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PREFACE

PREFACE
This Water Management Plan (WMP or Plan) has been prepared by Solano Irrigation District
(SID or District) in accordance with the Mid Pacific Region 2017 Standard Criteria. In 2015,
SID prepared an Agricultural Water Management Plan (AWMP) to meet the requirements of the
Water Conservation Act of 2009, also known as Senate Bill x7-7 (SBx7-7), and the Mid Pacific
Region 2014 Standard Criteria. This Plan is an update of the 2015 AWMP to meet the
requirements of SID’s contract with the U.S. Bureau of Reclamation (USBR, or Reclamation),
and thus focuses on the Mid Pacific Region 2017 Standard Criteria. Sections of the Plan specific
to the Water Conservation Act of 2009 and subsequent Executive Orders issued by Governor
Brown during the drought (primarily Executive Order B-29-15) were not required to be updated
for this plan. These sections, namely the climate change analysis (Section 6), water use
efficiency evaluation (Subsection 7.6), and drought management plan (Attachment L), will be
updated in 2020 when the next five-year update of the state required AWMP is due.
The main resource used to develop this 2018 WMP was the Mid Pacific Region 2017 Standard
Criteria. The resolution of adoption and two cross-references are provided on the following
pages. The first cross reference identifies the location(s) in the WMP within which each of the
applicable requirements of the Mid Pacific Region 2017 Standard Criteria is addressed. The
second cross reference identifies the location(s) in the WMP within which each of the applicable
requirements of SBx7-7 and the corresponding sections of the CWC and CCR is addressed.
These cross-references are intended to support efficient review of the WMP to verify compliance
with the CWC and CCR and the 2017 Standard Criteria.
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RESOLUTION
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CROSS-REFERENCE TO
REQUIREMENTS OF 2017 STANDARD CRITERIA

CROSS-REFERENCE TO REQUIREMENTS OF USBR 2017 STANDARD
CRITERIA

Section III - BMPs for Agricultural Contractors

Section II - Inventory of
Water Resources

Section I - Description of the
District

Section

Draft

USBR Mid-Pacific Region 2017 Standard Criteria
A. History
B. Location and Facilities
C. Topography and Soils
D. Climate
E. Natural and Cultural Resources
F. Operating Rules and Regulations
G. Water Measurement, Pricing, and Billing
H. Water Shortage Allocation Policies
I. Evaluate Policies of Regulatory Agencies Affecting the Contractor
and Identify Policies that Inhibit Good Water Management
A. Surface Water Supply
B. Groundwater Supply
C. Other Water Supplies
D. Source Water Quality Monitoring Practices
E. Water Uses within the District: Agricultural; Urban; Groundwater
Management Plan/Banking Programs; Transfers, Exchanges,
Rescheduling, Purchases, or Sales; Other
F. Outflow from the District
G. Water Accounting
A. Critical BMPs for Agricultural Contractors
Water Measurement
Designate the Water Conservation Coordinator
Provide or Support the Availability of Water Management
Services to Water Users
Pricing Structure
Evaluate and Improve Efficiencies of Contractor's Pumps
B. Exemptible BMPs for Agricultural Contractors
Facilitate Alternative Land Use
Facilitate Use of Available Recycled Water that Otherwise
Would Not be Used Beneficially, Meets all Health and Safety
Criteria, and Does Not Cause Harm to Crops or Soils
Facilitate the Financing of Capital Improvements for On-Farm
Irrigation Systems
Incentive Pricing
Canal Lining/Piping and Regulatory Reservoirs

iii

Applicable WMP
Section(s)
3
3.3, 3.4
3.5
3.6
3.7
3.8
3.9, 3.10
3.11
3.12, 3.13
4.2, Att. M
4.3, Att. M
4.4
4.5, Att. H
5
5
5, Att. M
see below
3.9, 7.2
7.2
7.2
3.10, 7.2
7.2
see below
7.3
7.3
7.3
3.10, 7.3
3.4, 7.3
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Section

CROSS-REFERENCE TO
REQUIREMENTS OF 2017 STANDARD CRITERIA

USBR Mid-Pacific Region 2017 Standard Criteria
Increase Flexibility in Water Ordering By, and Delivery To,
Water Users (within Operational Limits)
Construct and Operate Contractor Spill and Tailwater Recovery
Systems
Plan to Measure Outflow
Optimize Conjunctive Use
Automate Distribution and/or Drainage System Structures
Facilitate or Promote Water User Pump Testing and Evaluation
Mapping
C. Provide 5-Year Budget for Implementing BMPs

Draft
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Applicable WMP
Section(s)
3.4, 3.9, 7.3
3.4, 7.3
7.3
4.3, 5, 7.3
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7.3
7.5
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REQUIREMENTS OF SBX7-7

CROSS-REFERENCE TO REQUIREMENTS OF SBX7-7
California Water Code, Division 6, Part 2.55. Sustainable Water Use and
Demand Reduction

(a)
(b)
(1)
(2)
(c)

(1)
(2)
(3)
(4)

(5)
(6)

Draft

Applicable
WMP
Section(s)

Subdivision

10608.48

Paragraph

Division

Chapter 4. Agricultural Water Suppliers

Code Language
On or before July 31, 2012, an agricultural water supplier shall
implement efficient water management practices pursuant to
subdivisions (b) and (c).

7

Agricultural water suppliers shall implement all of the following
critical efficient management practices:
Measure the volume of water delivered to customers with
sufficient accuracy to comply with subdivision (a) of Section
531.10 and to implement paragraph (2)
Adopt a pricing structure for water customers based at least in
part on quantity delivered.
Agricultural water suppliers shall implement additional efficient
management practices, including, but not limited to, practices to
accomplish all of the following, if the measures are locally cost
effective and technically feasible:
Facilitate alternative land use for lands with exceptionally high
water duties or whose irrigation contributes to significant
problems, including drainage.
Facilitate use of available recycled water that otherwise would
not be used beneficially, meets all health and safety criteria, and
does not harm crops or soils.
Facilitate the financing of capital improvements for on-farm
irrigation systems.
Implement an incentive pricing structure that promotes one or
more of the following goals:
(A) More efficient water use at the farm level.
(B) Conjunctive use of groundwater.
(C) Appropriate increase of groundwater recharge.
(D) Reduction in problem drainage.
(E) Improved management of environmental resources.
(F) Effective management of all water sources throughout the
year by adjusting seasonal pricing structures based on
current conditions.
Expand line or pipe distribution systems, and construct
regulatory reservoirs to increase distribution system flexibility
and capacity, decrease maintenance, and reduce seepage.
Increase flexibility in water ordering by, and delivery to, water
customers within operational limits.

v

(see below)
3.9, 7.2
3.10, 7.2

(see below)
7.3
7.3
7.3
3.10, 7.3

3.4, 7.3
3.4, 3.9, 7.3
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CROSS-REFERENCE TO
REQUIREMENTS OF SBX7-7

California Water Code, Division 6, Part 2.55. Sustainable Water Use and
Demand Reduction

(7)
(8)
(9)
(10)
(11)
(12)

(13)
(14)
10608.48

Draft

(d)

Applicable
WMP
Section(s)

Paragraph

Subdivision

Division

Chapter 4. Agricultural Water Suppliers

Code Language
Construct and operate supplier spill and tailwater recovery
systems.

3.4, 7.3

Increase planned conjunctive use of surface water and
groundwater within the supplier service area.
Automate canal control structures.
Facilitate or promote customer pump testing and evaluation.
Designate a water conservation coordinator who will develop
and implement the water management plan and prepare progress
reports.
Provide for the availability of water management services to
water users. These services may include, but are not limited to,
all of the following:
(A) On-farm irrigation and drainage system evaluations.
(B) Normal year and real-time irrigation scheduling and crop
evapotranspiration information.
(C) Surface water, groundwater, and drainage water quantity
and quality data.
(D) Agricultural water management educational programs
and materials for farmers, staff, and the public.
Evaluate the policies of agencies that provide the supplier with
water to identify the potential for institutional changes to allow
more flexible water deliveries and storage.
Evaluate and improve the efficiencies of the supplier’s pumps.
Agricultural water suppliers shall include in the agricultural
water management plans required pursuant to Part 2.8
(commencing with Section 10800) a report on which efficient
water management practices have been implemented and are
planned to be implemented, an estimate of the water use
efficiency improvements that have occurred since the last report,
and an estimate of the water use efficiency improvements
estimated to occur five and 10 years in the future. If an
agricultural water supplier determines that an efficient water
management practice is not locally cost effective or technically
feasible, the supplier shall submit information documenting that
determination.

vi
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CROSS-REFERENCE TO
REQUIREMENTS OF SBX7-7

California Water Code, Division 6, Part 2.8. Agricultural Water
Management Planning
Chapter 3. Agricultural Water Management Plans

10821

(a)

Paragraph

Subdivision

Division

(b)

10826
(a)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

Draft

Code Language
An agricultural water supplier shall prepare and adopt an
agricultural water management plan in the manner set forth in
this chapter on or before December 31, 2012, and shall update
that plan on December 31, 2015, and on or before December 31
every five years thereafter.
An agricultural water supplier required to prepare a plan
pursuant to this part shall notify each city or county within
which the supplier provides water supplies that the agricultural
water supplier will be preparing the plan or reviewing the plan
and considering amendments or changes to the plan. The
agricultural water supplier may consult with, and obtain
comments from, each city or county that receives notice
pursuant to this subdivision.
The amendments to, or changes in, the plan shall be adopted and
submitted in the manner set forth in Article 3 (commencing with
Section 10840).
Article 2. Contents of Plans

Code Language
An agricultural water management plan shall be adopted in
accordance with this chapter. The plan shall do all of the
following:
Describe the agricultural water supplier and the service area,
including all of the following:
Size of the service area.
Location of the service area and its water management
facilities.
Terrain and soils.
Climate.
Operating rules and regulations.
Water delivery measurements or calculations.
Water rate schedules and billing.
Water shortage allocation policies.

vii

Applicable
WMP
Section(s)

(a)

2

2

2

Applicable
WMP
Section(s)

Subdivision

10820

Paragraph

Division

Article 1. General Provisions

(see
below)
(see
below)
3.3
3.3, 3.4
3.5
3.6
3.8
3.9
3.10
3.11
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(b)
(1)
(2)
(3)
(4)
(5)

10826

(b)

(6)
(7)

(8)
(c)

Include in the plan the water use efficiency information required
pursuant to Section 10608.48.
Article 3. Adoption and Implementation of Plans
Paragraph

Subdivision

Division

Water supply reliability.

Describe previous water management activities.

(e)

Draft

Water accounting, including all of the following:
(A) Quantifying the water supplier's water supplies.
(B) Tabulating water uses.
(C) Overall water budget.

Include an analysis, based on available information, of the effect
of climate change on future water supplies.

(d)

10841

Describe the quantity and quality of water resources of the
agricultural water supplier, including all of the following:
Surface water supply.
Groundwater supply.
Other water supplies.
Source water quality monitoring practices.
Water uses within the agricultural water supplier's service
area, including all of the following:
(A) Agricultural.
(B) Environmental.
(C) Recreational.
(D) Municipal and industrial.
(E) Groundwater recharge.
(F) Transfers and exchanges.
(G) Other water uses.
Drainage from the water supplier's service area.

Code Language
Prior to adopting a plan, the agricultural water supplier shall
make the proposed plan available for public inspection, and
shall hold a public hearing on the plan. Prior to the hearing,
notice of the time and place of hearing shall be published within
the jurisdiction of the publicly owned agricultural water supplier
pursuant to Section 6066 of the Government Code. A privately
owned agricultural water supplier shall provide an equivalent
notice within its service area and shall provide a reasonably
equivalent opportunity that would otherwise be afforded through
a public hearing process for interested parties to provide input
on the plan. After the hearing, the plan shall be adopted as
prepared or as modified during or after the hearing.

viii

(see
below)
4.2
4.3
4.4
4.5
4, 5

5
5

1.1, 4.2,
5.8
6
1, 2, 3, 4,
7
7
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10842

10843

(a)

(b)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
10844

(a)

(b)

Draft

An agricultural water supplier shall implement the plan adopted
pursuant to this chapter in accordance with the schedule set
forth in its plan, as determined by the governing body of the
agricultural water supplier.
An agricultural water supplier shall submit to the entities
identified in subdivision (b) a copy of its plan no later than 30
days after the adoption of the plan. Copies of amendments or
changes to the plans shall be submitted to the entities identified
in subdivision (b) within 30 days after the adoption of the
amendments or changes.
An agricultural water supplier shall submit a copy of its plan
and amendments or changes to the plan to each of the following
entities:
The department.
Any city, county, or city and county within which the
agricultural water supplier provides water supplies.
Any groundwater management entity within which jurisdiction
the agricultural water supplier extracts or provides water
supplies.
Any urban water supplier within which jurisdiction the
agricultural water supplier provides water supplies.
Any city or county library within which jurisdiction the
agricultural water supplier provides water supplies.
The California State Library.
Any local agency formation commission serving a county
within which the agricultural water supplier provides water
supplies.
Not later than 30 days after the date of adopting its plan, the
agricultural water supplier shall make the plan available for
public review on the agricultural water supplier's Internet Web
site.
An agricultural water supplier that does not have an Internet
Web site shall submit to the department, not later than 30 days
after the date of adopting its plan, a copy of the adopted plan in
an electronic format. The department shall make the plan
available for public review on the department's Internet Web
site.

ix
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CROSS-REFERENCE TO
REQUIREMENTS OF SBX7-7

12

Draft

Applicable
WMP
Section(s)

Paragraph

Subdivision

Division

Executive Order B-29-15 (April 1, 2015).

