flow rate,
automated gate control based on
flow target

x

Reservoir level

x

Flow rate signal

x

Remote control of gate

x

Full-time operations staff monitoring

x

Expanded software platform for stations
outlined here

North and South Main
Canal Head Gates

x

Rodden Lake

Woodward Reservoir–
Cometa Lateral Intertie

Notes

x

Dedicated SCADA computer

New North Side
Regulating Reservoir

SCADA Signals

—

x

Van Lier Reservoir

Number
of
Stations

x

x

x

Motor-operated slide gates, downstream
flow measurement station

Motor-operated slide gates, downstream
flow measurement station

Motor-operated slide gates, downstream
flow measurement station

W092005005/323059/053420013 (APPENDIX H.DOC)

1

1

1

Existing system in place

Interface with SSJID SCADA
system required for joint
monitoring of intertie.
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TABLE H-11

Future OID SCADA System Expansion Overview
OID WRP Technical Appendixes

Facility
Main Lateral
Flow-Control and
Measurement Structures

Well Site

Reclamation and
Outflow Management
Projects

H-76

Features
x

Motor-operated gates

x

Flow measurement stations

x

Water level sensors

x

Groundwater well in building enclosure

x

Storage reservoir

x

Pump station(s)

Number
of
Stations
11

25

11

SCADA Signals

Notes

x

Flow rate signal

x

Remote control of target flow rate,
automated gate control based on
flow target

x

Well on/off status

x

Optional remote on-off

x

Optional flow rate signal

x

Pump on-off status

x

Remote pump on-off control

x

Discharge flow rate

x

Reservoir level

Minimum station assumed for
main structures only. Includes
VAMP structure. May expand
to 15+ for next tier of flow
control.

Retrofit of SCADA to existing
key reclamation sites could
add stations.
Interface with MID and SSJID
SCADA required for joint
monitoring of outflow
management projects.
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Integrated Operations Strategy for System Improvements
Background
The findings of the infrastructure assessment, including discussions with OID operations
and engineering staff, indicated several aspects of current operating practices and
infrastructure conditions that are reducing the overall effectiveness of daily water
distribution operations. Operating aspects include a lack of standardized practices in
operating key reservoir and flow-control structures, varying approaches by individual
DSOs in how they use local supplemental supplies such as wells and reclamation pumps,
and inconsistent approaches to dealing with short-term variations in demands and
upstream supply. Infrastructure aspects include lack of accurate flow measurement and
stable flow controls, locations of facilities like reclamation pumps and wells that are based
on outdated conditions, and excessive flow-change travel times to major laterals.
To maximize the benefits of the Infrastructure Plan projects and to address these existing
conditions, two things need to happen. First, the various CIP projects should not be viewed
as independent, stand-alone projects. Instead, where applicable, they need to be viewed as
supporting components of the overall system, and developed with the objective of
supporting an integrated operations strategy for the area(s) of the OID system that they
serve. Second, OID’s operations staff needs to understand, support, and be provided the
skills and training to implement the operations strategy.
The strategy should provide a clear outline of the primary supply, distribution, and
drainage facilities, and how they are used under normal conditions to meet the service
needs of OID’s customers. The strategy is supported by the specific facility improvements,
and by operating practices and standards implemented through the DSOs. By developing
effective SOPs, providing timely information and flow-control ability, and maximizing the
predictable responses to daily fluctuations in supply and demand, the “guess work” and
variability that otherwise occurs between the DSOs will be reduced.
The information in the following sections outlines how OID may begin the development of a
long-term operations strategy, which will require ongoing refinement and evaluation as
specific infrastructure projects are implements. An outline of the infrastructure and
operating elements is provided, followed by a summary example for the North Side of the
OID system.

Infrastructure Components and Operational Elements
An outline of how the infrastructure components are evaluated for the operations strategy is
presented in Table H-12. For each component, the strategy should consider the primary
function of the facility (and what it is not intended for), the normal frequency of operational
changes, what information is used to determine the changes, what upstream/downstream
facilities are directly linked to its operation, and what time-lag is expected. Much of the
information in Table H-12 already reflects, to some degree, how the system is run, but
existing operating practices do not reflect consistent application of common operating
strategy between the various operations levels (DSOs running local areas, reservoir
operators, and Tri-Dam schedule changes, for example).
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The infrastructure components in Table 12 need to be supported by common operating
practices among the DSO, reservoir operators, and the Water Master. Practices that will
support the operations strategy include:
x

Standard operating procedures: OID should establish more detailed and standardized
procedures for normal operations under varying supply and demand conditions,
consistent with the overall “upstream control” nature of the system. DSOs should
receive the necessary training to understand and effectively implement the SOPs, which
should address regular communication chains and “ownership” of key flow-control
structures. These elements of the operating procedure need not be overly restrictive or
complex, but should establish consistent expectations of how standard changes in the
system are addressed on a daily basis.

x

Canal structure functions for flow control versus water level control: Each main
flow-control junction has a set function for each branch, either flow control or level control.
The flow-control branch will typically have motor-operated gates and high-accuracy flow
measurement to allow rapid flow changes when needed, and reliable flow rate information.
The water level branch will be “passive,” purposely taking any extra flows from upstream
of the junction, using a long crested weir or similar feature to maintain a steady pool level at
the junction. Operators should not attempt to use the level-control branch to adjust flows
into the downstream lateral, but rather should use the next upstream flow-control structure,
and plan accordingly for any lag times in receiving that flow.

x

Excess flow routing: For each LSA or group of LSAs, there should be a normal direction
for routing and spilling excess lateral flows from service cuts, to move this water toward
a targeted reclamation facility. This will maximize the amount of transient extra flows
that can be reused through a reclamation project in the next 1 to 2 days. Having a
planned routing will also minimize any perceived incentive to “find a home” for extra
water in random, unpredictable ways such as providing extra flows to customers in
order to avoid end spills.

x

Standard use of local supplemental/peaking sources: Each LSA or group of LSAs
should have a locally consistent hierarchy, or prioritization, for use of the wells and
reclamation sources that supply the area. This will help OID maximize the efficient use
of its water supply components and provide more reliable service to each area when
DSOs change.

x

LSA/Division-level flow control: All flow-control structures above a standard capacity,
say 40 cfs, should have a minimum standard of accuracy, such as less than 5 percent
error. The DSOs must have accurate information at this level to effectively run their
areas.

Example Operations Strategy with Future Infrastructure Improvements
An example of how the future system improvement may be integrated for an overall
operations strategy is outlined here for the North Side of the OID system. Figure H-17
shows an operational schematic of the primary North Side infrastructure.
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TABLE H-12

Example Facility Elements for Operations Strategy
OID WRP Technical Appendixes
Facility / Component
Goodwin Dam, North and
South Main Canal Head
Gates

Regulating Reservoirs

Primary Function, Operator
Control and measure Main Canal Inflows. Operated by Tri-Dam staff. This
facility should not be used to directly compensate for short-term variations in
supply/demand below the level of the OID regulating reservoirs.

Manage short-term daily mismatch between supply and demand. Cuts—store
upstream canal flows when downstream demands drop, then release stored
water for later use. Calls—release stored water to meet increased demands in
short term, while upstream supplies are brought in from Goodwin.

Normal Frequency of Changes

Operations Information Used

Two to three changes per 24-hour period.
Example: one 12-hour “leading” call at 4 p.m.,
based on forecast demands for next calendar
day, to allow change at midnight and forecast
supply needs to reach regulating reservoirs for
shift change.
One 11 a.m. updated revised call for actual
conditions.

Total forecast (requested) OID demands for next 24hour period, plus any adjustments to restore
downstream regulating reservoirs to target levels
from prior 24-hour cycle.

Outflow gates adjusted on 4- to 6-hour
frequency during each day, with targeted
times.

Goodwin Dam inflows, summary LSA or Division
flow requirements at major downstream head gates.
DSOs request flow rates at main head gates.

North and South Main Canal Regulating
Reservoirs, demand forecasting information
from OID Water Master.
9- to 12-hour lag times to reservoirs.

This information is developed by OID Water Master
and forwarded to Tri-Dam as flow rate, and time of
flow change request.

Also, uses normal reservoir operating level target,
capacity versus level curve, standard procedures for
management under normal conditions.

The reservoirs must be “exercised” (use the full normal range of storage to
maximize their benefit).

Upstream/Downstream Facilities Requiring
Coordination, Lag Time Consideration

Goodwin Dam, main head gate flows upstream
and downstream of reservoir.
Typical 1- to 4-hour maximum lag time to
downstream head gates.

Operated by Main Canal/Regulating Reservoir Operator, in coordination with
Water Master.
Major Lateral Head Gates,
Flow Control and
Measurement Structures

Set flows into LSA or group of LSAs. Provide accurate flow rate information
and stable flow control. Allow predictable routing of temporary excess flows to
targeted branches at flow splits for conveyance to local reclamation facility.

Every 3 to 4 hours, as rotations and large
turnouts come on/off.

Remotely controlled by Reservoir Operator, or manually by DSO.

Daily rotation logs and arranged delivery flow
orders.

Nearest regulating reservoir (upstream), and
downstream control structures.

Also have planned routing for increased supply calls
and excess flows during cuts.

If major cut made and lateral spilled to targeted
drain, inform DSO for affected reclamation
project.

Main Laterals

Convey flows from reservoirs to LSA main head gates, next downstream level
of key distribution control.

Continuous.

Varies. May include upstream reservoir release,
head gate flows, local service turnouts, downstream
flow junction.

Varies.

Wells

Provide short term (12 to 24 hour) daily supplemental flow due to lag time in
upstream supply, and provide sustained peaking flow (1 to 7 days) beyond
capacity of upstream supply laterals.

12 hours to several days

Daily rotation logs and arranged delivery flow
orders, forecasted demands, and maximum
available surface water supply to LSA.

LSA head gates, local laterals, and service
turnouts.

Inflow rate to reclamation reservoir, reservoir
storage, daily rotation logs and arranged delivery
flow orders, LSA head gate flows and capacity.

LSA head gates, local laterals, and service
turnouts.

Operated by DSO in coordination with Water Master
Drains and Reclamation
Projects

Collect, convey and store field tail water, operational end spills, and mid-lateral
spills to drains. Store flows in reservoirs, then convey into local LSA at steady
rate to meet planned portion of total LSA demands.
Operated by DSO, in coordination with Water Master
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Drain flows varying continuously. Reclamation
reservoirs filling on 1- to 3-day cycle,
depending on inflows and LSA demands.
Pump-down cycle on 12- to 24-hour basis.

Typically less than 1- to 2-hours lag time to
point of use.

Use forecast reclamation supply to reduce LSA
inflows for next day, or to cover forecast local
rotations and arranged delivery that otherwise
cannot be scheduled because of lateral capacity
limits upstream.
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The components generally function as described here:
x

Goodwin Dam/North Main Canal head gates: Used to set flows on a 12- to 24-hour
basis only, using forecast demands and OID regulating reservoir status.

x

Rodden Lake: Used as strictly flow-through, or to provide short-term flows to the North
Side Regulating Reservoir in advance of the next scheduled Goodwin flow change.
Flows are remotely controlled and monitored via SCADA link.

x

North Side Regulating Reservoir: Used for flow control into the Burnett Lateral to
regulate demand/supply balance on the Burnett/Tulloch areas and for storing excess
North Main Canal flows during cuts from Cometa branch. Operated on an average
24-hour cycle, returning to target level by using excess stored water from the current
day’s cuts for the next day’s scheduled demands (and adjusting the upcoming
scheduled North Main Canal flows accordingly), or by bringing down additional flow
from Goodwin (or Rodden) to restore supply used during previous day. Reservoir
outflows to Burnett-Tulloch are remotely controlled and monitored via SCADA link.
This is a primary control point for the Burnett-Tulloch areas.

x

Burnett-Cometa Junction: Burnett branch is a level control, for inflow to regulating
reservoir. Excess upstream flows are routed to North Side Regulating Reservoir. Cometa
branch is flow control only, to downstream LSAs (Lower Cometa, Fairbanks,
Hirschfeld).

x

Tulloch-Burnett Junction: Tulloch head gates are for flow control. Burnett branch is
level control. Proximity to upstream regulating reservoir flow control will minimize
excess flows in Burnett branch, but any that do occur are routed to Moulton
Reclamation.

x

Woodward Reservoir Intertie: Used to provide peaking supply during sustained
high-demand conditions that cannot be met because of upstream capacity limits, and to
provide short-term flow increases to Fairbanks/Hirschfeld/Lower Cometa areas.
Supply made up to Woodward via adjusted flows at the Joint Diversion head gates
during next daily cycle.

x

Drop 8 Lower Cometa Junction: Drop 8 structure provides level control and flow rate
measurement for supply into the Fairbanks-Hirschfeld LSAs, upstream of Pony Ranch
structure. Lower Cometa branch is flow control, with optional SCADA link for remote
control and monitoring of flows.

x

Pony Ranch: Fairbanks head gate is for flow control to the Fairbanks LSA. Hirschfeld
branch is level control only. Excess flows are routed into Hirschfeld area, for diversion to
Lone Tree creek reclamation projects.

x

Lone Tree Creek Reclamation Project(s): Used to store normal drainage flows and
short-term excess flows routed to this area. Reclamation reservoir operated on a 1- to
2-day cycle, with stored water used for forecasted local demands. Scheduled flows from
upstream sources are reduced proportionally during non-peak demand conditions.

x

Wells: Local wells are used for sustained peak demand conditions that exceed upstream
lateral capacity, and for maximum arranged delivery flexibility.
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Annexation Infrastructure Requirements
Background
OID’s current policy regarding annexations does allow for the annexation of new lands to
be supplied with irrigation water by OID under specific terms and conditions. OID has
completed annexations in the last several years, and has pending applications for about
850 acres of new annexations. Some of these lands are already supplied with water by OID
under temporary “outside service agreements,” which allow for OID service without
annexation. These recently annexed lands and those served under the temporary
agreements have been supplied with water either through direct connection to an existing
OID facility, or by conveyance of OID water down Little Johns Creek, where the user is
responsible for diverting and conveying the water using privately owned facilities.
OID’s current policy requires the land owner to be capable of providing backup supply via
private wells or other sources, in the event that OID surface water is temporarily
unavailable because of supply cutbacks or other factors. The new irrigation systems also
need to have an average farm-level efficiency of 70 percent, and are to have no surface water
drainage from their lands.