Code Language

Agricultural water suppliers that supply water to more than
25,000 acres shall include in their required 2015 Agricultural
Water Management Plans a detailed drought management plan
that describes the actions and measures the supplier will take to
manage water demand during drought. The Department shall
3.11, Att. L
require those plans to include quantification of water supplies
and demands for 2013, 2014, and 2015 to the extent data is
available. The Department will provide technical assistance to
water suppliers in preparing the plans.
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INTRODUCTION
This Water Management Plan (WMP or Plan) has been prepared by the Solano Irrigation District
(SID or District) to describe the District’s agricultural water management activities in accordance
with the U.S. Bureau of Reclamation (USBR, or Reclamation) Mid-Pacific Region 2017
Standard Criteria. Preparation of the WMP includes a detailed evaluation of the District’s water
management operations as they relate to the implementation of mandatory and other locally costeffective best management practices (BMPs), generally consistent with the efficient water
management practices (EWMPs) described in the Water Conservation Act of 2009.
This Plan is an update of the 2015 AWMP focusing on the Mid-Pacific Region 2017 Standard
Criteria. Sections of the Plan specific to the Water Conservation Act of 2009 and subsequent
Executive Orders issued by Governor Brown during the drought (primarily Executive Order B29-15) were not required to be updated at this time. These sections, namely the climate change
analysis (Section 6), water use efficiency evaluation (Subsection 7.6), and drought management
plan (Attachment L), will be updated in 2020 when the next five-year update of the AWMP is
due.
The District’s mission statement (SID, 2018) is:
“Solano Irrigation District’s mission is to provide safe and reliable water to our farms, families,
and businesses. As stewards of our precious local water resources, we are committed to
responsible environmental and fiscal management in order to protect and ensure those resources
into the future.”
Water for irrigation is foundational to supporting agriculture, an important economic activity in
Solano County. In 2017, $363 million in agricultural commodities were produced in the County 1.
Key strategies employed by SID to support overall water management objectives are the
conjunctive management of surface and groundwater supplies and water conservation.
SID is an agricultural water supplier that is required to submit a Water Management Plan (WMP)
to Reclamation according to the Standard Criteria (Criteria). Reclamation approved SID’s most
recent WMP in February 2010. Although most USBR contractors and subcontractors are
required to submit an updated WMP every five years, the USBR delayed SID’s next submission
until 2018 to synchronize the schedules of contractors and subcontractors under the same
contract. Recognizing the importance of water management planning, SID has made significant
progress in water management in recent years and chose to develop and submit a 2015 AWMP
according to the California Water Code (CWC) to comply with the requirement to submit an
AWMP by December 31, 2015 (CWC §10820). In addition, the District chose to meet all the
1

Solano County 2017 Crop and Livestock Report, Solano County Agricultural Commissioner.
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requirements of the Reclamation’s 2014 Standard Criteria in that 2015 AWMP. This 2018 WMP
was developed and adopted in compliance with the Mid-Pacific Region 2017 Standard Criteria
and is submitted to comply with the requirement of Central Valley Project Improvement Act of
1992 and Section 210(b) of the Bureau of Reclamation Reform Act of 1982.
Development of the WMP represents a substantial effort by SID to evaluate its water
management, including the development of a detailed water balance spanning the period from
1991 to 2017 for three primary water accounting centers:
•
•
•

SID Distribution Canals
Irrigated Lands
Drainage System

The WMP consists of an introduction to SID, its history, and previous water management
activities; a review of the public participation process to prepare and adopt this WMP; a detailed
description of the District’s physical setting, formation, organization, operations, and facilities;
an inventory of water supplies and uses, a discussion of potential impacts of climate change and
adaptation strategies, an evaluation of the implementation of EWMPs and corresponding Water
Use Efficiency (WUE) improvements, and drought management plan.
WATER MANAGEMENT OBJECTIVES AND ACTIONS
The District’s primary water management objective is to maintain a reliable, affordable, high
quality water supply for agriculture and other uses. To that end, SID has conducted and
participated in numerous local and regional water management projects and initiatives, in
addition to the day-to-day operation and maintenance of the District’s supply and distribution
system to meet irrigation, domestic, and municipal and industrial (M&I) water demands. Actions
of note initiated in the last 30 years include the following:
•
•
•
•
•
•

Draft

Solano Irrigation District Groundwater Resources Report prepared in 1988 and updated
in 2006. Updates on groundwater levels and quality prepared annually.
Solano Irrigation District Water Management Plan accepted by the USBR in February
2010.
Solano Irrigation District 2015 Agricultural Water Management Plan approved as the
District’s 2015 AWMP by Department of Water Resources (DWR) in 2016.
Annual WMP updates submitted to the USBR (annual WMP updates were not required in
2016 and 2017 because the online portal for submitting the updates was not available).
Capital Replacement Charge (CRC) Financial Plan in 2014, for M&I customers, to
provide a funding plan to replace facilities before they fail.
Strategic Plan in 2014, providing a roadmap for the District to respond to current and
future challenges. The plan consists of Board-approved two-tier program and strategy
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statement. Additionally, the plan re-confirmed the District’s mission statement and
established District Vision and Values statements.
Financial Plan and Water Rate Study in 2015, providing a financial plan and cost of
service analysis to support the District’s future water rates. Key objectives of the study
included revenue sufficiency, fairness, and affordability among others.
System Optimization Review Report in 2015, providing information on the best, most
cost-effective practices to implement to improve the project efficiency and customer
service;
Water Supply Shortage Risk Assessment in 2015, providing information on projected
future SID agricultural water demands.
1991 – 2017 Water Balance Description and Results in 2018, providing information on
the sources, uses and disposition of surface and groundwater in the District along with
losses and performance indices.

Recent drought conditions reemphasize the importance of recharge from surface water supplies
for the Solano and Suisun-Fairfield Groundwater Subbasins to be operated sustainability, as
required by the enactment of the Sustainable Groundwater Management Act of 2014 (SGMA).
Analysis shows that seepage and deep percolation of most of SID’s surface water supply serves
as a primary source of recharge to these two groundwater subbasins. Thus, a significant portion
of the water used by others within these groundwater subbasins is derived from management of
surface water resources by SID and its irrigation customers. SID is and will continue to actively
work with others within Solano County to comply with SGMA. In addition to its own water
management practices, SID will work with local interests to develop the tools needed to achieve
long-term groundwater sustainability by identifying additional ways to maximize local water
supplies, enhance conjunctive management practices, and recharge the groundwater system.
IMPLEMENTATION OF EFFICIENT WATER MANAGEMENT PRACTICES
The 2017 Standard Criteria and SBx7-7 list 17 Best Management Practices (BMPs) and 16
EWMPs, respectively, that are aimed at promoting efficient water management. According to the
2017 Criteria, five BMPs are critical and mandatory, while the remaining 12 BMPs are to be
implemented if technically feasible and locally cost effective. According to SBx7-7, two
EWMPs are “critical” and mandatory, while the remaining fourteen “conditional” EWMPs are to
be implemented if technically feasible and locally cost effective. SID is implementing all of the
mandatory BMPs and EWMPs. Of the twelve exemptible BMPs and fourteen conditional
EWMPs, SID is implementing all that are technically feasible at locally cost effective levels.
These actions are organized with respect to the Best Management Practices (BMPs) listed in the
USBR 2017 Criteria for Water Management Planning and the Efficient Water Management
Practices (EWMPs) described in California Water Code (CWC) §10608.48. The BMPs and
EWMPs, along with past and future implementation activities by SID are described in Table ES1.
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The District has focused recent BMP and EWMP evaluation and implementation efforts on
improving delivery flexibility to customers and reducing operational spillage through canal
automation. The Vaughn Canal was chosen as the pilot site for initial implementation of a
Rubicon Total Channel Control (TCC) system, which has been operational since the 2016
irrigation season. The District installed eight Rubicon FlumeGates, 17 Rubicon SlipGates and 13
magnetic flowmeters to control and monitor flows including the pumps and wells located on the
Vaughn. During normal operation of the Vaughn Canal using Rubicon’s TCC system, the
District has decreased the annual spill volume from 118 acre-feet in 2015 to an average of 6
acre-feet per year for years 2016 through 2018.
CONCLUSION
Development of this WMP has provided SID with an opportunity to evaluate and describe its
ongoing water management activities and to evaluate how these actions support the District’s
water management objectives, described above, as well as water use efficiency improvements
from the State’s perspective. As demonstrated in the Plan, SID is a local leader in water
management and is committed to the ongoing evaluation and implementation of water
management practices that meet the District’s mission and corresponding water management
objectives. In the future, SID will continue efforts to effectively manage available surface water
and groundwater supplies.
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Table ES-1. Summary of BMP/EWMP Implementation Status
Reclamation
2017 Criteria

Critical BMP
1

Critical BMP
2

Water Code
Reference No.

10608.48.b(1)
Mandatory

BMP/EWMP
Water Measurement/Measure
the volume of water delivered
to customers with sufficient
accuracy

Position

Implementing

10608.48.c(11)

Designate the Water
Conservation Coordinator/

10608.48.c(12)

Provide or Support the
Availability of Water
Management Services to
Water Users/Provide for the
availability of water
management services to water
users

10608.48.b(2)
Mandatory

Pricing Structure/Adopt a
pricing structure based at least
in part on quantity delivered

Implementing

Critical BMP
5

10608.48.c(14)

Evaluate and Improve
Efficiencies of Contractor's
Pumps/Evaluate and improve
the efficiencies of the
supplier’s pumps

Implementing

BMP 1

10608.48.c(1)

Facilitate Alternative Land
Use

10608.48.c(2)

Facilitate Use of Available
Recycled Water that
Otherwise Would Not be Used
Beneficially, Meets all Health
and Safety Criteria, and Does
not Cause Harm to Crops or
Soils

Critical BMP
3

Critical BMP
4

BMP 2
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Implementing

Implementing

Not
Technically
Feasible

Implementing

Implementation Activities
CRITICAL (MANDATORY) BMPs FOR AGRICULTURAL CONTRACTORS
1. All turnouts to parcels irrigating for the purpose of productive agriculture are measured to +/6% as required by the USBR 2017 Criteria for Water Management Plans.

1. Designated water conservation coordinator:
Paul Lum
Irrigation Specialist
Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, California 95688
(707) 455-4024
plum@sidwater.org
2. Manage conservation activities, prepare five-year plan, and implement the Plan.
1. SID provides for the availability of water management services through mobile lab irrigation
evaluations, scientific irrigation scheduling, soil moisture monitoring, pump testing, collaborative
grower workshops on conservation measures, newsletters, and by employing a full-time Irrigation
Specialist, who is also the water conservation coordinator.
2. SID provides a Solano weather station and website program that provides CIMIS and other
agricultural weather data and water management resources to growers in the area. SID also
provides water management information on its website.

Planned Activities
1. Continue maintenance and replacement, when needed, of water measurement
devices to maintain the delivery measurement accuracy required by the 2017
Criteria for Water Management Plans.2. Incrementally replace Watermen C10
gates with Rubicon SlipMeters.
1. SID will maintain an appropriate and responsible staff person in the position
of water conservation coordinator position.

1. Continue offering current services to water users.

1. The District uses a volume-based pricing structure for all turnouts to parcels irrigating for the
1. Re-evaluate pricing rates, as needed.
purpose of productive agriculture.
2. Continue to actively identify solutions to convert flat rate customers to
2. The District commissioned a Financial Plan and Water Rate Study, completed in 2015, that
quantity-based pricing.
provides a financial plan and cost of service analysis to support the District’s future water rates.
3. Update financial plan in 2020.
Key objectives of the study included revenue sufficiency, fairness, and affordability among others.
1. The District maintains an active pump testing program to monitor pump performance and
1. Continue testing and periodic refurbishment or replacement of pumps and
determine repairs required to maximize pump efficiencies, minimize power consumption and
motors.
2. Add any new pumps to the existing testing program.
enable managers to plan preventative maintenance procedures.
2. The annual budget for the pump rehabilitation and maintenance is about $60,000, and the
annual budget for pump efficiency testing and vibration testing is $7,500.
3. Baseline performance standards have been established for most of the District's pumps.
4. The District participates in the California Advanced Pumping Efficiency Program (APEP),
which manages a rebate program with PG&E for successful pump tests and pump repairs.
5. SID’s Irrigation Specialist completed an average of 39 pump tests per year between 2011 and
2015 on District pumps, and an average of 9 pump efficiency tests per year between 2015 and
2017 (10 tests in 2017 included vibration testing).
EXEMPTIBLE (CONDITIONAL) BMPs FOR AGRICULTURAL CONTRACTORS
"Lands with exceptionally high-water duties or whose irrigation contributes to significant problems" are not known to exist within the SID service area. District Rules 3028, 4012,
5005 and 5011 in the Rules and Regulations Governing the Operation and Distribution of Irrigation Water Within the Solano Irrigation District Service Area together prohibit the
wasteful use of water. Additionally, facilitation of alternative land use is beyond SID's jurisdiction.
1 M&I recycled water from Fairfield Suisun Sewer District (FSSD) is applied directly to nearby
1. Continue existing use of recycled water within SID.
SID irrigated lands, decreasing demand on SID surface water storage
2. Consider requests from all qualifying permitted dischargers for additional use
2. The cities within SID boundaries currently use recycled water for irrigation of city parks and
of recycled water.
landscaping.
3. Recycled water from the Vacaville Easterly Wastewater Treatment Plant is blended with SID
surface water and delivered to SID irrigated land, decreasing demand on SID surface water
storage
4. SID is participating with planning efforts being performed by cities within SID boundaries to
use recycled water for irrigation of city parks and landscaping

November 2018

2018 SID WATER
MANAGEMENT PLAN

Reclamation

BMP 3

BMP 4

BMP 5

BMP 6

BMP 7

Draft

Water Code

EXECUTIVE
SUMMARY

BMP/EWMP

Position

10608.48.c(3)

Facilitate the Financing of
Capital Improvements for OnFarm Irrigation Systems

Implementing

10608.48.c(4)

Implement an incentive
pricing structure that promotes
one or more of the following
goals: (A) More efficient
water use at farm level, (B)
Conjunctive use of
groundwater, (C) Appropriate
increase of groundwater
recharge, (D) Reduction in
problem drainage, (E)
Improved management of
environmental resources, (F)
Effective management of all
water sources throughout the
year by adjusting seasonal
pricing structures based on
current conditions.

Implementing

10608.48.c(5)

Canal Lining/Piping and
Regulatory Reservoirs to
Increase Distribution System
Flexibility and Capacity,
Decrease Maintenance, and
Reduce Seepage

Implementing

10608.48.c(6)

10608.48.c(7)

Increase Flexibility in Water
Ordering By, and Delivery to,
Water Users (Within
Operational Limits)

Construct and Operate
Contractor Spill and Tailwater
Recovery Systems

ES-6

Implementing

Implementing

Implementation Activities
1. Provide information to growers regarding the Environmental Quality Incentives Program
(EQIP) offered through the Natural Resources Conservation Service (NRCS) through newsletters.
2. Assist growers with soil moisture monitoring conservation measures through the AWCC.
3. Contribute a share of the water meter cost for grower’s who switch to drip/micro systems.
Growers furnish the meter and, for a fee, the District provides installation, and engineering for
turnout modifications, if needed.
1. The District commissioned a Financial Plan and Water Rate Study, completed in 2015, that
provides a financial plan and cost of service analysis to support the District’s future water rates.
Key objectives of the study included revenue sufficiency, fairness, and affordability among others.
2. The District implemented TruePoint water delivery volume and billing software in 2010 to
allow for more flexible water rate structures (goal F).
3. SID’s volumetric pricing structure promotes more efficient water use at the farm level and
discourages excessive drainage (goals A and D).
4. Current pricing maintains low rates for surface water relative to groundwater pumping to
promote conservation of groundwater through in lieu and direct recharge (goals B and C).
5. The available water management services, namely scientific irrigation scheduling and soil
moisture monitoring conservation measures, improve irrigation efficiency (goals A and D).

Planned Activities
1. Continue to provide information on funding sources to growers.
2. Continue to assist growers with soil moisture monitoring.
3. Look for additional funding opportunities.

1. Lined or pipelined 76 percent of its distribution system.
2. Between 2008 and 2017, SID resurfaced approximately 1,000 feet of lining.
3. Between 2009 and 2017, SID lined 21,900 feet of the Vaughn Lateral.
4. Between 2011 and 2017, SID installed 27,900 feet of new pipeline, both replacing old, leaky
pipelines and in some cases converting existing canal to pipeline.
5. Replaced 1,000 feet of the Weyand Lateral B pipeline (included in the total above).
6. Installed 2,500 feet of the Dally Pipeline.

1. Continue to resurface lining when necessary to maintain effectiveness.
2. Install new lining as appropriate based on local cost-effectiveness.
3. Continue active maintenance and repair of improvement district pipelines.
4. Continue to evaluate and implement locally cost-effective regulating
reservoirs.

1. Ongoing efforts to facilitate high frequency, low volume deliveries to customers with on-farm
pressurized irrigation systems.
2. Implemented pilot TCC project on Vaughn Canal.
3. Provide water use information to irrigators for their fields upon request, online, and in an
annual report.
4. SID Watertenders monitor the distribution system in real time using tablets with information
from 114 SCADA sites to enhance operational flexibility, including real time monitoring of
Rubicon SlipMeters and FlumeGates.
6. Intermediate system flows at several locations are monitored to better meet customer demands
and prevent operational spillage.

1. Continue efforts to facilitate flexible delivery service through operational and
infrastructure improvements.
2. Vaughn Lateral 5 canal and Kilkenney canal project in design phase for future
TCC installation.
3. Evaluate and implement additional locally cost-effective actions to improve
flexibility
4. Allow growers to order water online with water ordering software.
5. Provide customers with access to real time monitoring of Rubicon SlipMeters
and permanent FlumeGates.
6. In 2019, implement Rubicon Confluent demand management package to allow
automated delivery scheduling/queuing based on canal capacities for Rubicon
and non-Rubicon systems.