Future Annexation Potential and Infrastructure Assumptions
Based on a landowner interest survey conducted by OID, the maximum assumed long-term
annexations may total approximately 8,000 acres. The timing, location, and specific
infrastructure requirements to support these annexed lands cannot be specified with
reasonable accuracy as necessary to assign specific infrastructure features and related
construction costs. For the purposes of the Infrastructure Plan, it is assumed that the future
annexed lands will fall into one of three general categories, based on location:
x

Lands immediately adjacent to existing OID facilities. These are areas that may be next
to the South Main Canal, for example, and can be serviced with a new turnout supplying
a private conveyance pipeline or ditch. Any necessary pumping facilities are also
provided by the land owner in these cases.

x

Areas that may be served with OID water, but conveyed through a combination of
existing OID and non-OID facilities. The areas along Little Johns Creek, which could be
supplied with water diverted out of the North Main Canal, are in this category. Such users
would be responsible for providing the diversion and local conveyance infrastructure
needed to manage the released water. It may also be possible to serve some areas
indirectly by cooperative use of SSJID facilities, such as the SSJID Main Canal, which could
be used for pumped supply to areas such as along Frankenhiemer Road north of the
Cometa Lateral area. The OID water supply would be exchanged with SSJID and
accounted for via the Joint Diversion operations should SSJID agree to such an exchange.

x

Development of new LSA by OID to serve a large area of planned annexations. In this
case, OID would construct the backbone distribution system, similar to an existing
lateral, and provide water to the edges of major parcels only. Local distribution facilities
would be developed by the land owners as needed. An example of this would be if a
group of landowners in a common area, such as the lands located between the Paulsell
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LSA and the western boundary of the main OID service area, entered into an annexation
agreement that facilitated the development of a single OID service lateral to serve all the
annexed lands.
For the purposes of accounting for the future capital costs of annexation-related
infrastructure to be built by OID, the features and layout of an assumed typical new lateral
service area were developed to serve an approximately 2,000-acre service area. The assumed
features included a low-head pump station for diversion from an OID Main Canal or lateral,
and buried low-head pipelines laid on a uniform “main-line and branch” basis, with the
system capacity based on peak week conditions for sprinkler/drip irrigated almond crops.
The costs for this type of system were not assumed to be required for all annexed lands,
given the assumed mix of location-based service conditions listed above. Average per-acre
costs were developed, assuming between one-third and one-half of the total annexed lands
would require this type of infrastructure, with the remaining lands requiring no significant
direct infrastructure costs to OID. Attachment A shows unit costs for all projects, including
new distribution system laterals to serve annexed lands.

Infrastructure Plan Capital Costs
Background
Planning-level capital costs were developed for all projects in the Infrastructure Plan. These
costs are used as input to the Implementation Plan and the Financial Model, to evaluate the
overall program costs and required funding levels needed to support a feasible capital
improvements plan (CIP) for each programmatic alternative. This section presents
information on the methods used to develop the project costs, and summary costs for each
alternative’s CIP. See Development and Evaluation of Alternatives Technical Appendix G
for details on the four programmatic alternatives.
Project costs for the elements of the WRP were developed in the following manner. Each
project was developed to a concept level to determine the size, main features, and other
elements that determine construction costs. The concept-level project development was
based on the information presented under the Conceptual Facility Guidelines and Drawings
section of this appendix. Standard unit costs for common project elements were developed
using a combination of recent OID project costs and standard cost-estimating sources. The
unit costs were then applied to each project to estimate its overall construction cost.
Allowances were added, where applicable, for non-construction costs such as engineering,
permitting, and construction management. A construction contingency was also added to
account for the uncertainty inherent in this level of estimating, when project-specific details
such as final sizing and features, construction methods, and site conditions have not been
established.
Costs for the Main Canals and Tunnels Improvements Program were provided by OID,
based on estimates developed under that program. These costs were not adjusted for the
allowances and contingency factor listed above.
All costs presented here are in constant 2005 dollars, and are not adjusted for inflation.
However, the Financial Model does include adjustments for inflation based on the assumed
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year of construction and standard cost escalation factors. Attachments 1 and 2 include a
detailed list of all projects included in the Infrastructure Plan, along with the unit costs used
for common project elements.

WRP Alternatives CIP Cost Summaries
The various Infrastructure Plan project costs were grouped by functional category based on
the type of facility involved and/or its primary purpose (for example, canal structure
replacement versus reclamation projects). Table H-13 lists the summary costs by functional
category for the WRP projects needed to support each alternative. Note that these are total
program costs for all projects over the next 25 years. This summary shows the relative costs
of the various components that make up the Infrastructure Plan. Because of the significant
costs involved and their unique funding and implementation elements, the Main Canals and
Tunnels Improvements Program costs are shown separately in Table H-14. These projects
and costs are applicable to all four WRP alternatives.
TABLE H-13

Infrastructure Plan Costs for Programmatic Alternatives
OID WRP Technical Appendixes
Functional Category

Alternative 1

Alternative 2

Alternative 3

Alternative 4

$34,418,000

$34,418,000

$34,418,000

$34,418,000

Flow-Control and
Measurement Structures

1,999,000

3,856,000

3,856,000

3,856,000

Groundwater Wells

7,903,000

$ 10,460,000

10,460,000

10,460,000

Miscellaneous (district
mapping, aquatic
pesticides program, etc.)

2,386,000

2,386,000

2,386,000

2,386,000

Pipeline Replacement

45,366,000

45,366,000

45,366,000

45,366,000

Regulating Reservoir

—

6,264,000

6,264,000

6,264,000

1,911,000

4,680,000

4,680,000

4,680,000

Outflow Management
Projects

—

10,947,000

10,947,000

10,947,000

Reclamation Projects

58,000

5,813,000

5,813,000

5,813,000

$94,041,000

$124,190,000

$124,190,000

$124,190,000

—

—

$17,038,000

$66,370,000

Canal and Lateral
Rehabilitation

Irrigation Service Turnout
Replacement

Total Existing System
Improvements
Annexation
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TABLE H-14

Main Canals and Tunnels Improvements Program Project Costs (Common to All Alternatives)
OID WRP Technical Appendixes
Project Name and Description

Total Capital Cost

Joint Main and Tunnel Rehabilitation—Engineering Design

$101,000

Joint Main and Tunnel Rehabilitation—Copper Tunnel

224,000

Joint Main and Tunnel Rehabilitation—Ram Tunnel

280,000

Joint Main and Tunnel Rehabilitation—Long Tunnel

280,000

Cape Horn Hazardous Assessment

100,000

Cape Horn Tunnel Rehabilitation Construction—First Phase

3,400,000

Cape Horn Tunnel Rehabilitation Construction—Final Phase

4,000,000

South Main -Goodwin Dam to 2-Mile Bar Rehabilitation Study

100,000

South Main Rehabilitation Goodwin Dam to 2-Mile Bar Rehabilitation I

2,000,000

South Main Rehabilitation Goodwin Dam to 2-Mile Bar Rehabilitation II

1,750,000

2-Mile Bar Slide Zone- bypass route for new tunnel, Design, CEQA

1,500,000

2-Mile Bar Slide Zone- New Tunnel Construction, Year 1

8,300,000

2-Mile Bar Slide Zone- New Tunnel Construction, Year 2

7,000,000

2-Mile Bar Slide Zone- New Tunnel Construction, Year 3

3,500,000

Tunnel 8 Rehabilitation- Design and Construction

1,300,000

Canal Rehabilitation from Tunnel 7 to Tunnel 9

3,500,000

Tunnel 9 Rehabilitation Phase 2

4,400,000

Willms Siphon Evaluation Study

125,000

Willms Siphon Rehabilitation Construction

1,125,000

Canal Rehabilitation from Tunnel 9 to Cashman Dam

1,568,000

Total Cost

$44,553,000

The following summary observations are made regarding the summary Infrastructure Plan
costs:
x

The minimum long-term projects to restore the OID water supply and distribution
system for reliable, minimum service standards are common to all four alternatives
(excluding the No-Action Alternative), and total approximately $139 million over the
25-year program. This cost includes three primary elements—Main Canal and Tunnel
rehabilitation, CIP pipeline replacement, and lateral rehabilitation and maintenance.

x

The total CIP costs for Alternative 1 are reduced compared to the other alternatives
primarily because of the exclusion of the projects necessary for net improvements in
customer service and retention of OID’s long-term customer base, no outflow
management projects that assist in regional cooperative water exchanges with
neighboring water users, and no annexation infrastructure costs.
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x

The annexation-related infrastructure costs (assuming these costs are subsidized by
OID) are the remaining element that differentiates the total costs for Alternatives 2, 3,
and 4. Each of these Alternatives has increasing levels of annexation from none to the
maximum forecast. All other elements of these three alternatives involve the same mix
of projects and related capital costs.

x

The various smaller functional category costs, such as flow-control and measurement,
have relatively low costs and may have immediate benefits to customer service in many
areas of the OID distribution system.

Implementation Schedule for Recommended Alternative
Background
The Infrastructure Plan includes a large number of projects that vary widely in cost,
construction complexity, basic purpose or drivers, and institutional factors. In some cases
there may be important tradeoffs between the relative timing of major projects. In addition,
OID currently faces significant limitations in funding and construction capacity, which
largely determine what scale of work can be done in any given fiscal cycle and construction
season. These factors necessitate a consistent, logical basis for the prioritizing of projects and
their arrangement into a cohesive implementation schedule which supports, and is
supported by, the other key elements of the WRP.
This section presents factors considered in developing the prioritized Implementation
Schedule, and a draft Implementation Schedule for the Best Apparent Alternative. The
Implementation Schedule presented here is based on projected available revenues, and
should be periodically reviewed and refined during subsequent implementation phases.

Prioritization and Coordination Factors for Implementation Scheduling
The following factors apply to varying degrees to the recommended projects and should
serve as a minimal “checklist” for consideration in project scheduling:
x

Facility condition and consequences of failure. For projects aimed at rehabilitating
degraded components of OID’s supply and conveyance infrastructures, these two factors
must both be considered. For example, failure of a major portion of the Cape Horn Tunnel
may require several months or longer to repair, and cause a nearly complete loss of
irrigation supply to the North Side of the OID system during this period. The economic
impacts to OID’s customers would likely be severe. In contrast, the failure of a degraded
reach of CIP pipe may affect only a few hundred acres for a week or so, until spot repairs
can be done, followed by complete replacement at the end of the irrigation season.

x

Benefits to OID customer service. These benefits can be considered in terms of long-term
service reliability, like repairing a section of Main Canal, or in more immediate terms, such
as improved peak period capacity and flexibility to accommodate arranged deliveries.
Flow-control and measurement projects, for example, may have relatively greater
immediate daily benefits to certain areas with the worst existing conditions.
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x

Projects with direct operational links and/or geographic proximity. In some cases, it
will make sense to implement two or three projects in sequence or in the same season,
given that each impacts the other directly in daily operations, or will be most efficiently
completed in a single construction mobilization. For example, the three lateral head
gates below Van Lier Reservoir would be best implemented as a group so that the
“package” of control from the Van Lier outflow gates down can be efficiently
implemented, and the economy of scale benefits can be obtained for a larger volume of
similar construction in a small area.

x

Permitting and environmental documentation requirements. The complexity and
timeline for this activity may vary widely between projects, and also may suggest a
specific grouping of projects for the specific strategic issues involved in this process.
Specific issues related to this aspect of project “packaging” and schedules are discussed
in Section 9 of the OID WRP Summary Report.

x

Funding availability. OID’s funding resources include a varying and, possibly, a more
complex mix of revenue in the future (water charges, Tri-Dam Power revenue, water
sales, etc.). In some cases, the larger projects will require careful consideration as to their
timing, possibly over several years of implementation, during which time they may
severely restrict the remaining mix of projects that can be done during this period.

x

Phasing of long-term replacement/rehabilitation. For ongoing programs such as the CIP
pipe replacement, lateral rehabilitation, and turnout replacements, there will typically be
three “phases” over the 25-year period. These may include an initial ramp-up phase, a
more aggressive few years during which “catch-up” is done, and then ramping down to a
long-term annual targeted level of work. The cumulative 25-year cost of these projects is
significant, but their annual costs, even during the peak years, is modest relative to other
projects. This allows some flexibility in the exact phasing for each project.

x

Pre-construction activity. This could include a mix of preliminary and final engineering
design, canal-flow monitoring, expanded drainwater flow monitoring, surveying and
mapping, pipeline and open ditch assessment program results, and land acquisition or
private owner agreements. Some of these activities will need to be undertaken in the
first 1 to 2 years of implementation, such as the flow monitoring, to provide information
necessary to refine the sizing, design, and operations of related projects.

x

Available construction windows. The combined factors of relatively wet winters and
the need to maintain largely uninterrupted irrigation service from April to September
will significantly restrict the timing of many projects. This may require having multiple
projects under way in dispersed areas each winter, and/or relatively higher levels of
contractor and OID construction staff mobilization, in order to complete the required
work in available time. A related factor to this is the project management and delivery
capacity for the combined OID and contractor forces.

x

Third-party agreements. For projects such as the outflow management and the
Woodward Reservoir intertie, OID will need to negotiate and secure agreements with
the neighboring districts such as SSJID, MID, and CSJWCD. These agreements may take
significant time to finalize, and their specific terms and conditions may influence basic
project features such as sizing, location, and operating practices.
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Implementation Schedule for the Best Apparent Alternative
An Implementation Schedule was developed for the projects included in the Best Apparent
Alternative. The Implementation Schedule is divided into two parts—one for the overall WRP
elements, and a second one for the Main Canals and Tunnels Improvements Program. The second
schedule is based on an already established implementation plan developed by OID staff for the
Main Canals and Tunnels Improvements Program projects. This plan was based on assessment of
the critical needs, construction phasing, and other key implementation factors. Figures H-2 and
H-3 show the WRP elements and the Main Canals and Tunnels Improvements Program elements,
respectively.
The project phasing for the WRP projects is approximate, and will require refinement
during the implementation phases of the WRP. However, it is consistent with the Financial
Model evaluations to ensure a feasible funding stream, and represents reasonable
assumptions about the relative timing of each category of projects. The following factors
influenced each functional category of projects:
x