1. Intercepts spillage from K-2 sublateral and returns it into the Kilkenny main lateral.
2. Operates 15 pumps to recover and reuse spillage and tailwater from the drainage system.
3. Implemented real time SCADA monitoring at 16 spill sites.
4. Intermediate system flows at several locations are monitored to better meet customer demands
and prevent operational spillage.
5. Operates drainage and deep wells throughout the system, providing added operational
flexibility and localized supply that enables spillage prevention.
6. SID provided Watertenders with tablets to monitor the distribution system in real time at 114
SCADA sites, including spillage sites, to enhance operational flexibility while reducing spillage.
7. Implemented Phase I of the Sweeney and McCune Creek drainage outflow recovery project

1. Implement Phase II of the Sweeney and McCune Creek drainage outflow
recovery project. Diversion and distribution facilities to reuse the impounded
water are currently in the design phase.
2. Continue and expand monitoring at spill sites to reduce spillage and develop
representative data.
3. Continue to evaluate and implement locally cost-effective improvements to
recover and prevent spillage and tailwater.
4. Consider implementation of recovery and pumpback systems, subject to
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1. The District will review and assess its volumetric charge over time to ensure
that identified water management objectives are being achieved.
2. Update financial plan in 2020.
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BMP/EWMP

Plan to Measure Outflow

Optimize Conjunctive Use

Automate Distribution, and/or
Drainage System Structures

Facilitate or Promote Water
User Pump Testing and
Evaluation

Mapping

Position

Implementing

Implementing

Implementing

Implementing

Implementing

Evaluate the Policies of
Agencies that Provide the
Supplier with Water to
Identify the Potential for
Institutional Changes to Allow
more Flexible Water
Deliveries and Storage.
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(Sweeney-McCune Recovery Dam) to capture spillage and tailwater from the drains in a
regulating reservoir for reuse.

Planned Activities
6. Design measurement and recovery for the Main Drain and McCune Creek.

1. District spill and tailwater outflows leave the District at eleven identified locations along the
SCWA flood control channels.
2. Currently the District measures outflows using four measuring weirs owned and operated by
MPWD.

1. Continue to look for a cost-effective solution for improving measurement of
drainage outflows.
2. Continue to work with other agencies including SCWA, CFW and ACE to
design and install additional measurement sites.
3. Install improved measurement devices as part of the Sweeney and McCune
Creek drainage outflow recovery project.
4. Reuse SCADA equipment from new Rubicon sites for measuring spill and
drainage outflow sites in order to increase future data availability.
1. Continue active participation in local groundwater entities and initiatives,
including SGMA.
2. Continue various ongoing conjunctive management strategies and actions as
part of SID’s comprehensive conjunctive management program.
3. Continue to evaluate and implement locally cost-effective actions.

1. Provide surface water at a lower cost than that of pumping groundwater.
2. Utilize 23 groundwater wells (12,000-13,000 AF district well capacity) to augment surface
water supplies.
3. Active participation in local groundwater entities and initiatives, including SGMA.
4. Implementation of groundwater monitoring as part of CASGEM in cooperation with SCWA,
the Solano County monitoring agency.
5. Installed a new well in 2012 to increase the District’s capacity to pump groundwater.
1. Remotely control 21 lateral/sublateral headings through SCADA.
2. Remotely monitor 24 lateral/sublateral headings on SCADA.
3. Implemented an extensive SCADA system to provide communication, monitoring, and control
of automated sites (114 total devices on SCADA in 2018).
4. Implemented TCC pilot program on Vaughn Canal in 2016.
1. SID facilitates and promotes customer pump testing and evaluation by providing a Pump Test
Evaluator, the SID Irrigation Specialist, trained and certified by the Advanced Pumping Efficiency
Program (formerly known as the Agricultural Pump Efficiency Program).
2. The SID Irrigation Specialist tests customer-owned pumps at the request of the landowner and
distributes pump reports with pump data and recommendations to the landowner (17-54 pump
efficiency tests conducted per year between 2015 and 2017).
1. SID has developed, in partnership with SCWA, a groundwater map, identifying boundaries and
underlying groundwater basins.
2. The District as developed a soils map, identifying major soil types across the district boundary.
3. The district has created a facilities map, identifying canals, drains, spill sites, and drain outflow
sites.
1. SID actively evaluates the effect of supplier (USBR) and Solano Project policies and
operational practices and seeks policy changes to alleviate water supply constraints.

Implementing
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1. Continue to evaluate opportunities for additional automation to increase
delivery flexibility and steadiness and to reduce operational spillage.
2. Continue to operate and maintain automatic control structures.
3. Continue and expand real time SCADA monitoring (21 additional sites
planned to be on SCADA by 2020).
4. Continue to evaluate and implement locally cost-effective actions.
1. Continue current activities including employing a trained and certified Pump
Test Evaluator.

1. Expand on current facilities map, identifying major flow measurement
structures, pipelines, canal check structures, turnouts, etc.
2. Transition to a GIS based system planned and budgeted for in 2020-2022.
1. Continue current activities.
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1. INTRODUCTION
This Water Management Plan (WMP or Plan) has been prepared by the Solano Irrigation District
(SID or District) to describe the District’s agricultural water management activities. This section
provides a description of the District’s rich history of regional water management for 70 years, a
description of legislative requirements related to the contents of the Plan, and a summary of
previous water management activities. The District’s mission statement (SID, 2018) is:
“Solano Irrigation District’s mission is to provide safe and reliable water to our farms, families,
and businesses. As stewards of our precious local water resources, we are committed to
responsible environmental and fiscal management in order to protect and ensure those resources
into the future.”
SID is an agricultural water supplier that is required to submit a WMP according to the Standard
Criteria (Criteria) to the U.S. Bureau of Reclamation (USBR, or Reclamation). SID’s most recent
WMP was approved by Reclamation in February 2010. Although most USBR contractors and
subcontractors are required to submit an updated WMP every five years, the USBR delayed
SID’s next submission until 2018 to synchronize the schedules of contractors and subcontractors
under the same contract. Recognizing the importance of water management planning, SID has
made significant progress in water management in recent years and chose to develop and submit
a 2015 AWMP according to the California Water Code (CWC) to comply with the requirement
to submit an AWMP by December 31, 2015 (CWC §10820). In addition, the District chose to
meet all the requirements of the Reclamation’s 2014 Standard Criteria in that 2015 AWMP. This
2018 WMP was developed and adopted in compliance with the Mid-Pacific Region 2017
Standard Criteria and is submitted to comply with the requirement of Central Valley Project
Improvement Act of 1992 and Section 210(b) of the Bureau of Reclamation Reform Act of 1982.
Water for irrigation is foundational to supporting agriculture, an important economic activity in
Solano County. In 2017, $363 million in agricultural commodities were produced in the County 2.
Key strategies employed by SID to support overall water management objectives are the
conjunctive management of surface and groundwater supplies and water conservation.
Section 2 describes the process of preparing the Plan, including public outreach efforts. Section
3 provides a detailed background describing SID, its facilities, and the irrigation service area.
Section 4 provides an inventory of SID’s water supplies, which is followed by Section 5 with
presentation of detailed water balances for the 1991 to 2017 period. Water balances are presented
for three primary accounting centers as follows:
•
•
2

SID Distribution Canals
Irrigated Lands

Solano County 2017 Crop and Livestock Report, Solano County Agricultural Commissioner.
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Drainage System

Section 6 discusses potential climate change effects on weather and hydrology, impacts on water
supplies, and adaptation strategies. Section 6 will be updated in 2020 as required for the State
AWMP. Section 7 describes SID’s implementation of Best Management Practices (BMPs) and
Efficient Water Management Practices (EWMPs) and includes an evaluation of BMP and
EWMP implementation relative to SID’s water management objectives and Water Use
Efficiency (WUE) improvements in general. Subsection 7.6 is required by the State AWMP and
will be updated in 2020.
1.1 SID HISTORY
The District is located in Solano County, midway between San Francisco and Sacramento. The
District was organized in 1948 under the provisions of the California Irrigation District Law for
the purpose of contracting surface water supplies from the U.S. Bureau of Reclamation’s Solano
Project. Upon formation of the District, the District and Solano County made substantial efforts
to obtain authorization and congressional funding for the construction of Monticello Dam
(forming Lake Berryessa), the Putah Diversion Dam, the Putah South Canal (PSC), the Terminal
Reservoir, and the District’s own water distribution network. The Solano Project was authorized
by the Secretary of the Interior on November 11, 1948 under the terms of the Reclamation
Project Act of 1939. The Solano County Flood Control and Water Conservation District, formed
in 1951 by an Act of the State Legislature to represent all the local agencies involved in water
and flood management in Solano County, entered into a contract with the USBR on behalf of the
Solano Project Member Units. In 1989, the name of the Solano County Flood Control and Water
Conservation District was changed to the Solano County Water Agency (SCWA). The Solano
Project was completed approximately six years after construction began, and the first Solano
Project water was delivered in the spring of 1959. The Solano Project consists of Lake Berryessa,
Monticello Dam, Putah Diversion Dam on Putah Creek, Putah South Canal (PSC), Terminal
Reservoir, and the conveyance facilities that deliver surface water to the Project member units.
By the spring of 1963, the District’s distribution system was complete and water was available to
the lands within the District’s boundaries. The average annual deliveries from the Solano Project
are approximately 200,000 acre-feet, of which the District receives approximately 141,000 acrefeet.
The Solano County Flood Control and Water Conservation District entered into a Master
Contract with the USBR for water service and for the operation and maintenance of certain
works of the Solano Project on March 7, 1955. The District entered into a contract for water
service on June 28, 1955.
The SID Board and management recognize that continued assessment and updates of the
District’s policies, procedures and facilities are needed. As a result, SID has initiated and
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completed several foundational efforts to support long term infrastructure planning and water
management. These efforts include the following:
•
•
•
•
•
•

•

•

•
•

Solano Irrigation District Groundwater Resources Report prepared in 1988 and updated
in 2006. Updates on groundwater levels and quality prepared annually.
Solano Irrigation District Water Management Plan accepted by the USBR in February
2010.
Solano Irrigation District 2015 Agricultural Water Management Plan approved as the
District’s 2015 AWMP by Department of Water Resources (DWR) in 2016.
Annual WMP updates submitted to the USBR (annual WMP updates were not required in
2016 and 2017 because the online portal for submitting the updates was not available).
Capital Replacement Charge (CRC) Financial Plan in 2014, for M&I customers, to
provide a funding plan to replace facilities before they fail.
Strategic Plan in 2014, providing a roadmap for the District to respond to current and
future challenges. The plan consists of a Board-approved two-tier program and strategy
statement. Additionally, the plan re-confirmed the District’s mission statement and
established District Vision and Values statements.
Financial Plan and Water Rate Study in 2015, providing a financial plan and cost of
service analysis to support the District’s future water rates. Key objectives of the study
included revenue sufficiency, fairness, and affordability among others.
System Optimization Review Report in 2015, providing information on the best, most
cost-effective practices to implement to improve the project efficiency and customer
service;
Water Supply Shortage Risk Assessment in 2015, providing information on projected
future SID agricultural water demands.
1991 – 2017 Water Balance Description and Results in 2018, providing information on
the sources, uses and disposition of surface and groundwater in the District along with
losses and performance indices.

1.2 REQUIREMENTS OF MID-PACIFIC REGION 2017 STANDARD CRITERIA
Under the Central Valley Project Improvement Act of 1992 (CVPIA) and Section 210(b) of the
Bureau of Reclamation Reform Act of 1982 (RRA), all water service contractors that have
amended or renewed water contracts with the U.S. Bureau of Reclamation (USBR, or
Reclamation) after October 1992 are required to prepare and adopt a Water Management Plan
(WMP) every five years according to the Criteria provided by Reclamation (CVPIA Section
3405(e)).
Reclamation’s Mid-Pacific Region 2017 Standard Criteria require contactors to implement
certain Best Management Practices (BMPs) including, but not limited to, efficient water
management practices being developed pursuant to California State law. Specifically, all
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agricultural contractors are required to implement the following “critical” (i.e., mandatory)
BMPs:
(1) Water measurement: Measure the volume of water delivered by the contractor to each
customer with sufficient accuracy (plus or minus six percent by volume)
(2) Designate the Water Conservation Coordinator: Provide the Water Conservation
Coordinator’s job description, minimum qualifications, and contact information.
(3) Provide or support the availability of water management services to water users: Develop
and conduct programs providing services including, but not limited to:
(A) On-farm evaluations
(B) Irrigation scheduling and crop ET information
(C) Surface, ground, and drainage water quantity and quality data
(D) Agricultural water management educational programs
(E) Other
(4) Pricing structure: Adopt a pricing structure for water customers based at least in part on
the quantity delivered.
(5) Evaluate and improve efficiencies of contractor’s pumps: Develop and conduct a
program to evaluate and improve the efficiencies of the contractor’s booster pumps or
groundwater pumps.
Further, agricultural contractors are required to implement the following “exemptible” (i.e.,
conditional) BMPs, if they are locally cost effective and technically feasible:
(1) Facilitate alternative land use: Facilitate alternative uses for lands with exceptionally high
water duties or whose irrigation contributes to significant problems, including drainage.
(2) Facilitate use of available recycled water that otherwise would not be used beneficially,
meets all health and safety criteria, and does not harm crops or soils.
(3) Facilitate the financing of capital improvements for on-farm irrigation systems.
(4) Incentive pricing: Implement an incentive pricing structure that promotes one or more of
the following goals:
More efficient water use at the farm level.
(A) Conjunctive use of groundwater.
(B) Appropriate increase of groundwater recharge.
(C) Reduction in problem drainage.
(D) Improved management of environmental resources.
(E) Effective management of all water sources throughout the year by adjusting
seasonal pricing structures based on current conditions.
(5) Canal lining/piping and regulatory reservoirs:
(A) Line or pipe distribution systems to increase distribution system flexibility and
capacity, decrease maintenance, and reduce seepage.
(B) Construct regulatory reservoirs to improve distribution system delivery flexibility