Pipeline replacement and lateral rehabilitation. Each of these programs is shown in three
general phases—an initial phase for addressing critical areas, a “ramp-up” to more
aggressive construction over several years, and a final long-term phase of ongoing regularly
scheduled maintenance.

x

Flow control and measurement projects. These projects are relatively low cost, and provide
immediate benefits in many areas for improved operations and customer service. The
Category 1 projects would be implemented first, followed by the remaining projects.

x

Irrigation service turnouts. Similar to the pipeline and lateral programs, this schedule
includes approximately three phases: (1) to focus on the largest water users with specific
service requirements; (2) to ramp up to more widespread implementation of standardized
turnouts for smaller customers; and (3) to a long-term program for regularly scheduled
replacements.

x

Drainwater reclamation and outflow management. Each of these project groups will
require additional flow monitoring and related implementation steps.

x

North Side Regulating Reservoir. This project will require significant support work for
implementation, which limits how rapidly it can be implemented. It will require
coordination with nearby improvements such as the Cometa-Burnett head gates
replacement, and the Rodden High Line head gates replacement.

x

Woodward Reservoir Intertie. This project has relatively simple infrastructure
requirements, and significant potential benefits to downstream operations in Divisions 9
and 10. The primary factor for implementation timeline may be the development of an
operating agreement with SSJID.

x

Groundwater wells. The groundwater wells replacement projects are assumed to occur in
“packages” of 1 to 3 wells, spaced over the first 10 to 15 years.

x

SCADA. The expansion of OID’s SCADA system will be ongoing, in coordination with each
of the above projects.
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ATTACHMENT 1

Infrastructure Plan Unit Costs
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Item

Unit
Construction
Cost

Description

Demolition

$110/CY

Demolition and disposal of a reinforced concrete structures
and/or canal lining; haul distance  20 miles

New canal lining

$80/SY

Reshape canal, construct new 3.5” thick slip lining. Does not
included demo of existing structures or canal lining

Canal reshaping

$38/LF

8’ bottom width: import material and reshape main canal

Canal reshaping

$30/LF

6’ bottom width: import material and reshape lateral canals

Canal reshaping

$25/LF

4’ bottom width: import material and reshape lateral canals

Pipelines

$4.00/dia-in LF

Demo existing pipe or canal and construct new reinforced
concrete pipe

Concrete structures

$45/SF

Reinforced concrete structure construction, wall thickness up
to 12” thick. Cost of gates not included

Ramp flume

$56/SF

Premium work required: rate 25% higher than standard
concrete structures. Add $7,000 for stilling well and water
level sensor. SCADA not included

Manual slide gate

$205/in-width

average unit cost for purchase and installation

Motor operated gate

$400/in-width

average unit cost for purchase and installation

Rubicon overshot gate

$625/in-width

approximate average unit cost for purchase and installation

ITRC flap gate

$12,000 EA

Materials, in-house construction, and installation of a 48” h x
36”v gate

Regulating reservoir

$11,500/AF

Includes earthwork, lining, gates, fencing. Does not include
land acquisition and right-of-way

Reclamation and drainage
reservoir

Cost developed on an individual basis for earth reservoirs,
which included: land acquisition, clearing and grubbing,
excavation, material disposal (no disposal fee), place and
compact material, gravel roadway on bank, a new check
structure with a pump, barb wire fence

Groundwater: well
component

$22/dia-in LF

Includes: drilling, development, casing, screen, and discharge
tests

Groundwater: pump
component

$800/Hp

Includes: motor, pump, electrical wiring, concrete pad, fence,
flow meter, SCADA remote monitoring

Drainage and reclamation
pumping station

$1,250/Hp

SCADA

$30,000 EA

SCADA integrator to install communication hardware to
transmit a signal to and from the office headquarters

Power transformer

$4,000 EA

Connect to a new power transformer

Power transmission

$25/LF

New power transmission lines for short distances (<500 ft)

Land acquisition

$30,000/acre

Purchase land for items such as reservoirs
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ATTACHMENT 2: CIP COST SCHEDULE

ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year

30%
17%
10%
2005

Project Name and Description

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Total Capital
Cost ($)

Functional
Category

Year

Burnett Lateral—Bank reconstruction and fencing

83,000

Canal

2006

Campbell Lateral—Pioneer to Third Drop gunite

99,000

Canal

2006

Canal Reshaping and Rehabilitation Program

166,000

Canal

2006

Eaton Lateral Rehabilitation

190,000

Canal

2006

Hinds Lateral—Rebuild HG to Lambuth Road

289,000

Canal

2006

Mootz Drain—Rehabilitation Phase II Oliveira property

83,000

Canal

2006

Mootz Lateral—Continuation beyond Mr. Frobose property

41,000

Canal

2006

Mootz Lateral—Albers to Bently rebuild banks and road

149,000

Canal

2006

Sawyer Road & Pleasant Valley—Replace Crossing

124,000

Canal

2006

South Main—Prepare access for gunite on Stueve property

66,000

Canal

2006

Tulloch Lateral at Dunn's Ranch

83,000

Canal

2006

100,000

FC&M

2006

Albers Lateral at Stowell/Albers Split—Install measurement structure

36,000

FC&M

2006

Cavill Drain at McGee Road—Install Replogle flume

46,000

FC&M

2006

Claribel Lateral at Claribel Road—Install measurement structure

36,000

FC&M

2006

West Pump P/L, Wagoner Property—Install spill to river

43,000

FC&M

2006

Oakdale Deep Well—VFD installation

50,000

GW Well

2006

Oakdale Deep Well Rehabilitation

41,000

GW Well

2006

Paulsell No.1 Deep Well Rehabilitation—Site evaluation/engineering

17,000

GW Well

2006

Cape Horn Hazardous Assessment

100,000

MC&T

2006

Joint Main and Tunnel Rehabilitation (28% of $ 0.8 M) Copper Tunnel

224,000

MC&T

2006

Joint Main and Tunnel Rehabilitation—Engineering Design (28% of
$1.2M)

101,000

MC&T

2006

South Main—Goodwin Dam to 2-Mile Bar Rehabilitation Study

100,000

MC&T

2006

Willms Siphon Evaluation Study

125,000

MC&T

2006

Campbell Lateral P/L—Escalon-Belotta Road (Reid) replace P/L

206,000

Pipe

2006

Campbell P/L—Campbell to Magnolia/Laires property

239,000

Pipe

2006

Clarke P/L—Replace structures and P/L

83,000

Pipe

2006

Crane P/L—Replace P/L (400 ft of pipe)