Draft

1-4

November 2018

2018 SID WATER
MANAGEMENT PLAN

INTRODUCTION

(6) Increase flexibility in water ordering by, and delivery to, water users (within operational
limits)
(7) Construct and operate contractor spill and tailwater recovery systems
(8) Plan to measure outflow: Measure the volume outflow with methods or devices that are
operated and maintained to a reasonable degree of accuracy (plus or minus 20 percent)
(9) Optimize conjunctive use: Increase panned conjunctive use of surface and groundwater
within the district.
(10) Automate distribution and/or drainage system structures
(11) Facilitate or promote water user pump testing and evaluation
(12) Mapping: Develop a comprehensive Geographic Information System (GIS) database and
maps of the district’s distribution system and drainage system, including GPS locations
of district facilities and base datasets (i.e., soils, hydrography)
Continued water delivery is dependent upon the contractor implementing an approved water
conservation program in compliance with Reclamation’s Criteria.
A compliance checklist has been prepared that provides cross reference of Sections in this WMP
to applicable sections in the Mid-Pacific Region 2017 Standard Criteria to ensure compliance.
This is included in the Plan beginning on page iii, following the resolution of adoption and
preceding the executive summary.
1.3 REQUIREMENTS OF SBX7-7
The Water Conservation Bill of 2009 (SBx7-7 or Bill) amends the California Water Code
(CWC) Division 6 with regards to agricultural and urban water management by adding Part 2.55
(commencing with §10608) and replacing Part 2.8 (commencing with §10800). In particular,
SBx7-7 requires all agricultural water suppliers to prepare and adopt an AWMP as set forth in
the Bill on or before December 31, 2012. The plan must be updated by December 31, 2015 and
then every 5 years thereafter (§10820 (a)).
Additionally, the Bill requires suppliers to implement certain efficient water management
practices (EWMPs). Specifically, under §10608.48 of the CWC, all agricultural water suppliers
are required to implement the following “critical” (i.e., mandatory) EWMPs:
(1) Measure the volume of water delivered to customers with sufficient accuracy to comply
with subdivision (a) of §531.10.
(2) Adopt a pricing structure for water customers based at least in part on quantity delivered.
Further, suppliers are required to implement the following “additional” (i.e., conditional)
EWMPs, if they are locally cost effective and technically feasible:
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(1) Facilitate alternative land use for lands with exceptionally high water duties or whose
irrigation contributes to significant problems, including drainage.
(2) Facilitate use of available recycled water that otherwise would not be used beneficially,
meets all health and safety criteria, and does not harm crops or soils.
(3) Facilitate financing of capital improvements for on-farm irrigation systems.
(4) Implement an incentive pricing structure that promotes one or more of the following
goals:
(A) More efficient water use at the farm level.
(B) Conjunctive use of groundwater.
(C) Appropriate increase of groundwater recharge.
(D) Reduction in problem drainage.
(E) Improved management of environmental resources.
(F) Effective management of all water sources throughout the year by adjusting
seasonal pricing structures based on current conditions.
(5) Expand or pipe distribution systems and construct regulatory reservoirs to increase
distribution system flexibility and capacity, decrease maintenance, and reduce seepage.
(6) Increase flexibility in water ordering by, and delivery to, water customers within
operational limits.
(7) Construct and operate supplier spill and tailwater recovery systems.
(8) Increase planned conjunctive use of surface water and groundwater within the supplier
service area.
(9) Automate canal control structures.
(10) Facilitate or promote customer pump testing and evaluation.
(11) Designate a water conservation coordinator who will develop and implement the water
management plan and prepare progress reports.
(12) Provide for the availability of water management services to water users. These
services may include, but are not limited to, all of the following:
(A) On-farm irrigation and drainage system evaluations.
(B) Normal year and real-time irrigation scheduling and crop evapotranspiration (ET)
information.
(C) Surface water, groundwater, and drainage water quantity and quality data.
(D) Agricultural water management educational programs and materials for farmers,
staff, and the public.
(13) Evaluate the policies of agencies that provide the supplier with water to identify the
potential for institutional changes to allow more flexible water deliveries and storage.
(14) Evaluate and improve the efficiencies of the supplier’s pumps.
Agricultural water suppliers not in compliance with the Bill are not eligible for state water grants
or loans.
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A compliance checklist has been prepared that provides cross reference of Sections in this WMP
to applicable sections in the CWC to ensure compliance. This is included in the Plan beginning
on page v, following the resolution of adoption and preceding the executive summary.
1.4 OTHER WATER MANAGEMENT ACTIVITIES
SID is involved in a variety of other water management activities at local, regional, and state
levels. These activities include the following:
Solano County Water Agency (SCWA) (www.scwa2.com) Agricultural Water
Conservation Committee. The Agricultural Water Conservation Committee assists growers in
Solano County with irrigation management and water use efficiency at the farm level. SID
provides a representative to participate in the Committee activities together with representatives
from the Solano County Water Agency, Maine Prairie Water District, Reclamation District 2068,
Dixon Resource Conservation District, Solano Resource Conservation District, U.C. Cooperative
Extension, and the Natural Resources Conservation Service.
Lower Putah Creek Coordinating Committee (http://www.putahcreek.org/). The Lower
Putah Creek Coordinating Committee (LPCCC) was established in 2000 by a settlement
agreement (Accord) to provide water in lower Putah Creek sufficient for fish, wildlife, and
human needs. The LPCCC serves as the watershed group joining several primary stakeholders
together to oversee implementation of the Accord and to plan for the protection and enhancement
of Putah Creek’s resources. The members include a riparian landowner, the cities of Davis,
Fairfield, Suisun City, Vacaville, Vallejo, and Winters; counties of Solano and Yolo; Maine
Prairie Water District; Putah Creek Council; Solano County Water Agency; Solano Irrigation
District; and the University of California, Davis.
Strive for 25 Urban Water Conservation. SID, in response to the emergency drought
regulations adopted by the State Water Resources Control Board in April 2015, developed the
Strive for 25 Urban Water Conservation campaign to reduce potable water consumption by 25%.
The major component of the campaign is the implementation of Potable Water Conservation
Measures for 2015 found at: http://www.sidwater.org/DocumentCenter/View/806. In addition
to the adopted measures, SID has setup a dedicated webpage, with valuable information about
water conservation. A dedicated hotline for water conservation concerns has been established,
and an online Water Conservation Concern form can also be filled out by those with water
conservation concerns.
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2. PLAN PREPARATION
2.1 WMP PREPARATION
As described previously, this WMP has been prepared in accordance with the Mid-Pacific
Region 2017 Standard Criteria and SBx7-7.
2.2 PUBLIC PARTICIPATION
Public participation in the development of this Plan included:
•
•
•

Review of the presentation of the draft Plan at a regularly scheduled public Board of
Directors meeting on December 18, 2018;
Adoption of the final WMP at a regularly scheduled public Board of Directors meeting
on December 18, 2018
Submission of final WMP by December 31, 2018.

The public is invited to attend all Board meetings with time reserved on each agenda for public
comments. The Board members are accessible to the public. The District has a web site
(www.sidwater.org) where the agendas of all Board meetings are published along with the most
recent Board minutes, newsletters and other important information. Comments can be submitted
via e-mail. The District also periodically utilizes a Twitter account (@We_Are_SID) to make
information available to the public using social media.
The District distributes a newsletter periodically to publicize important issues. The District
maintains an open exchange of information with local newspapers and issues press releases on
matters of importance to the public. The District also relies on its frontline staff (namely
Watertenders) to keep customers informed of the latest water management information.
2.3 REGIONAL COORDINATION
The District is the predominant surface water supplier within Solano County and as such does
not plan to develop a regional AWMP at this time due to differences in the institutional, physical,
and operational characteristics of neighboring, much smaller, agricultural districts and agencies.
The District does coordinate the operation and maintenance of the Solano Project cooperatively
with SCWA and coordinates with neighboring agencies, as appropriate. The SCWA and SID
have worked cooperatively and adaptively for nearly 70 years on myriad water management
initiatives and programs of local, regional and statewide importance, and intend to continue this
relationship into the foreseeable future.
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3. BACKGROUND AND DESCRIPTION OF SERVICE AREA
Solano Irrigation District (SID) is an independent special district, a local government agency,
and was formed under the Water Code of the State of California as an irrigation district in 1948.
SID is the largest special district in Solano County. The original area proposed for irrigation
within the District included approximately 80,000 acres. The District currently encompasses
approximately 71,000 gross acres, of which approximately 47,000 acres were irrigated in 2017.
Between 1991 and 2017, cropping within the District has predominantly included pasture/hay
crops (average of 15,000 acres per year), annual crops (12,000 acres per year), and orchard/vine
crops (9,000 acres per year) (Section 5.5.1). In recent years, the area in orchard crops has been
increasing.
SID has an entitlement of 141,000 acre feet of agricultural and domestic water from the USBR
Solano Project, for which it is the operator. The Solano Project delivers Lake Berryessa water to
four cities, the Maine Prairie Water District, and SID customers. SID supplies bulk untreated
water for a residential population of more than 300,000, including the cities of Benicia,
Vacaville, Fairfield and Vallejo. SID also treats and delivers drinking water to Suisun City. In
2017, SID received approximately 93,000 acre feet of federal agricultural water and over 6,000
acre-feet of federal non-agricultural water (Attachment M). SID delivery records indicate that
approximately half of SID irrigated lands are served primarily by pressurized systems (drip,
sprinkler, and microsprinkler systems), while the remaining half of irrigated acres are served by
flood and furrow irrigation (Section 5.5.1).
The background and history of SID are covered in greater detail in the following sections.
3.1 FORMATION
In 1940, the Solano County Board of Supervisors organized the Solano County Water Council.
The purpose of the water council was to study the areas of greatest water need and promote
general water development in Solano County. Eight years later, in 1948, the Solano Irrigation
District was founded under the provisions of the California Irrigation District Law with a mission
to secure irrigation water from the newly proposed Solano Project. The District was formed in
1948 based on boundaries proposed by the Solano County supervisors and approved by the State.
Farmers within the proposed boundaries voted overwhelming (by an 11 to 1 margin) to form the
Solano Irrigation District (SID). A description of the history of the development of the District’s
surface water supply is provided in Section 4: Inventory of Water Supplies.
3.2 DISTRICT ORGANIZATION
SID is the largest special district in Solano County and was formed under the Water Code of the
State of California as an irrigation district. The District is governed by a Board of Directors,
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consisting of five (5) voter elected Directors representing five sub-divisions of the District on
four-year overlapping terms.
SID is a special purpose district with broad authority to levy and collect water delivery fees for
irrigation water service and Municipal and Industrial (M&I) water service within its boundaries.
The District is also authorized to construct and operate drainage facilities and to distribute
hydroelectric power.
The District provides up to about 152,000 acre-feet of irrigation water annually from the
District’s Solano Project entitlement (including water from the District’s voluntary carryover
account when available) to over 59,000 acres of irrigable land. The District also supplies bulk,
untreated water, for a residential population of more than 300,000 people in the cities of Benicia,
Vacaville, Fairfield and Vallejo. SID through a Joint Exercise of Power Authority with the City
of Suisun City, known as the Suisun-Solano Water Authority (SSWA), treats and delivers
drinking water to commercial, industrial and residential customers in the City of Suisun City.
The District provides water service to more than 2,530 customers, including 1,330 agricultural
water customers and 1,200 M&I water customers. Water is delivered through a system of canals,
pipelines, wells, and tailwater and reclamation pumps. The District’s water supply comes
primarily from Lake Berryessa through the Solano Project. In the Solano Project water year
ending February 28, 2018 (Solano Project water years run from March 1 through the last day of
February), approximately 93 percent of the water was sold for agricultural purposes and seven
percent to M&I customers.
The Board of Directors sets all policy for the
District, approves the annual budget, and appoints
the Secretary/Manager (General Manager), who
serves at the pleasure of the Board. The General
Manager is responsible for the day-to-day
operations of the District, which is organized into
four departments and has 81 employees. These
employees provide an array of technical and
support functions for the District and its customers.
The District typically operates on an annual budget
of about $7 million.
3.3 SIZE AND LOCATION OF SERVICE
AREA (§10826.A(1 AND 2))

Figure 3-1. Location of SID.

Draft

The District is located in Solano County, northeast
of San Francisco and southwest of Sacramento,
extending from Fairfield in the southwest to the
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Davis-Dixon area in the northeast and encompasses the cities of Dixon, Vacaville, City of Suisun
City and Fairfield (Figure 3-1). The majority of irrigated land served by SID is located from east
of Vacaville to Dixon. The service area extends into several small valleys between Fairfield and
Vacaville, the three largest being Green Valley, Vaca Valley, and Suisun Valley. Lake Berryessa
Reservoir, SID’s primary source of supply, is located in Napa County. Maine Prairie Water
District (MPWD) lies to the southeast, the Sacramento and San Joaquin Delta lies to the south,
the Vaca Mountains lie to the west, and the Yolo County Flood Control and Water Conservation
District lies to the north. The District encompasses 71,000 gross acres, of which approximately
47,000 acres were irrigated in 2017.
3.4 DISTRIBUTION SYSTEM
Lake Berryessa is created by Monticello Dam and functions as the primary source of water
supply for the District, storing 1.6 million-acre feet of water at its location northwest of the SID
service area. Lake Berryessa and the Solano Project are owned by USBR and are operated under
a cooperative agreement by the Solano County Water Agency/Solano Irrigation District. Along
with high-quality water for irrigation and M&I for SID customers, the dam and reservoir provide
flood control protection to the city of Winters and other downstream communities. At capacity,
Lake Berryessa is one of the largest bodies of fresh water in California. At 23 miles long, 3 miles
wide, and with 165 miles of shoreline, the lake offers myriad recreation opportunities briefly
described in section 5.
On Putah Creek, approximately 6 miles below Monticello Dam, the Putah Diversion Dam was
built to divert water into Putah South Canal (PSC). The dam creates Lake Solano, which is
approximately 1.5 miles long with a capacity of 750 acre-feet. Lake Solano is operated in
coordination with Lake Berryessa to maintain a specific PSC flow rate, to maintain Putah Creek
Riparian flows, and to meet power generation requirements.
SID diverts water from Lake Solano at the Putah
Diversion Dam into the PSC on the south side of
Putah Creek. The PSC was constructed by the
USBR and is operated by SID under contract
with the SCWA (Figure 3-2). The PSC is the
main canal that serves SID’s irrigated area and
provides M&I deliveries to the cities of
Vacaville, Fairfield, Benicia, City of Suisun City
and Vallejo as well as various smaller
developments. The PSC runs generally south
and is approximately 33 miles in length.
Figure 3-2. PSC Canal.

The PSC supplies about 60 total lateral headings
and turnouts and is capable of handling flow rates up to 956 cfs. The District delivers water
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through 272 miles of canals and laterals to about 47,000 irrigated acres within a total service area
of 71,000 acres. The canals and laterals include 88 miles of unlined canals, 15 miles of lined
canals, and 169 miles of pipelines. An additional 97 miles of pipeline serve urban areas for a
total of 369 miles of distribution system the District operates and maintains (Table 3-1). A
portion of District lands served in upper Vaca Valley, Suisun Valley, and Green Valley are at an
elevation greater than the Putah South Canal and are served with pump lift systems.
Table 3-1. Canal and Pipeline Lengths in the SID Distribution System
Length,
Type
miles
Percent
Canal - Unlined
88
24%
Canal - Lined
15
4%
Pipe
169
46%
Agricultural subtotal:
272
74%
Pipelines serving
developments
97
26%
Total
369
100%
Total Lined or Pipelined
281
76%

Figure 3-3. Vaughn Canal Heading
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To improve lateral heading delivery steadiness
and to enhance the flexibility with which flow
changes can be made, SID installed Rubicon
Water SlipMeters® and FlumeGates® at five
headings, including the Vaughn Canal Heading
(Figure 3-3). These gates are set in flow control
mode to maintain a constant flow into the
lateral. The automated gates were installed at
select lateral headings to improve delivery
service. The technologically advanced gates are
integrated into the District’s Supervisory
Control and Data Acquisition (SCADA)
system (Figure 3-4) and provide real-time
monitoring and remote control.
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Figure 3-4. SID SCADA System Overview Screen.

With improved control of lateral system inflows, SID has concentrated recent efforts more
heavily on the lateral distribution systems. Most notable is the Total Channel Control (TCC)
Pilot Project with construction initiated in late 2015 on the Vaughn Main Canal. The objective of
TCC project is to provide the flow required to maintain service levels downstream; i.e. provide
the customers the flow rate they require at the time they require it for the duration they require it,
without spilling water from the system. This is achieved through precise regulation of the system
through the use of two main forms of reactive control action: feedback and feedforward.
Feedback control occurs in a TCC canal system when the canal level is used to make corrective
control actions. Feedforward control occurs when the flows into and out of the pools are used to
directly change the current control action. In summary, feedback control is used to correct
measured deviations in canal level, while the measured flows into and out of the pool (at checks,
turnouts and pumps) are used in feedforward control to quickly correct for changes in flow.
In Phase I, the District installed eight Rubicon FlumeGates, 17 Rubicon SlipGates and 13
magnetic flowmeters to control and monitor check structures, turnouts, wells, and pumps along
the Vaughn Canal. Current plans for Phase II of the project include offering on-line ordering to
customers. The project is the first fully automated reach in the District’s distribution system and
incorporates state-of-the-art technologies and water management features.
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Six creeks enter the District from the west.
Drainage occurs primarily through 52 miles of
unlined and unregulated drainage channels and
generally flows easterly to the Sacramento
River or southerly to the Delta. Sweeney Creek
generally runs west to east, and McCune Creek
runs from the northwest to southeast, until they
come together near the SID service area
boundary east of Vacaville. Together the two
creeks carry about 60 percent of the drain flows
leaving SID (Figure 3-5).

Figure 3-5. Confluence of Sweeney and
McCune Creeks

During the irrigation season, tail-water runoff
from farm fields and operational spills enter
these channels. SID has installed 15 pumps at various locations that recover drain water back
into the distribution system to augment water supply and to improve service through increased
flexibility. Much of the drainage water that is not recovered within the District travels eastward
and is used by the Maine Prairie Water District. Any flows not recaptured eventually discharge
into tributaries of the Sacramento River system. SID has plans to construct various outflow
recovery projects at the confluences of drainage pathways to recover surface water and
redistribute within the District’s boundaries. The Phase I recovery structure of the McCune
project, the first of these recovery projects, was constructed in the spring of 2016 at the point
where the Sweeney and McCune Creeks come together just upstream of where they leave the
District. Phase II of the project is in progress and diversion and distribution facilities to reuse the
impounded water are currently in design. The project has the potential to recover more than
10,000 acre-feet of surface outflows.
SID has no responsibility for managing storm water. SCWA is responsible for managing storm
water in rural areas, and the cities are responsible for managing storm water within city limits.
SID owns and operates 23 groundwater production wells predominately located in the western
half of the District. The wells are operated for control of the high groundwater table that exists in
this portion of the District and to provide supplemental water supply. A map of the District’s
water management facilities is provided in Figure 3-6. In addition to providing water for
irrigation, SID also provides water for nine small potable water systems and six non-potable
water systems. The usage and management of these deliveries is discussed in various Urban
Water Management Plans.
The District is currently divided into six operational divisions. Within these divisions, actual
field operations are executed by Watertenders. SID currently employs a total of 12 Watertenders
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to cover the day shift from 6:00 am to 5:30 pm. Each Watertender is on for seven days from
Monday through Sunday then off for the next seven days.
Based on the District’s TrueCanal electronic delivery tracking data for 2017 (described in greater
detail below), irrigated parcels range in size from 0.23 to 919 acres. Division size ranges between
3,700 acres and 8,600 acres and averages 6,000 acres. The number of parcels per division ranges
between 77 and 217 and averages 118. Average parcel sizes by division range from 22 to 88
acres. The divisions have been delineated to achieve uniform division of workloads among
Watertenders. In all cases, divisions are organized so that Watertenders have control of their
water from the main lateral heading to the tail of their respective laterals. The season begins
typically in mid-March to early April and continues until Mid-October/Early November,
depending on water availability, precipitation, and crop demand (ETo).
In 2000, SID implemented H2OPro to track irrigated area and land area. As part of the
modernization process, SID transitioned to the TrueCanal data management and recording
software program in 2010 to better track water use by individual customer deliveries and to
support reporting of aggregated water deliveries and volumetric billing. The Watertenders take
orders by phone or in person from customers and enter water orders on tablets (Figure 3-7). The
Watertenders also enter records of deliveries in TrueCanal. Depending on the delivery
measurement method, the Watertenders may enter a totalized volume, or they may enter a head
difference and gate opening from which flow rate is calculated and start and stop times
(duration) from which the volume of water delivered is then determined. The data are
continuously uploaded to District servers. Each delivery record also includes attributes
associated with the delivery such as the Assessor’s Parcel Number (APN), landowner name,
crop, acres served, lateral (i.e. delivery point), and irrigation method (e.g. flood, sprinkler, drip,
micro). The TrueCanal software calculates delivery event duration, delivery volume, and applied
water depth based on the Watertender’s inputs. The TrueCanal water ordering and tracking
system is discussed further in Section 3.9.
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Figure 3-6. District’s Water Management Facilities.
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Figure 3-7. TrueCanal Water Order Entry Screen.

The majority of the SID agricultural deliveries are scheduled in advance. The Watertender takes
an order, usually either in person or by phone, and schedules the delivery for the next day.
Orders and turn off requests for the next day must be received on the preceding day by 2:00 pm
and 2:30 pm, respectively. Additionally, the irrigator is required to notify the Watertender four
hours prior to any change in or termination of an irrigation event. In some cases, the Watertender
may require the water user to notify the next water user when to expect the water. When
pipelines and canals are at capacity, customers are placed on a stand-by list and will receive their
water as it becomes available.
The District has a few agricultural pipelines that have large capacity with low volume users.
These areas are typically operated as on-demand systems. Additionally, the District includes
rural ranch parcels that are served from agricultural canals and pipelines. Typically, these parcels
are between 2.5 and 10 acres, irrigate landscaping or gardens for self-consumption, and are
served on a rotational irrigation schedule. At the beginning of every irrigation season, the
Operations Department sends letters to these customers inquiring about their plans for irrigating.
Based on the response, the District will assign each parcel one or two irrigation day(s) per week
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to be used for the entire season. On a case-by-case basis, these parcels can call into the District
office and schedule additional irrigation times.
As the amount of pressurized irrigation has increased, it has become increasingly difficult to
provide the desired flexibility to support sprinkler- and micro-irrigation deliveries while
maintaining existing levels of service for surface irrigation practices without system
modernization. In response, SID has and continues to modernize its distribution system and to
update operational procedures to provide increased flexibility and continued equity to its
customers. Conjunctive use of water through installation of private groundwater wells and
operation of SID wells is increasing in SID. Advantages of private wells to growers include
greater flexibility in providing water for frost protection, chemigation, and fertigation and to
better align irrigations with crop water demands, field activities, and harvest.
Per the District’s rules and regulations and adopted Agricultural Water Allocation Policy,
growers are required to notify the District of their planned water needs (crop(s), acreage, etc.) by
February 15 each year for fields that they plan to irrigate so that SID can develop a crop report
and establish a District water budget and subsequent water allocation.
System operational flows are determined from flow measurement sensors or rated gates at each
of the lateral headings and relayed back using telemetry. All this information is tracked using the
District’s SCADA system. Monitoring devices installed along the PSC, within the Divisions, and
at spill sites allow the Watertenders the ability to regulate daily water use and to provide Staff
with helpful management information.
3.5 TERRAIN AND SOILS (§10826.A(3))
The majority of District lands lie to the east of the Vaca Mountains in the triangular area between
the cities of Winters, Vacaville, and Dixon. This area consists of a broad gently sloping plain of
old alluvial material with a southeasterly gradient of approximately six feet per mile. West of the
Sacramento Valley area, the District lands extend into smaller more recent alluvial valleys near
Fairfield, namely the Vaca Valley, Suisun Valley, and Green Valley. These valleys extend
northerly into the foothills of the Vaca Mountains.
Based on the Natural Resources Conservation Service (NRCS) soil survey for Solano County
(SSURGO, 2015), the dominant soils within the SID service area are Capay Silty Clay Loam and
Yolo Silty Clay Loam, each representing approximately 16 percent of the SID service area.
Other common soils within the SID service area include San Ysidro Sandy Loam (14% of area),
Brentwood Clay Loam (9% of area), Sycamore Silty Clay Loam (8% of area), and Yolo loam
(6% of area). Characteristics of these soils are summarized in Table 3-2. The distribution of
dominant soils (e.g. “map units”) in SID is shown in Figure 3-8.
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Clay Loam
San Ysidro
Sandy Loam
Brentwood
Clay Loam
Sycamore
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Loam
Yolo Loam
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Percent
of Area

16%

Table 3-2. Characteristics of Dominant Soils in the SID Service Area.
Available
Water
Depth to
Holding
Slope
Parent
Restrictive Water
Landform(s) Range Material
Capacity
Drainage
Layer
Table
alluvium
from
high, 9 to 11 moderately
greater
sandstone
inches in
well
than 5
alluvial fans
0 to 9
and flats
percent
and shale
top 5 feet
drained
none
feet

16%

alluvial fans

14%

old, low
terrace

9%

alluvial fans

8%

flood plains

6%

alluvial fans

alluvium
from
high, 9 to 11
inches in
0 to 1 sedimentary
well
percent
rocks
top 5 feet
drained
alluvium
deep
form
low, 3 to 5 moderately
inches in
well
0 to 9 sedimentary
percent
rocks
top 5 feet
drained
well to
high, 11
moderately
inches in
well
0 to 2
mixed
percent
alluvium
top 5 feet
drained
mixed
high, 10 to
nearly sedimentary 12 inches in
poorly
level
alluvium
top 5 feet
drained
alluvium
high, 9 to 11
0 to 1
form
inches in
well
percent sedimentary
top 5 feet
drained
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none

greater
than 5
feet

none

greater
than 5
feet

none
none
none

greater
than 5
feet
greater
than 5
feet
greater
than 5
feet

Typical Profile
0-40
inches
Clay
40-60
Clay
inches
Loam
0-28
Silty Clay
inches
Loam
28-36
Clay
inches
Loam
36-60
inches
Loam
0-19
inches
Loam
19-60
inches
Clay
0-60
inches

Clay
Loam

0-60
inches

Silty Clay
Loam

0-60
inches

Clay
Loam
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Figure 3-8. The Distribution of Dominant Soils in SID.
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3.6 CLIMATE (§10826.A(4))
The climate statistics presented in this section are based on the California Irrigation Management
Information System (CIMIS) agronomic weather station at Davis (#006), which became active in
1982. This station is near the eastern part of the service area and was also used for developing
the crop coefficients used for the water balance analysis presented in Section 5.
SID has a climate typical of the Central Valley of California, having mild winters with moderate
precipitation and warm, dry summers. Average daily maximum temperatures range from a low
of about 55°F in December and January to a high of 91°F in July (Table 3-3). Mean daily
minimum temperatures range from a low of 38°F in December and January to a high of about
57°F in July. Average annual reference evapotranspiration (ETo) is approximately 57 inches,
ranging from a low of approximately one inch in December and January to a high of
approximately eight inches in July. Approximately three quarters of the annual ETo occurs in the
six-month period from April through September.
Average annual precipitation is 17.7 inches, with 15.0 inches, or approximately 85 percent,
occurring in the five-month period from November through March.
Table 3-3. Mean Daily Weather Parameters by Month at Davis CIMIS Station
(1991 through 2017)

Month
January

Total
ETo
(in)
1.3

Total
Precip.
(in)
3.6

Average
46.0

Min.
38.0

Max.
55.3

Average
82.4

Min.
65.7

Max.
94.1

Average
Wind
Speed
(mi/hr)
5.4

February

2.0

3.7

50.2

40.8

60.6

77.6

57.5

93.6

5.9

Daily Temperature (F)

Relative Humidity (%)

March

3.6

2.5

54.3

43.2

66.4

69.6

47.3

90.9

6.1

April

5.2

1.1

58.4

45.4

71.7

59.2

36.8

85.5

6.5

May

7.0

0.6

65.0

50.5

79.7

54.3

32.8

82.7

6.5

June

8.1

0.2

70.7

54.9

86.6

51.1

29.6

80.9

6.4

July

8.4

0.0

73.2

56.7

91.3

52.7

29.3

82.7

5.6

August

7.6

0.0

72.2

55.5

90.6

52.7

27.9

83.7

5.3

September

6.1

0.1

70.0

54.2

87.8

49.7

26.8

78.6

5.1

October

4.3

0.7

62.6

49.0

77.9

53.4

32.6

77.2

5.3

November

2.0

1.7

52.6

42.3

64.2

70.9

50.5

88.4

5.0

December

1.3

3.5

45.9

37.7

55.2

79.4

62.4

92.7

5.6

Total/Average

56.9

17.7

60.1

47.4

73.9

62.8

41.6

85.9

5.7

Even during the peak summer period, the average maximum relative humidity reaches over 80
percent, which is indicative of an irrigated area, and exceeds 90 percent between December and
March. Minimum relative humidity ranges between approximately 30 percent during August and
September and roughly 65 percent during the wet winter months.
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Average wind speed is lowest in September and November (5.1 miles per hour) and highest in
March through June (6.1 to 6.5 miles per hour).
There are slightly different microclimates located throughout the District. Temperatures are
typically cooler in Green Valley and Suisun Valley during the summer months but increased
winds in these areas create evapotranspiration (ET) rates comparable to those District lands
located easterly of the Vaca Mountains in the Vacaville and Dixon areas. Precipitation also
varies significantly from Green Valley to the Davis area, which influences annual effective
precipitation and irrigation demand.
3.7 NATURAL AND CULTURAL RESOURCES
Natural and cultural resources with SID consist mainly of the numerous creeks, arroyos and
flood control channels, which have been constructed or naturally carry surface runoff and
drainage from the Vaca Mountains, English Hills and District land southeasterly to the
Sacramento River sloughs. These streams, arroyos and channels and the natural corridors they
comprise are estimated to cover about 500 acres. Three golf courses (Cypress Lakes, Paradise
Valley and Green Valley) are also located within the District boundaries.
3.8 OPERATING RULES AND REGULATIONS (§10826.A(5))
The District maintains rules and regulations for control of system facilities, employee conduct,
apportionment of water, delivery of water, time limits, continuous use of water, water control,
waste of water, access to land, breaks, use of rights-of-way, unlawful acts, and enforcement and
modification of rules. The intention of the rules and regulations is summarized as follows:
“These Rules and Regulations Governing the Operation and Distribution of Irrigation Water
within the Solano Irrigation District are established pursuant to California Water Code Section
22257 which states that, “each District shall establish rules for the distribution and use of water,
which shall be printed in convenient form for distribution in the district.” Solano Irrigation
District has established these rules to ensure equitable, economical, and efficient distribution,
use, and conservation of water resources available to the District. The Solano Irrigation District
is dedicated to and will strive for the orderly and timely delivery of those water resources
through every effort possible within the physical and operational constraints of the distribution
facilities and operators. The District is committed to excellence in resource management and all
aspects of operation.” (SID 2012)
The District “Rules and Regulations Governing the Operation and Distribution of Irrigation
Water Within the Solano Irrigation District Service Area” were reviewed and revised to address
changing conditions in 2012. The rules and regulations prescribe conditions that ensure
distribution of irrigation water to users in an orderly, efficient and equitable manner; they are
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available to water users and the public. The existing rules and regulations are attached to this
WMP for convenient reference (Attachment B).
The District recently adopted an Agricultural Water Allocation Policy and will be making
necessary revisions to the rules and regulations to reflect and remain consistent with the
provisions of the new policy.
3.9 WATER DELIVERY MEASUREMENT AND CALCULATION (§10826.A(6))
In recent years, SID has made substantial efforts to improve flow measurement to support
efficient management of the District’s water resources and planning. The general approach to
improving water measurement within SID has been to focus efforts on the improved
measurement of inflows and outflows at the District boundaries (where needed), and to progress
inward with upstream to downstream priority. This approach enabled development of a Districtwide water balance and increasingly supports development of water balances for subdivisions of
the District. The following paragraphs describe system and boundary flows and then delivery
measurement.
SID has continued to improve system inflow measurements off the PSC into District canals and
laterals. Recent improvements have focused on installing Rubicon slip gates to provide improved
delivery steadiness and flow measurement. These gates are laboratory certified to measure flow
volume within 2 percent.

Figure 3-9. Example of a MeterGate in SID.

With regards to boundary outflows, SID has
focused on spillage measurements to provide a
basis for making delivery system improvements.
The District has installed measurement structures
on the 30 spillage sites with spillage during the
irrigation season. Of these sites, 16 are monitored
continuously on the SCADA system (see the
SCADA system overview, Figure 3-4), while the
remaining 14 are measured using dataloggers that
are reviewed periodically. An additional 27
spillage sites were not measured and are estimated
to have no spillage or only a small amount of
estimated spillage during the irrigation season.