33,000

Pipe

2006

Frymire Lateral—Convert to P/L from H/G to Sonora Road

83,000

Pipe

2006

Garr P/L—Snedigar Road crossing & P/L replacement

99,000

Pipe

2006

Kearney Lateral—Warnerville Road to Kearney P/L H/G

66,000

Pipe

2006

Adams 1, Kaplan Property—Grade and install drops
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ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year

30%
17%
10%
2005

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Project Name and Description

Total Capital
Cost ($)

Functional
Category

Year

Lambuth P/L between Valley Home & Clevland—Replace pipe

107,000

Pipe

2006

River Road P/L Replacement—Gambini property

330,000

Pipe

2006

Taro Drain—Replace bank P/L vs. bank rebuild

44,000

Pipe

2006

Turnout Replacement Program

78,000

Turnout

2006

Albers 1 at Milnes Road—Rebuild bank and install fence

142,000

Canal

2007

Canal Reshaping and Rehabilitation Program

166,000

Canal

2007

Eaton Lateral at Eaton Road—rebuild canal bank

129,000

Canal

2007

Hetland Lateral—Need access and rebuild bank

58,000

Canal

2007

Lone Tree Drain—Rebuild canal bank

20,000

Canal

2007

North Main—Remove trees and reconstruct bank

89,000

Canal

2007

River Bank Lateral—Holman Scales upstream to Warnerville Road

149,000

Canal

2007

Stowell Lateral—Replace bank, road, and fencing

173,000

Canal

2007

Brichetto/Claribel: LCW, gate, ramp flume, SCADA

381,000

FC&M

2007

Hinds Lateral—Rebuild H/G to Lambuth Road

124,000

FC&M

2007

25,000

FC&M

2007

Riverbank Lateral—Gate, ramp flume

132,000

FC&M

2007

South Lateral—Gate, ramp flume, SCADA

127,000

FC&M

2007

13,000

FC&M

2007

124,000

FC&M

2007

20,000

FC&M

2007

124,000

GW Well

2007

1,000,000

MC&T

2007

Joint Main and Tunnel Rehabilitation (28% of $ 1.0 M) Ram Tunnel

280,000

MC&T

2007

Aquatic Pesticide Containment Program—Year 1

413,000

Other

2007

2,008

Pipe

2007

Coop P/L—Relocate pipe from underneath dairy

83,000

Pipe

2007

Fairbanks P/L—Prepare access to replace P/L

83,000

Pipe

2007

Kearney P/L, Gardella property—Replace pipe

46,000

Pipe

2007

North Dudley at Wearin property—Relocate 1,300 ft. of pipe

83,000

Pipe

2007

2,008

Pipe

2007

102,000

Pipe

2007

58,000

R&D Internal

2007

McKinney Lateral at Escalon Bellota Road—Install O/F drop

Stevenot—Lift pump
Stowell/Albers Diversion—Replace
Sweet Lateral at Lone Tree Creek—Install measurement structure
Paulsell No.1 Deep Well rehabilitation
2-Mile Bar Slide Zone—Bypass route for new tunnel, design, CEQA, start

Clarke P/L—Replace 1,800 ft of 30-in. pipe

River Bank P/L, Eleanor to Snedigar—Replace pipe
Turner P/L, Rossini property—Replace pipe
Adams Creek Drain—Install pump (need power)

A2-2
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ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year

30%
17%
10%
2005

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Functional
Category

Year

78,000

Turnout

2007

Burnett Lateral—Bank reconstruction and fencing

248,000

Canal

2008

Fairbanks Lateral—North bank needs replacing

330,000

Canal

2008

North Main, Maino property—Gunite canal

248,000

Canal

2008

Burnett to 26-Mile Road—LCWs

123,000

FC&M

2008

Burnett/Cometa—LCW, H/G, ramp flume, SCADA

318,000

FC&M

2008

Claribel/Stowell—Propeller meters, flap gate, pipeline

311,000

FC&M

2008

Drop 8/Fairbanks/Hirschfeld—Rubicon, gate, SCADA

151,000

FC&M

2008

Little Johns Creek—Gates, ramp flume, SCADA

303,000

FC&M

2008

Paulsell/Cashman Creek Dam—LCW, SCADA, ramp flume

169,000

FC&M

2008

Riverbank/Crane—Propeller meters, LCW, flap gate

131,000

FC&M

2008

20,000

FC&M

2008

South/Palmer—LCW

207,000

FC&M

2008

2-Mile Bar Slide Zone—Bypass route for new tunnel, design, CEQA, finish

500,000

MC&T

2008

Joint Main and Tunnel Rehabilitation (28% of $1.0 M) Long Tunnel

280,000

MC&T

2008

Grider P/L—Replace 0.3 miles of CIP with 27-in. PVC pipe

289,000

Pipe

2008

Kearney Lateral—Warnerville Road to Kearney P/L H/G

231,000

Pipe

2008

78,000

Turnout

2008

Cometa Crossing on SSJID Canal—Rebuild

248,000

Canal

2009

Hirschfeld Lateral Phase 2—Rebuild bank and install fence

413,000

Canal

2009

South Main—Cashman Dam/Stueve's property gunite

149,000

Canal

2009

Dilberto—LCW and gate

67,000

FC&M

2009

Rodden High Line—Lateral inflow

84,000

FC&M

2009

Tulloch Pipeline Inlet—Gate and SCADA

71,000

FC&M

2009

Cape Horn Tunnel Rehabilitation Construction—First phase

3,400,000

MC&T

2009

South Main Rehabilitation—Goodwin Dam to 2-Mile Bar Rehabilitation I

2,000,000

MC&T

2009

Tunnel 8 Rehabilitation—Design and construction

1,300,000

MC&T

2009

Tunnel 9 Rehabilitation Phase 2

4,400,000

MC&T

2009

Survey Total District Year 1

624,000

Other

2009

Fairbanks P/L from Steinegul Road to Corn Box replacement

413,000

Pipe

2009

S3: South Lateral Reservoir / Union Pump and Pipeline—start

868,000

R&D Internal

2009

Turnout Replacement Program

156,000

Turnout

2009

Project Name and Description
Turnout Replacement Program

South Main Regulating Reservoir—Repair Replogle flume

Turnout Replacement Program
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Total Capital
Cost ($)
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ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year

30%
17%
10%
2005

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Functional
Category

Year

60,000

FC&M

2010

335,000

FC&M

2010

88,000

FC&M

2010

2-Mile Bar Slide Zone—New tunnel construction, Year 1

8,300,000

MC&T

2010

Cape Horn Tunnel Rehabilitation—Construction, final phase

4,000,000

MC&T

2010

Aquatic Pesticide Containment Program, Year 2

413,000

Other

2010

Survey Total District Year 2

936,000

Other

2010

S3: South Lateral Reservoir / Union Pump and Pipeline—finish

868,000

R&D Internal

2010

SSJID Woodward Reservoir Intertie

306,000

Reg. Res.