SID is implementing the delivery measurement EWMP to comply with the agricultural water
delivery measurement regulation as described in the California Code of Regulations Title 23
Division 2 Chapter 5.1 Article 2 Section 597 (23 CCR §597) in Attachment C. SID delivers
water for agricultural production through about 1,240 turnouts (Table 3-4). Totalizing meters are
installed at 808, or 65 percent, of these deliveries with the remaining 432, or 35 percent,
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measured by flow through MeterGates (Figure 3-9). SID also delivers water to an additional 553
flat rate accounts that are irrigating landscaping or gardens for self-consumption, mostly on
parcels less than 5 acres in size.

Meter Style
Quantity
Totalizing meters
Propeller
612
Turbine Meter
147
Magnetic
22
Ultrasonic
24
Ultrasonic
3
Subtotal
808
Flow Rate Meters
Meter Gate
432
Subtotal
432
Total
1240

Table 3-4. Turnouts by Meter Type.
Percent of
meters
Accuracy Source
75.5%
18%
3%
3%
0.5
65%

+/- 2%
+/- 2%
+/- 1%
+/- 2.5%
+/- 2.5%

100% +/- 5%
35%

Water Specialties (2015)
Hersey MVR (2015)
Seametrics AG2000 (2015)
Rubicon SlipMeter (2018)
Rubicon BladeMeter (2018)

ITRC (2015)

Approximately 75.5 percent of the totalizing
meters are propeller meters (Figure 3-10). These
meters are laboratory certified by the
manufacturer to be accurate within plus or
minus two percent of the actual value. Eighteen
percent of the totalizing meters are turbine
meters (Figure 3-11) that the manufacturer
certifies in the laboratory to be accurate within
plus or minus two percent. Three percent of the
totalizing meters are magnetic flow meters,
Figure 3-10. Example of a Propeller Meter.
laboratory certified to be within plus or minus
one percent. SID is replacing propeller and
turbine meters with magnetic meters where
practical over time. The remaining 3.5 percent of
the totalizing meters are ultrasonic flow meters,
laboratory certified by the manufacturer to be
accurate within plus or minus 2.5 percent.
The 553 flat rate meter types are individual low
volume users on a few delivery pipelines. These
areas total approximately 2,100 acres, are
typically operated as on-demand systems and are
rural ranch parcels that are served from
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agricultural canals and pipelines. These parcels average 3.8 acres and range from 1.0 to 10 acres,
irrigating landscaping or gardens for self-consumption and are served on a rotational
irrigation schedule. These parcels are not subject to the regulation according to DWR’s response
to comments on the regulation 3.
3.10 WATER RATE SCHEDULES AND BILLING (§10826.A(7))
Beginning with SID’s first deliveries in 1959, SID has billed for irrigation deliveries on a
volumetric basis. Agricultural water rates for 2018 are summarized in Table 3-5.
Table 3-5. 2018 Water Rates.
Agricultural Service
2018 Rates
Ag Water – Gravity ($/AF)
$33.35
Ag Water – Lifted ($/AF)
$55.58
Deepwell ($/AF)
$83.63
Stockwater (to 30 head) ($/yr)
$66.71
Stockwater (> 30 head) ($/yr)
$83.38
Rotational Delivery – Gravity ($/acre)
$106.74
Rotational Delivery – Lifted ($/acre)
$177.86
Lifted Lambert Lateral ($/AF)
$58.57

3.11 WATER SHORTAGE ALLOCATION POLICIES AND CONTINGENCY PLAN
(§10826.A(8))
For a detailed explanation of SID’s operational management strategies during water short years,
refer to the Drought Management Plan (Attachment L), which discusses the 2012 through 2015
drought. This section provides a broad overview of the District’s water shortage allocation
policies.
SID recognizes that there may be times when available surface water supplies are insufficient to
meet the water demands of the crops grown. SID adopted a special set of rules in 1999, outlined
in the ‘Solano Project Members’ Agreement as to Drought Measures and Water Allocation,’
(herein referred to as ‘Agreement’) to be implemented in times of surface water shortage. The
Agreement is intended to maintain equitable service even in the event of a water shortage for all
stakeholders. SID surface water supply depends primarily on available storage in Lake
Berryessa, as stipulated in the Agreement. In cases where water shortage is declared, restricted
entitlements will be implemented for water suppliers.
The District recently adopted an agricultural water allocation policy, which will give the Board
of Directors the authority to set grower water allocations determined on a year-to-year basis.
Allocations are determined prior to each irrigation season based on the amount of available
3

Based on DWR’s Final Statement of Reasons dated 5/31/12, response number G24.
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surface and groundwater supplies and total irrigated area and are established in March of each
year. Each customer’s allocation is determined based on irrigated acreage under the customer’s
management. The allocations, starting with the 2016 irrigation season, are as follows:
•
•
•
3.12

2016 – 3.8 AF/acre at start of season. Allocation lifted after August board meeting.
2017 – 4.1 AF/acre, increased to 4.6 AF/Acre at July board meeting, then increased to 5.6
AF/acre at September board meeting.
2018 – 4.7 AF/acre at start of season, increased to 5.75 AF/acre at July board meeting.
POLICIES ADDRESSING WASTEFUL USE OF WATER

SID actively prohibits the wasteful use of water, as described throughout its rules and
regulations. Enforcement actions include withholding water for willful wasteful use. The
District’s policies regarding unauthorized uses of water and enforcement are described in detail
in the Rules and Regulations Governing the Operation and Distribution of Irrigation Water
Within the Solano Irrigation District Service Area (Attachment B).
Refer to the following rules related to prohibitions on wasteful use of water: 3028, 4009, 4012,
5005, and 5011. Enforcement actions include withholding water for willful wasteful use (see
4012).
The cited rules above may not be exhaustive. The complete SID Rules and Regulations are
included in Attachment B.
3.13

POLICIES OF REGULATORY AGENCIES AFFECTING CONTRACTOR

At this time, the District sees no need for changes to the policies of regulatory agencies.
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4. INVENTORY OF WATER SUPPLIES
4.1 INTRODUCTION
The District has a highly reliable surface water supply as a result of construction of the federal
Solano Project in the 1950s and the associated water rights. Primary features of the project
include Monticello Dam and Lake Berryessa, Putah Diversion Dam and Lake Solano, the Putah
South Canal, and Terminal Reservoir. In addition, both the District and private landowners have
constructed groundwater production wells to supplement surface water supplies and to provide
water for frost protection or other agronomic uses outside of the irrigation season. Surface water
and groundwater supplies are discussed in the following sections. Tabular inventories of District
water resources during 2017 and the last 10 years are provided in the attached Agriculture Water
Inventory Tables (Attachment M)
4.2 SURFACE WATER SUPPLY
Lake Berryessa is the primary source of water supply for the District. SID secured water rights
through the Solano Project. After the construction of Monticello Dam and the subsequent
creation of Lake Berryessa, the SCWA entered into an agreement with the USBR on how water
was to be allocated to the SCWA and member units, which includes SID. Under the Agreement,
SID is entitled to receive 141,000 acre-feet in Solano Project water years (March through
February) with a full allotment. Water that is voluntarily unused in any one year is added to a
Voluntary Carryover Account in Lake Berryessa and is used in any water year subsequent to the
water year in which it was added. The voluntary carryover account is proportionally reduced
when Lake Berryessa spills.
Historically, the SID water supply has been very reliable with no curtailment of supply in 59
years of operation since 1959. However, the District recognizes, as described previously in
Section 3.11, that there may be times when available surface water supplies are insufficient to
meet the water demands of the crops grown and other uses. As described in the ‘Solano Project
Members’ Agreement as to Drought Measures and Water Allocation, adopted in 1999, if storage
in Lake Berryessa falls below 800,000 acre-feet, curtailments occur. Since the Agreement was
adopted in 1999, the storage in Lake Berryessa has remained above 800,000 acre-feet (Figure 41). Recognizing that the storage in Lake Berryessa has fallen below 800,000 acre-feet in some
years prior to the Agreement and noting obvious, rapidly changing cropping patterns and
irrigation practices in its service area (particularly the rapid expansion of almonds and walnuts),
SID recently completed an assessment of the adequacy of its water supplies to meet current and
potential future agricultural and other demands.
The assessment revealed that under all future water demand scenarios, SID’s water demands
(agricultural and urban) are likely to significantly exceed its 141,000 acre-foot contractual
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entitlement in certain years. Even if groundwater is relied upon in amounts consistent with recent
years, significant surface water shortages are forecast to occur.

Figure 4-1. Monthly Lake Berryessa Storage from January 1985 through December 2017. (Source:
California Data Exchange Center)

4.3 GROUNDWATER SUPPLY
SID overlies two separate groundwater basins. The northeast portion overlies the Solano
Groundwater Subbasin 5-21.66 (California DWR Bulletin 118, 2003) of the Sacramento Valley
Groundwater Basin. The southwestern portion overlies the Suisun-Fairfield Groundwater Basin
2-3 (California DWR Bulletin 118, 2003) of the Sacramento Valley (Figure 4-2).
Prior to the introduction of surface water through the Solano Project, groundwater served as the
primary water source for both the cities and agricultural areas in the region. As a result,
groundwater levels declined over time. Following the introduction of surface water deliveries by
SID in 1959 to utilize surface water from Lake Berryessa, the ground water levels rebounded,
and now the groundwater system is considered to have generally stable groundwater levels
(SCWA, 2014). Deep percolation of applied surface water from irrigated lands and seepage from
District canals and drains provide beneficial recharge to the underlying aquifers. Groundwater
elevation contours indicate groundwater flows eastward away from SID towards the Sacramento
River, suggesting that these sources of recharge provide regional as well as local benefits to
groundwater pumpers and the environment. On an annual basis, the total average recharge from
seepage, deep percolation of applied water, and deep percolation of precipitation is about 45,000
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acre-feet, while the total average District and private groundwater pumping is about 30,000 acrefeet.
The Solano subbasin underlies the northeastern part of SID and has two basic layers. The
shallower aquifer provides agricultural water and local domestic supplies, and the deeper
Tehama Formation aquifer provides groundwater to Vacaville and some larger agricultural
producers.
The primary water-bearing formations comprising the Solano subbasin are sedimentary deposits
(DWR, 2006a). These formations include younger alluvium, older alluvium, and the Tehama
Formation (Thomasson and others 1960). These formations are shallow near the Coast Range on
the west and become thicker towards the eastern edge of the basin. More recent stream channel
deposits consisting of unconsolidated silt, fine- to medium-grained sand, gravel and in some
cases cobbles are found in the upper reaches of Putah Creek.
Thickness of the younger alluvium ranges from 0 to 40 feet; however with the exception of the
Delta, they generally lie above the saturated zone (DWR, 2006a). Older alluvium consists of
loose to moderately compacted silt, silty clay, sand, and gravel deposited in alluvial fans during
the Pliocene and Pleistocene. Thickness of the unit ranges from 60 to 130 feet, about one quarter
of which is coarse sand and gravel generally found as lenses within finer sands, silts, and clays.
Permeability of the older alluvium is highly variable. The Tehama Formation is the thickest
water-bearing unit underlying the Solano subbasin, ranging in thickness from 1500 to 2500 feet.
It consists of moderately compacted silt, clay, and silty fine sand enclosing lenses of sand and
gravel, silt and gravel, and cemented conglomerate. Permeability of the Tehama Formation is
variable, but generally less than the overlying younger units.
To reduce reliance on groundwater and address the water supply needs of the urban areas in the
region, SID has contracted with neighboring cities and local developments to supply
approximately 19,000 acre-feet per year of raw surface water in recent years. Under these
contracts, the local developments and cities of Vacaville, Fairfield, Suisun and Benicia could
ultimately use 35,000 acre-feet per year of Solano Project water.
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Figure 4-2. SID Groundwater Basins and Subbasins.
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The District has 28 deep wells (Figure 4-3) for groundwater production located mainly in the
northeastern portion of the service area. The water is either discharged into laterals, mixed with
surface water, and delivered to growers in the area, or delivered directly to growers. The pumps
reduce shallow groundwater levels and provide increased water supply flexibility by allowing
operators to access additional flow by
turning on one or more pumps.
The pumps have a combined maximum
annual production capacity of approximately
13,000 acre-feet based on a 200-day
irrigation season. Actual annual production
ranges between approximately 2,300 and
11,200 acre-feet because the wells are not
operated continuously. Eight of the deep
wells are remotely monitored via the
District’s SCADA system, and all of these
are affixed with a variable frequency drive
(VFD) to allow varying flows.

Figure 4-3. SID Groundwater Well.

The District has 35 deep wells of which 28 are currently in production and 7 are in place for
monitoring groundwater levels. The District measures the deep wells quarterly each January,
April, July and October. The average ground surface to water surface elevation is 47.8 feet and
the range is 11.9 to 164.0 feet. In addition, the District has 30 observation wells located near
canal laterals and in areas of high water tables. The purpose for many of the observation wells is
to monitor canal seepage, as opposed to groundwater levels. Ground surface to water surface
elevation in the observation wells typically range from 0.5 to 25 feet.
SID maintains an active pump testing program to determine the condition and operating
efficiency of its pumps and motors. Groundwater and low lift (canal turnouts, pressurized
system and drainwater recovery) pumps are routinely tested. Measurements are taken to
determine flow rate, pumping water levels, static groundwater levels, discharge pressure,
energy input to the pump, and bearing vibration. The tests are analyzed to prioritize repairs,
and replacements and to develop performance baselines. The annual budget for the pump
rehabilitation and maintenance is $60,000. The annual budget for pump efficiency testing and
vibration testing for motor condition is $7,500. The testing program has enabled staff to
monitor pump performance over time. SID also offers pump tests to its growers for privately
owned pumps. The service is free-of-charge and funded by a county-wide partnership between
SID, Solano County Water Agency, Maine Prairie Water District, and Reclamation District
2068.
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The Sustainable Groundwater Management Act (SGMA) was signed into law on September 16,
2014. The new law requires local agencies within groundwater basins and subbasins to work
together to operate the groundwater basin sustainably within 20 years. SGMA requires a series of
actions be accomplished to demonstrate SGMA compliance, including formation of
Groundwater Sustainability Agencies (GSAs) by June 30, 2017 to prepare planning documents,
manage groundwater supplies, and prepare Groundwater Sustainability Plans (GSPs) for basins
and subbasins not in critical overdraft by January 2022. GSPs must identify actions, if any,
needed to achieve groundwater sustainability, and sustainability must be achieved within 20
years (by 2042).
SID is within the Solano Subbasin of the Sacramento River Basin (identified as 5-21.66 in DWR
Bulletin 118). The Solano Subbasin is mainly located in the eastern half of Solano County, but
also includes some portions of Yolo and Sacramento Counties. On January 17, 2017 the SID
Board of Directors approved the establishment of the Solano Irrigation District Groundwater
Sustainability Agency (SID GSA). As such, SID has responsibility to manage its portion of the
Subbasin and to prepare a Groundwater Sustainability Plan (GSP). On September 19, 2017 the
District approved a Memorandum of Understanding (MOU) to work together on the preparation
of a single GSP for the Subbasin with various parties. The purpose of the MOU was to partner
with the other GSAs in the Subbasin to write a single Groundwater Sustainability Plan (GSP). To
that end, the SID Board and other Cities and Boards of the other GSAs in the Subbasin approved
the MOU in the fall of 2017. On November 29, 2017 a grant application was submitted to the
State of California, Department of Water Resources asking for $1,000,000 in grant funds. The
grant was awarded and the agreement has been signed.
In order to comply with the GSP requirements, the Solano Collaborative (of which SID is a part
and the subject of the MOU Amendment) prepared a Request for Proposal (RFP) in March 2018.
On June 14, 2018 the Solano Collaborative entered into an agreement with Luhdorff &
Scalmanini for the development of the Solano Subbasin Groundwater Management Plan.
4.4 OTHER WATER SUPPLIES
In addition to Lake Berryessa surface water and local groundwater supplies, the District reuses
tailwater and canal spillage from the drains and is receptive to the reuse of municipal and
industrial effluent 4. SID owns and operates fifteen pumps that recover water from drains. Four of
the pumps discharge to the canal system, and eleven deliver water directly to irrigated lands.
The District provided monthly volumes for each of the pumps for the 2007 through 2017 time
period. Between 2007 and 2017, drainwater recovered by SID into the canal system averaged
approximately 800 acre-feet annually, and drainwater recovered by SID and pumped directly to
Irrigated Lands averaged approximately 1,600 acre-feet annually.
There is currently no known source of M&I effluent within SID’s service area that is not otherwise beneficially
used.

4
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4.5 WATER QUALITY MONITORING
SID historically has performed annual groundwater quality monitoring within its service area and
tests the surface water quality in the PSC every five to ten years. These activities are described in
greater detail below. SID also operates nine public water systems, for which water quality reports
are prepared annually. These reports are provided in Attachment H.
4.5.1

Surface Water

Every five to ten years, SID collects and tests the water in the PSC for alkalinity, boron, calcium,
chloride, acidity (pH), magnesium, nitrate nitrogen, potassium, sodium, sulfate,
electroconductivity (EC), total dissolved solids (TDS), and sodium adsorption ratio (SAR). The
results of these tests have been evaluated based on FAO Irrigation and Drainage Report 29,
Water Quality for Agriculture and have been consistently found to be suitable for irrigation of
crops grown in SID with regard to all parameters tested. SID collects water samples and tests
water quality for the seven public water systems they operate and makes the results available in
an annual water quality report available on the SID website.
4.5.2

Groundwater

The District annually monitors groundwater quality and reports the quality in an annual
groundwater report. SID tests groundwater quality from five wells for alkalinity, boron, calcium,
chloride, pH, magnesium, nitrate nitrogen, potassium, sodium, sulfate, EC, TDS, and SAR. The
results of these tests have been evaluated based on FAO Irrigation and Drainage Report 29,
Water Quality for Agriculture and have been found to be suitable for irrigation of crops grown in
SID with regard to all parameters tested.
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5. WATER BALANCE
5.1 INTRODUCTION
This section describes the various water uses within SID, followed by a detailed description of
SID’s water balances for key accounting centers within the District. For each accounting center,
a detailed, multi-year water balance covering the period from 1991 to 2017 is presented. The
water balance quantifies all significant inflows and outflows of water to and from SID’s service
area.
The water uses and water balances are discussed in relation to hydrologic conditions within SID,
which vary from year to year. Key hydrologic drivers of water management in a given year
include available surface water supply from Lake Berryessa, precipitation within the SID service
area, and atmospheric water demand.
5.2 WATER BALANCE OVERVIEW
A total of thirty-five individual flow paths are quantified as part of the District’s water balance.
A schematic of the water balance structure is provided in Figure 5-1. In general, flow paths are
quantified on a monthly basis for the entire year. The water balance includes the following three
accounting centers:
1. SID Distribution Canals (DC)
2. Irrigated Lands (IL)
3. Drainage System (DS)
For each accounting center all but one flow path is determined independently based on measured
data or calculated estimates. The remaining flow path is then calculated based on the principal of
conservation of mass (Equation 5-1), which states that the difference between total inflows and
outflows to an accounting center for a given period of time is equivalent to the change in stored
water within that accounting center. Over the course of each monthly timestep, it is assumed that
the change in storage in the SID Distribution Canals and Drainage System accounting centers is
zero. In the Irrigated Lands accounting center, the monthly change in storage in the root zone is
accounted as an outflow.
Inflows – Outflows = Change in Storage (monthly time step)
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Figure 5-1. SID Water Balance Structure.
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The flow path that is calculated using Equation 5-1 is referred to as the “closure” term because
the mass balance equation is solved or “closed” for the unknown quantity, which may be an
inflow or an outflow to the accounting center. The closure term is selected based on
consideration of data availability or other information to support an independent estimate of each
flow path as well as the volume of water representing the flow path relative to the size of other
flow paths. In general, the largest, most uncertain flow path is selected as the closure term.
5.3 FLOW PATH ESTIMATION AND UNCERTAINTY
Individual flow paths were estimated based on direct measurements or based on independent
calculations using measurements and other available data and assumptions. As described
previously, flow paths not estimated independently were calculated as the closure term of each
accounting center.
For the SID Distribution Canals (DC) accounting center, the closure term for 1991 through 2017
is farm deliveries due to uncertainty in farm delivery measurements during years prior to 2010.
Primary DC inflows include: measured Putah South Canal (PSC) deliveries to SID, district
groundwater pumping, and drainwater reuse. Primary DC outflows include: farm deliveries (the
closure term); measured M&I deliveries, deliveries to Maine Prairie, and spillage; and calculated
evaporation and seepage. In recent years the tracking of farm delivery volumes has improved
with the implementation of the TruePoint True Canal system to track orders and delivery
volumes. It is anticipated that these measured farm deliveries will be used directly in future water
balances and that a different flow path currently estimated using other means will be calculated
as the closure term.
The Irrigated Lands accounting center inflows include precipitation, farm deliveries, direct
deliveries from PSC, drainwater reuse, and private groundwater pumping. Irrigated Lands
outflows include evapotranspiration of applied water (ETaw), evapotranspiration of precipitation
(ETpr), tailwater, runoff of precipitation, deep percolation of precipitation (DPpr) and deep
percolation of applied water (DPaw). The Irrigated Lands closure term is DPaw. The primary
outflow from Irrigated Lands is the total crop evapotranspiration (ET). Crop ET may be derived
from applied irrigation water or from precipitation. The Integrated Water Flow Model – Demand
Calculator (IDC) developed by DWR is a root zone water balance model that partitions total crop
ET into ETaw and ETpr. The IDC is the demand calculator for the Integrated Water Flow Model
(IWFM), which is a groundwater modeling program. IWFM is used in California to model
groundwater and surface water systems. One such application is the California Central Valley
Groundwater – Surface Water Simulation Model (C2VSim), which models groundwater and
surface water interactions across California’s Central Valley.
Primary inputs into the IDC model include: crop ET, precipitation, and soil parameters, such as
hydraulic conductivity, field capacity, and permanent wilting point, among others. All crops
within SID were categorized and modeled as six predominant crop groups: pasture/hay, corn,
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tree/vine, grain, annual, and fallow. Soil parameters were based on four predominant soil types in
SID: sandy clay loam, clay, clay loam, and loam. In total, the IDC model simulated twenty-four
unique crop-soil combinations. Actual ET (ETa) timeseries were estimated from 1991 to 2017
based on Surface Energy Balance Algorithm for Land (SEBAL) derived crop coefficients and
grass reference evapotranspiration from the Davis CIMIS station. IDC model outputs were
combined with annual crop acreage summaries provided by the District to calculate the monthly
volumes of precipitation, ETaw, ETpr, runoff, and DPpr incorporated into the water balance.
For the Drainage System accounting center, drainwater outflow was calculated as the closure
term. Primary inflows to the Drainage System include: tailwater, spillage from the distribution
canals, and deliveries to Maine Prairie from PSC and the distribution canals. Primary outflows
include: deliveries to Maine Prairie, drainwater outflow, seepage, and evaporation.
The results of the water balance for each flow path are reported with a high level of precision
(nearest whole acre-foot) that implies a higher degree of accuracy in the values than is actually
justified. While a detailed uncertainty analysis has not been conducted to assess potential error in
the data and computed values, an estimated percent uncertainty (approximately equivalent to a
95% confidence interval) in each measured or calculated flow path has been estimated. Then,
based on the relative magnitude of each flow path, the resulting uncertainty in each closure term
can be estimated by assuming that errors in estimates are random (Clemmens and Burt 1997).
Errors in estimates for individual flow paths may cancel each other out to some degree, but the
net error due to uncertainty in the various estimated flow paths is ultimately expressed in the
closure term.
Table 5-1 lists each flow path included in the water balance, indicating the accounting center(s) it
belongs to, whether it is an inflow or an outflow, whether it was measured or estimated, the
supporting data used to determine it, the 2017 flow volume, and the estimated confidence
interval, expressed as a percent. As indicated, estimated confidence intervals vary by flow path
from 5 percent to over 100 percent of the estimated value, with uncertainties generally being less
for measured flow paths and greater for estimated flow paths. The estimated uncertainties of the
closure terms are provided and are calculated based on the concept of propagation of random
errors as described in Clemmens and Burt (1997).
The inflow uncertainties to the SID Distribution Canals accounting center ranged from 5 percent
to 100 percent while the estimated uncertainties for the outflows also ranged from 5 percent to
100 percent (Table 5-1). The individual confidence intervals for each inflow and outflow were
combined statistically, resulting in a confidence interval of plus or minus 13 percent for farm
deliveries, the closure term.
The inflow uncertainties to the Irrigated Lands accounting center ranged from 5 percent to 100
percent while the estimated uncertainties for the outflows ranged from 10 percent to 100 percent
(Table 5-1). The individual confidence intervals for each inflow and outflow were combined
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statistically, resulting in a confidence interval of plus or minus 659 percent for deep percolation
of applied water, the closure term. Typically for water balances of irrigated lands, the confidence
interval on deep percolation of applied water is in the range of 35 to well over 100 percent.
Both inflow and outflow uncertainties to the Drainage System accounting center ranged from 10
percent to 100 percent (Table 5-1). The individual confidence intervals for each inflow and
outflow were combined statistically, resulting in a confidence interval of plus or minus 38
percent for drainwater outflow, the closure term.
The general increase in flow volume confidence intervals (increased uncertainty) as the water
flows from the SID Distribution Canals accounting center to the Irrigated Lands accounting
center is typical of agricultural water suppliers. Increased uncertainty for the Irrigated Lands
accounting center results chiefly from estimates of tailwater and deep percolation flow paths as
these flows are difficult and expensive to accurately measure. Despite appreciable uncertainty in
some flow path quantities, the water balance provides useful insights into SID’s water
management.
5.4 HYDROLOGIC YEAR TYPES IN SID
A multi-year water balance is necessary to evaluate water management implications of surface
water supply variability, precipitation variability, and other changes in the hydrology of SID and
its surrounding area over time. Additionally, a multi-year water balance that differentiates
between dry and wet years, shown in Table 5-2, is essential to evaluate and plan for “planned
conjunctive use of surface water and groundwater”, an EWMP included in the CWC and
discussed in Section 7.
District staff have observed that water demand is lower in years with wet springs. Thus, years
were classified as wet or dry based on the depth of rainfall in the spring months of February and
March. Based on a review of rainfall records, years with rainfall in these months greater than
four inches were classified as wet years.
Precipitation and ETo averaged 20 and 56 inches per year, respectively, during the 18 wet years
(Table 5-2). Comparatively, precipitation and ETo averaged 13 and 58 inches, respectively,
during the 9 dry years. Overall 27-year averages for precipitation and ETo were 18 and 57 inches,
respectively. Generally, below normal precipitation and increased ETo are experienced in dry
years, resulting in increased crop irrigation requirements and corresponding irrigation demands.
In dry years, the irrigation demand (ETaw) averaged 106,300 acre-feet compared to 95,700 acrefeet in wet years, a ten percent difference.
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Table 5-1. Water Balance Flow Paths, Supporting Data, and Estimated Uncertainty.
Accounting
Center

Flow
Path
Type

Flow Path

Inflows
Outflows

SID Distribution Canals Annual Balance (AF)

PSC Deliveries to SID

Inflows
Outflows

2017 Estimated
Uncertainty (%)

98,773

5%

Measured

Drainwater Reuse (DC)

Measured

Flow meter records for 2007-2017; estimated for 1991-2006

Seepage Recovery

Estimate

Estimated

Farm Deliveries

Calculation

M&I Deliveries

Measured

Flow meter records for 2004-2017; estimated for 1991-2003

6,469

5%

Spillage

Measured /
Calculation

Measured values plus estimated volume from unmeasured
sites; 1991-1999 values estimated as the 2000-2005 average
(pre-SCADA time with measured values)

7,121

35%

Seepage (DC)

Calculation

5,074

100%

Evaporation (DC)

Calculation

289

50%

Flow meter records for 2000-2017; estimated for 1991-1999

5,239

5%

Distribution Canals Accounting Center Closure

81,372

13%

Calculation

Measured

137

100%

5,367

5%

1,257

5%

30

100%

Distribution Canals Accounting Center Closure

81,372

13%

NRCS soils data, wetted surface area based on canal crosssection drawings, wetted duration based on flow records
CIMIS ETo, evaporation coefficient from UCCE (1989) and
ASCE (2016) canal surface area based on canal crosssection drawings

Farm Deliveries1

Calculation

Direct Deliveries

Measured

Flow meter records for 2007-2017; estimated for 1991-2006

876

5%

Precipitation (IL)

Calculation

Quality-controlled precipitation from Davis CIMIS Station,
irrigated area records

103,369

30%

Private Groundwater

Calculation

Estimated based on on-farm efficiency, farm deliveries and ET
of applied water, estimated annual minimum 4,000 AF
(Summers Engineering, 2007)

44,752

100%

Flow meter records for 2007-2017; estimated for 1991-2006

1,416

10%

Calculation

IDC analysis, NRCS soils characteristics, CIMIS precipitation
data

41,929

50%

Crop ET of Applied
Water

Calculation

CIMIS ETo, estimated crop coefficients based on SEBAL 2007
and 2009 analysis, cropped area by crop (District crop reports),
IDC root zone simulation analysis to divide total ET into
applied water and precipitation components

98,385

10%

Deep Percolation of
Applied Water

Calculation

Irrigated Lands Accounting Center Closure

13,337

659%

Tailwater

Calculation

16,694

100%

Crop ET of Precipitation

Calculation

55,527

10%

Change in Storage of
Precipitation

Calculation

IDC analysis, CIMIS precipitation data, NRCS curve number
method

-10,088

50%

Runoff of Precipitation

Calculation

IDC analysis, CIMIS precipitation data, NRCS curve number
method

16,001

30%

Spillage

Measured /
Calculation

Measured values plus estimated volume from unmeasured
sites; 1991-1999 values estimated as the 2000-2005 average
(pre-SCADA time with measured values)

7,121

35%

Tailwater

Calculation

Estimated between 18% in 1991 to 13% in 2014, reduction
based on acres converting from surface to pressurized
irrigation systems

16,694

100%

Precipitation (DS)

Calculation

Quality-controlled precipitation from Davis CIMIS Station,
estimated drain surface area

137

100%

Deliveries to Maine
Prairie (DC)

Measured

Flow meter records for 2000-2017; estimated for 1991-1999

5,239

10%

Deliveries to Maine
Prairie (DS)

Measured

Flow meter records for 2000-2017; estimated for 1991-1999

9,390

10%

IDC analysis, CIMIS precipitation data, NRCS curve
number method

16,001

30%

0

10%

Deep Percolation of
Precipitation

Runoff of Precipitation

Outflows

Flow meter records

2017
Volume
(AF)

District Groundwater

Drainwater Reuse (IL)

Inflows

SID Irrigated Lands Annual Balance (AF)

SID Drainage System Annual Balance (AF)

Measured

Supporting Data

Quality-controlled precipitation from Davis CIMIS Station,
estimated canal surface area
Flow meter records

Precipitation (DS)

Deliveries to Maine
Prairie (DC)

Measured

Calculation

Estimated between 18% in 1991 to 13% in 2014, reduction
based on acres converting from surface to pressurized irrigation
systems
CIMIS ETo, estimated crop coefficients based on SEBAL 2007
and 2009 analysis, cropped area by crop (District crop reports),
IDC root zone simulation analysis to divide total ET into
applied water and precipitation components