2010

Turnout Replacement Program

156,000

Turnout

2010

Canal Reshaping and Rehabilitation Program

468,000

Canal

2011

Clavey Drop—LCW, gate, SCADA

211,000

FC&M

2011

Groundwater Wells

511,000

GW Well

2011

Project Name and Description
Adams 1 LCW
Burnett/Tulloch—Rubicon, pipe, LCW, SCADA
Kearny Lateral—H/G and propeller meters

Total Capital
Cost ($)

2-Mile Bar Slide Zone—New tunnel construction, Year 2

7,000,000

MC&T

2011

South Main Rehabilitation—Goodwin Dam to 2-Mile Bar Rehabilitation II

1,750,000

MC&T

2011

Willms Siphon Rehabilitation—Construction

1,125,000

MC&T

2011

Frymire Lateral—Convert to P/L from H/G to Sonora Road

495,000

Pipe

2011

Pipe Replacement Program

577,000

Pipe

2011

N1: Tulloch / Lone Tree Drain Reservoir

535,000

R&D Internal

2011

Turnout Replacement Program

156,000

Turnout

2011

Canal Reshaping and Rehabilitation Program

468,000

Canal

2012

2-Mile Bar Slide Zone—New tunnel construction, Year 3

3,500,000

MC&T

2012

Canal rehabilitation from Tunnel 9 to Cashman Dam

1,568,000

MC&T

2012

Pipe

2012

R&D Trans.

2012

Pipe Replacement Program
S8: Albers Drain Reservoir and Pipeline

577,000
1,694,000

Turnout Replacement Program

156,000

Turnout

2012

Canal Reshaping and Rehabilitation Program

468,000

Canal

2013

Groundwater Wells

511,000

GW Well

2013

MC&T

2013

Pipe

2013

1,159,000

R&D Internal

2013

481,000

R&D Internal

2013

Canal rehabilitation from Tunnel 7 to Tunnel 9
Pipe Replacement Program
N4: Sweet Lateral / Lone Tree Creek Large Reservoir—start
S7: Palmer Reclamation Pump and Reservoir

A2-4
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ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year

30%
17%
10%
2005

Project Name and Description
Turnout Replacement Program

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Total Capital
Cost ($)
156,000

Functional
Category

Year

Turnout

2013

N6: Reservoir to capture and transfer to CSJWCD

1,449,000

R&D Trans.

2014

Cometa Regulating Reservoir—start

2,979,000

Reg. Res.

2014

Turnout

2014

1,159,000

R&D Internal

2015

686,000

R&D Internal

2015

2,016

R&D Trans.

2015

Reg. Res.

2015

Turnout Replacement Program
N4: Sweet Lateral / Lone Tree Creek Large Reservoir—finish
S4: Laughlin Drain Reservoir
S11: Cavill Pond Reservoir
Cometa Regulating Reservoir—finish

156,000

2,979,000

Turnout Replacement Program

156,000

Turnout

2015

Canal Reshaping and Rehabilitation Program

133,000

Canal

2016

Groundwater Wells

511,000

GW Well

2016

Pipe Replacement Program

577,000

Pipe

2016

N7: Lower Cometa Outflow Reservoir (to CSJWCD)

1,046,000

R&D Trans.

2016

S5: Coulter Pond Reservoir and Pipeline

3,376,000

R&D Trans.

2016

S9: Lower Kuhn Drain Reservoir

520,000

R&D Trans.

2016

Turnout Replacement Program

156,000

Turnout

2016

Canal Reshaping and Rehabilitation Program

1,590,000

Canal

2017

Groundwater Wells

1,023,000

GW Well

2017

Pipe Replacement Program

2,887,000

Pipe

2017

Turnout

2017

Turnout Replacement Program

312,000

Canal Reshaping and Rehabilitation Program

1,590,000

Canal

2018

Groundwater Wells

1,023,000

GW Well

2018

Pipe Replacement Program

2,887,000

Pipe

2018

Turnout

2018

Canal

2019

GW Well

2019

Pipe

2019

Turnout

2019

Turnout Replacement Program
Canal Reshaping and Rehabilitation Program
Groundwater Wells
Pipe Replacement Program
Turnout Replacement Program

312,000
2,009,000
511,000
3,176,000
312,000

Canal Reshaping and Rehabilitation Program

1,755,000

Canal

2020

Groundwater Wells

1,023,000

GW Well

2020

Pipe Replacement Program

2,887,000

Pipe

2020

Turnout

2020

Turnout Replacement Program
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ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year

30%
17%
10%
2005

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Total Capital
Cost ($)

Functional
Category

Year

Canal Reshaping and Rehabilitation Program

1,755,000

Canal

2021

Groundwater Wells

1,023,000

GW Well

2021

Pipe Replacement Program

2,887,000

Pipe

2021

Turnout

2021

Project Name and Description

Turnout Replacement Program

312,000

Canal Reshaping and Rehabilitation Program

1,755,000

Canal

2022

Groundwater Wells

1,023,000

GW Well

2022

Pipe Replacement Program

2,887,000

Pipe

2022

Turnout

2022

Canal

2023

GW Well

2023

Pipe

2023

Turnout

2023

Canal

2024

GW Well

2024

Pipe

2024

Turnout

2024

Turnout Replacement Program
Canal Reshaping and Rehabilitation Program
Groundwater Wells
Pipe Replacement Program
Turnout Replacement Program
Canal Reshaping and Rehabilitation Program
Groundwater Wells
Pipe Replacement Program
Turnout Replacement Program

312,000
1,755,000
511,000
3,609,000
312,000
1,755,000
511,000
3,609,000
156,000

Canal Reshaping and Rehabilitation Program

1,755,000

Canal

2025

Groundwater Wells

1,023,000

GW Well

2025

Pipe Replacement Program

2,887,000

Pipe

2025

Turnout

2025

Turnout Replacement Program

156,000

Canal Reshaping and Rehabilitation Program

1,755,000

Canal

2026

Groundwater Wells

1,023,000

GW Well

2026

Pipe Replacement Program

2,887,000

Pipe

2026

Turnout

2026

Turnout Replacement Program

156,000

Canal Reshaping and Rehabilitation Program

2,175,000

Canal

2027

Pipe Replacement Program

3,609,000

Pipe

2027

Turnout

2027

Turnout Replacement Program

156,000

Canal Reshaping and Rehabilitation Program

2,175,000

Canal

2028

Pipe Replacement Program

3,609,000

Pipe

2028

Turnout

2028

Turnout Replacement Program

156,000

Canal Reshaping and Rehabilitation Program

2,341,000

Canal

2029

Pipe Replacement Program

3,609,000

Pipe

2029
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ATTACHMENT 2

Oakdale Irrigation District: Water Resources Plan
OID WRP Technical Appendixes
Construction Contingency
Engineering/Administration/Legal
Construction Management / SDC
Base Year
Project Name and Description
Turnout Replacement Program

30%
17%
10%
2005

Capital costs for Main Canals and Tunnels Improvements
Program projects provided by OID.

Total Capital
Cost ($)
156,000

Functional
Category

Year

Turnout

2029

Canal Reshaping and Rehabilitation Program

2,341,000

Canal

2030

Pipe Replacement Program

3,609,000

Pipe

2030

Turnout

2030

Turnout Replacement Program
Total
FC&M
GW
H/G
LCW
MC&T
P/L
R&D
VFD

156,000
$168,538,000

=
=
=
=
=
=
=
=

flow control and measurement structures
groundwater
head gate
long-crested weir
main canals and tunnels
pipeline
reclamation and drainwater
variable-frequency drive
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ATTACHMENT 3

Conceptual Facility Guidelines

ATTACHMENT 3

Conceptual Facility Guidelines
For each general project or facility type, a uniform set of primary features and assumptions
were developed. These are referred to as the Conceptual Facility Guidelines, or CFGs. The
purpose of the CFGs was to provide a common baseline for cost estimating and to provide
OID engineering and operations staff with an overview of the facility features for their
review. The CFGs are based on a combination of standard irrigation facility design
references such as the Bureau of Reclamation’s Design of Small Canals Handbook, existing OID
infrastructure standards, and typical irrigation design standards from applicable similar
projects. Table A3-1 lists the CFGs for the primary types of projects.
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A3-1

OID WATER RESOURCES PLAN TECHNICAL APPENDIXES

TABLE A3-1

Conceptual Facility Guidelines
OID WRP Technical Appendixes
Facility Type
Earthen Canal
Reshaping and
Rehabilitation

Canal Lining with
Concrete

A3-2

Item

Value / Assumption

Notes

Capacity

Based on typical peak-flow conditions from 1983 Master
Plan and 2004 operations data. Considered three general
flows for sizing; 300 cfs, 80 cfs, and 40 cfs.

Flow velocity

Maximum 3 ft/sec average, to prevent scour.

Bottom width to depth
ratio

1.5 to 1, for hydraulic efficiency and reasonable
maintenance access.

Side slopes

1.5 to 1 average.

Earthwork sequence

1. Scraping of existing top layer materials.
2. Imported fill placement and compaction.
3. Excavation, trimming, and final preparation.

Access road

12-foot access road on at least one side of canal.

Fencing

6 strand barb wire.

Fencing needed to keep livestock out of
ditches, prevent damage to banks.

Construction Method

Slip form lining

Shot-crete with poly-fiber reinforcement may
be viable option also.
Proper subgrade support and embedding
upper edge of lining to prevent under-cutting
by drainage are critical to service life.

Thickness

3.5 inches

Geometry / reshaping

Same geometry as earth reshaping.

Long-term flows may vary based on land
use changes.

Most laterals oversized, lack proper cross
section because of erosion. Will require
importing suitable fill materials from nearby
borrow areas. May be able to use
reclamation pond projects where adjacent.
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TABLE A3-1

Conceptual Facility Guidelines
OID WRP Technical Appendixes
Facility Type
Pipeline Replacement

Groundwater Wells

Item

Value / Assumption

Notes

Capacity

Based on existing peak flows or 1983 Master Plan values.

Materials

PVC for 30-inch and smaller, reinforced-concrete pipe
(C-76 type) with rubber gasket joints for larger pipes.

Pressure, head

Variable, but typically less than 20 ft of head.

Minimum depth

3 feet from outside crown to surface.

Trench conditions

Suitable bedding, backfill for pipe zone, native backfill
above.

Install tracer tape for non-metallic pipe.

Depth of casing

500 feet

Based on typical existing wells.

Capacity

1,800 to 2,200 gpm

Based on typical existing wells.

TDH

200 feet

higher than most existing wells, allows for
long-term fluctuations in groundwater levels.

Combined pump and
motor efficiency

70% total

Pump motor type

Fixed speed, electric motor

Building, appurtenances

Concrete slab, metal shop-type building for electrical
controls, and pump motor housing.
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Similar to existing OID well sites.
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TABLE A3-1

Conceptual Facility Guidelines
OID WRP Technical Appendixes
Facility Type
Reclamation and
Outflow Management
Projects

Flow Control And
Measurement
Structures

A3-4

Item

Value / Assumption

Reservoir capacity

Sized to store 1 full day of peak month average flow for
internal reclamation, 2 days flow for outflow management.

Depth

6 to 8 feet.

Bank width, side slopes
geometry

14 foot gravel road on berm, 2 to 1 side slopes 18 inches
of freeboard.

Fencing

6 strand barbed wire fencing for livestock, public
restriction.

Pump station features

Fixed-speed electric motor pump, similar to current
reclamation pumps. Housed in metal shop-type building,
concrete floor for motor, controls, flow meter, valves,
related appurtenances.

Pump station sizing

Based on TDH for reservoir pump down, head loss in
pipelines, net elevation change to discharge point.

Pipeline

Buried pipeline, sized for 5 to 6 ft/sec velocity at max
pumping.

Land acquisition

Purchase required from private landowner.

Water level and flowcontrol methods

Flash Boards: 4 feet maximum length for manual lifting
Long crested weirs
Motor operated or manual slide gates
Over-shot gates
Radial gates
Ramp flumes
Propeller meters

Structure replacement

Demolish and replace concrete structures if in poor
condition or not suitable to facilitate new equipment.

Capacity/Sizing

Based on current maximum flows.

Notes
Sufficient storage to smooth out variable
drain flow, provide 1 to 2 days planning for
reuse or outflow scheduling.

Drivable access for maintenance, freeboard
for wind fetch, safety margin on filling.

Similar to existing reclamation pumps.
Gravity versus pumped flow to and from the
reservoir will depend on project site
topography.

Selection of equipment and methods based
on capacity, operational requirements.
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TABLE A3-1

Conceptual Facility Guidelines
OID WRP Technical Appendixes
Facility Type
Annexation
Infrastructure

Turnouts

Item

Value / Assumption

Assumed acreage per
lateral

640 acres, about 1 square mile.

Crop mix

Primarily orchards

On-farm efficiency

70% minimum.

Peak month reference
ET

7 inches

Conveyance system

Low head pump station off existing Main Canal or lateral,
with buried head distribution pipeline. Features for pump
and pipes similar to above.

Lateral layout

Main line with branches to mid-points of 4 blocks, no
looped mains.

Right-of-way

20 foot corridor or main line pipe.

Parcel size for OID
delivery turnout

160 acres.

Turnout pressure

5 psi.

Types

Assume three standardized types based on parcel size
and irrigation practices. Options include standard canal
gate, CHO type, propeller meters.
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TABLE A3-1

Conceptual Facility Guidelines
OID WRP Technical Appendixes
Facility Type
Regulating Reservoirs

A3-6

Item

Value / Assumption

Sizing Basis

Total volume based on sum of outflow storage, inflow
storage, dead storage

Cut storage (inflow)

25% of maximum downstream flows for 6 hours plus the
travel time from next upstream reservoir.

Call Storage

25% of maximum downstream storage for 24 hours.

Location

Any head-gate serving 10% or more of system is more
than 4-hour flow time from reservoir.

Embankment Geometry

Same are existing RVL Reservoir.

Outflow Control

Motor operated under-shot gates and downstream
measurement flume.

Free board

Based on wind fetch, safety factor, assume 2-foot
minimum.

Materials

Low permeability embankment core materials, concrete
lining on upper 2/3 of bank to prevent erosion.

Fencing

Site perimeter fencing for livestock.

Notes
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