Putah South Canal
Spillage

Measured

Flow meter records 2008-2014, 1991-2007 and 2015-2017
estimated as zero

Drainwater Reuse (DC)

Measured

Flow meter records for 2007-2017; estimated for 1991-2006

1,257

10%

Drainwater Reuse (IL)

Measured

Flow meter records for 2007-2017; estimated for 1991-2006

1,416

10%

Drainwater Outflow

Calculation

Drainage System Closure

47,249

38%

Evaporation (DS)

Calculation

CIMIS ETo, evaporation coefficient from UCCE (1989) and
ASCE (2016), estimated drain surface area

316

50%

Seepage (DS)

Calculation

NRCS soils data, estimated drain wetted surface area based
on drain lengths, wetted duration based on flow records
2004-2017, estimated 1991-2003

4,345

100%

Measured

Flow meter records for 2000-2017; estimated for 1991-1999

9,818

10%

Deliveries to Maine
Prairie
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Table 5-2. 1991 to 2017 Hydrologic Year Types and Characteristics.
Spring
Annual
Rainfall Irrigation Irrigation Number
Annual
Precipitation,
Year
Start
End
of Days
ETo, in
in
Type
Wet
1-Mar
31-Oct
245
15.2
59.8

Annual
ETaw, af
108,742

1992
1993

Wet
Wet

1-Mar
1-Mar

31-Oct
31-Oct

245
245

22.1
24.9

58.3
56.0

116,235
97,312

1994
1995

Dry
Wet

1-Mar
1-Mar

31-Oct
31-Oct

245
245

14.2
25.5

55.6
53.0

124,274
89,316

1996
1997

Wet
Dry

1-Mar
1-Mar

31-Oct
31-Oct

245
245

27.8
14.7

56.8
60.2

107,395
121,521

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Wet
Wet
Wet
Wet
Dry
Dry
Wet
Wet
Wet
Dry
Dry
Wet
Dry
Wet
Wet
Dry
Wet
Dry
Wet
Wet

1-Mar
31-Oct
1-Mar
31-Oct
1-Mar
31-Oct
1-Mar
31-Oct
1-Mar
31-Oct
1-Mar
31-Oct
17-Mar
19-Oct
1-Apr
31-Oct
24-Apr
31-Oct
17-Mar
15-Oct
18-Mar
23-Oct
23-Mar
15-Oct
29-Mar
31-Oct
1-Mar
31-Oct
1-Mar
29-Oct
28-Feb
22-Oct
10-Mar
5-Nov
18-Mar
14-Oct
6-Apr
14-Oct
24-Apr
28-Oct
Wet Year Average
Dry Year Average
Overall Average

245
245
245
245
245
245
217
214
191
213
220
207
217
245
243
237
241
211
192
188
230
231
230

25.6
8.8
16.8
20.4
16.0
15.3
17.7
19.8
15.8
10.4
16.0
14.2
21.7
17.9
21.9
4.7
19.4
7.0
18.2
26.0
20
13
18

47.8
55.9
54.6
59.6
58.9
56.1
58.2
54.3
55.1
59.4
59.5
57.8
53.6
53.1
57.4
63.0
59.9
58.9
56.3
56.3
56
58
57

63,296
107,891
96,338
100,033
107,107
88,609
99,183
87,026
78,106
103,251
108,336
94,390
83,017
68,088
93,154
97,168
105,967
123,331
112,264
98,385
95,729
106,290
99,250

5.5 WATER USES
SID supplies irrigation water for agriculture as well as water for urban consumption. The District
is the operator of the Solano Project, which supplies water from Lake Berryessa to four cities
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(Fairfield, Vacaville, Benicia, and Vallejo), Maine Prairie Water District, and SID customers. In
addition, the District has partnered with Suisun City in water delivery. The District owns and
operates the hydroelectric power plant at the base of Monticello Dam, which forms Lake
Berryessa. PG&E buys all energy produced at the plant and pays all expenses to operate the
plant.
5.5.1

Agricultural

Agricultural irrigation is the primary water use in SID. Total water required to meet the
evapotranspiration needs of the crops grown varied from about 110,000 to 160,000 acre-feet per
year during the analysis period. Annually, an estimated 22,000 to 56,000 acre-feet of the demand
was supplied by rainfall stored in the root zone, while an estimated 63,000 to 124,000 acre-feet
was supplied by irrigation.

Figure 5-2. Almond Orchard in SID.

Between 1991 and 2017, there was an average of
43,727 acres of irrigated crop land, in addition to an
average of 1,323 acres of fallow or idle lands. For
much of the analysis period, the dominant crop
category in SID was pasture/hay, which was grown on
an average of 14,950 acres per year between 1991 and
2017. Historically, annual crops have been the second
largest commodity, averaging 11,854 acres per year
between 1991 and 2017, while trees (Figure 5-2) and
vines have been the third largest commodity (8,852
acres per year between 1991 and 2017). These are
followed by grain and corn, each averaging 4,484 acres
and 3,558 acres, respectively.

The acreage of annual crops has declined considerably over the 27-year period as indicated in
Table 5-3 and Figure 5-3, falling from approximately 20,000 acres in the early 1990s to an
average of 11,000 acres between 2014 and 2017. Between the early 1990s and the early 2000s,
this decrease in annual crops was offset to some extent by a substantial increase in pasture and
hay production. Since 2014, the acreage of trees and vines has increased dramatically from an
average of 8,000 acres between 1991 and 2013 to nearly 19,000 acres in 2017. Overall, total
cropped acreage trended downward from 1991 to 2014, reflecting changes in land use from
agricultural to urban. However, with the expansion of tree crops in SID, total agricultural area
has increased since 2014.
Among the cropped fields that received deliveries from SID in 2017, over 16,000 acres were
predominantly irrigated using pressurized irrigation systems, including drip, sprinkler, and
microsprinkler systems (Table 5-4). The majority of these systems served fields containing
tree/vine crops, though some were used with annual and, to a lesser extent, pasture/hay crops.
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Nearly 18,000 acres were predominantly irrigated using flood and furrow irrigation systems.
These systems were used primarily to serve all crops other than tree/vine crops. It should be
noted that the areas associated with each irrigation system type are derived from SID TruePoint
delivery records and account only for the single predominant irrigation system type and crop per
field. These totals do not account for areas that did not receive surface water deliveries from SID,
such as areas that use only groundwater supplies from privately owned pumps. Thus, the true
totals are likely higher, particularly for pressurized irrigation systems that are commonly used
with groundwater supplies.
Crop coefficients were derived from actual ET (ETa) estimated from remotely sensed Surface
Energy Balance Algorithm for Land (SEBAL) results. SEBAL results account for effects of
salinity, deficit irrigation, disease, poor plant stands, and other stress factors on crop ET. Studies
by Bastiaanssen, et al. (2005), Allen, et al. (2007) (Allen, et al, 2011), Thoreson, et al. (2009),
and others have found that when performed by an expert analyst, seasonal ETa estimates by these
models are expected to be within plus or minus five percent of actual ET. For crops grown in the
SID service area, growing season ET computed using CIMIS reported reference
evapotranspiration (ETo) and crop coefficients are provided in Table 5-5.
The consumptive use of water by crops in SID ranges from approximately 31 inches of total crop
ET for grain to approximately 43 inches for tree/vine crops (Table 5-5) 5. ETaw ranges from
approximately 22 inches to 33 inches for grain and tree/vine crops, respectively. Average total
crop ET for pasture/hay, SID’s historically predominant crop group, is 39 inches with
approximately 30 inches derived from applied irrigation water. On average, total crop ET in SID
is 38 inches, with approximately 29 inches derived from applied irrigation water. The remainder
of the crop ET is derived from precipitation, as described previously.
ETc and ETaw vary substantially between wet and dry years due to differences in overall
evaporative demand and differences in the amount of accumulated rainy season precipitation
available to support crop growth and offset crop irrigation requirements. For the 1991 to 2017
period, wet year ETc averaged approximately 36 inches while dry year ETc averaged nearly 38
inches. Wet year ETaw averaged 25 inches while dry year ETaw averaged 29 inches.
Additional information describing crop ET over time is included in Section 5.7. Total annual
crop ET varied between approximately 110,000 acre-feet and 160,000 acre-feet during the 1991
to 2017 period, with an average annual volume of 136,000 acre-feet. Approximately 99,000 acrefeet were derived from applied irrigation water (73%) and 37,000 acre-feet were derived from
precipitation (27%).

5 Crop ET values are presented in Table 5-4 and Section 5.6 on a calendar year basis to capture total ET , ET , and
c
aw
ETpr within SID. The vast majority of ETc and ETaw occur during the March to October irrigation season, with some
residual ET occurring following cessation of irrigation in November, particularly on pasture and orchard ground.
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Other uses of applied irrigation water include leaching of salts and frost protection for orchards
and vineyards. Due to the low salinity of SID surface water, the required leaching fraction is
small for the crops grown in the District and has not been estimated as part of this Plan.
Additionally, water applied for frost protection is typically applied outside of the irrigation
season and has not been estimated at this time.
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Table 5-3. SID Crop Acreages, 1991 to 2017.
Year

Tree/Vine

Fallow

Corn

1991

18,600

2,980

5,898

12,203

7,361

6,692

53,734

47,042

1992

19,508

3,934

9,494

11,713

6,829

5,539

57,017

51,478

1993

20,513

4,922

5,865

11,140

6,914

3,241

52,595

49,354

1994

20,970

5,904

10,242

10,405

7,082

1,560

56,163

54,603

1995

19,181

5,959

8,606

8,650

7,171

2,984

52,551

49,567

1996

15,573

8,347

11,778

10,555

7,717

2,311

56,281

53,970

1997

14,159

7,723

8,386

10,469

7,638

553

48,928

48,375

1998

10,451

4,007

7,054

11,554

8,131

702

41,899

41,197

1999

15,159

3,944

4,799

13,082

8,775

881

46,640

45,759

2000

9,890

9,135

4,083

13,228

8,940

101

45,377

45,276

2001

8,355

4,914

3,149

14,843

9,045

0

40,306

40,306

2002

9,253

3,828

2,852

16,911

8,552

0

41,396

41,396

2003

8,625

3,311

3,902

16,424

8,454

1,461

42,177

40,716

2004

8,549

2,900

2,061

18,164

8,530

1,332

41,535

40,204

2005

8,473

2,489

219

19,904

8,606

1,202

40,893

39,691

2006

9,796

733

0

18,198

8,108

0

36,835

36,835

2007

5,484

2,674

3,903

18,570

7,410

2,142

40,183

38,041

2008

9,153

2,253

4,859

19,823

7,398

2,259

45,745

43,486

2009

10,667

1,509

3,612

17,927

6,731

0

40,446

40,446

2010

9,516

2,918

3,305

16,714

8,209

1,581

42,243

40,662

2011

7,659

3,306

3,086

17,770

6,678

296

38,794

38,498

2012

9,399

2,439

1,926

17,848

6,630

88

38,331

38,243

2013

6,099

2,598

4,726

15,572

6,341

182

35,519

35,338

2014

10,749

1,634

1,910

16,366

10,119

126

40,904

40,778

2015

9,900

593

2,423

16,657

15,169

219

44,961

44,741

2016

12,004

1,026

1,597

14,762

17,574

106

47,068

46,962

2017

12,364

885

1,329

14,195

18,899

150

47,822

47,672

Minimum

5,484

593

0

8,650

6,341

0

35,519

35,338

Maximum

20,970

9,135

11,778

19,904

18,899

6,692

57,017

54,603

Average

11,854

3,588

4,484

14,950

8,852

1,323

45,050

43,727

5-11

Total

Total
(excluding
Fallow)

Annual
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Figure 5-3. SID Cropping, 1991 to 2017.
Table 5-4. Total Acreage Receiving SID Deliveries by Predominant Irrigation System Type and Crop
Category, 2017.
Irrigation System
Crops
Tree/Vine
Annual
Grain
Corn
Pasture/Hay
Fallow

MicroDrip* Sprinkler sprinkler
4,240
1,710
7,510
900
1,170
280
0
0
0
0
0
0
20
500
10
0
0
0

Other/
Flood Furrow Undefined**
420
0
1,390
4,430
1,800
0
20
0
50
500
0
0
10,090
430
170
60
0
0

Total
5,160
3,380
7,800 15,520
2,230
*Includes Drip and Drip Tape system types.
**Includes Undefined, Unknown, Null, and other irrigation system types.

1,610

Total
15,270
8,580
70
500
11,220
60
35,700 6

This total accounts only for acreage associated with the single predominant irrigation system type and crop
associated with each field in the SID TruePoint delivery records. This excludes double cropped areas and
areas that did not receive surface water deliveries.
6
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Table 5-5. Average Acreages and Annual Evapotranspiration Rates for SID Crops.
Average Evapotranspiration (in)
Crop
Average Acres
ETc
ETaw
ETpr
Annual
11,854
36.2
27.9
8.3
Corn
3,588
34.6
26.0
8.6
Grain
4,484
30.9
21.7
9.1
Pasture/Hay
14,950
38.6
30.0
8.5
Tree/Vine
8,852
42.6
33.0
9.6
Total/Average
43,727
37.6
28.8
8.7

5.5.2

Environmental

The District is a member of the Lower Putah Creek Coordinating Committee (LPCCC) along
with the cities of Davis, Fairfield, Suisun City, Vacaville, Vallejo, and Winters; counties of
Solano and Yolo; Maine Prairie Water District; Putah Creek Council; Solano County Water
Agency; the University of California, Davis; and a riparian landowner. The LPCCC was
established in 2000 by a settlement agreement (Accord) to provide water in lower Putah Creek
sufficient for fish, wildlife, and human needs. The LPCCC serves as a watershed group joining
these primary stakeholders together to oversee implementation of the Accord and to plan for the
protection and enhancement of Putah Creek’s resources. The group meets once a month
alternating meeting locations between Davis and the SID offices in Vacaville. Typical agendas
include member reports, correspondence, grant applications, progress on improving the
watershed, significant events affecting the watershed.
5.5.3

Recreational

The District manages the Solano
Project as a subcontractor under the
Solano County Water Agency. The
main project feature was the
construction of Monticello Dam,
which forms Lake Berryessa (Figure 54). The dam serves to store water for
agricultural, industrial, and municipal
use; in addition to providing
hydroelectricity and recreation for the
public. The USBR manages recreation
Figure 5-4. Lake Berryessa formed by Monticello Dam.
at the lake. Recreation opportunities at
(Source: USBR, 2015)
Lake Berryessa include fishing,
boating, camping, picnicking, swimming, hiking, bicycling, bird and wildlife watching.
Approximately 6 miles downstream of Monticello Dam is Putah Diversion Dam, which diverts
water into the Putah South Canal. The diversion dam creates Lake Solano, which is owned by the
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Bureau of Reclamation and also provides the public with recreation. The County of Solano
manages Lake Solano for public recreation, offering an array of recreation opportunities for more
than 60,000 visitors a year. The park has a Nature Center and trail opportunities for short day
hikes, bird watching, and wildlife photography. Additional recreation opportunities include
fishing, kayaking, canoeing, camping, and picnicking.
Water stored in the reservoirs is not “used” for recreation, per se, as it is not consumed to support
recreation activities. Rather, the storage of water in the reservoirs supports recreation activities.
5.5.4

Municipal and Industrial

SID has contracted with neighboring cities and local developments to supply approximately
19,000 acre-feet per year of raw surface water in recent years. Under these contracts, the local
developments and cities of Vacaville, Fairfield, Suisun and Benicia could ultimately use 35,000
acre-feet per year of Solano Project water.
SID currently provides surface water to eight small potable water systems and 13 non-potable
water systems. Most of these deliveries are direct deliveries from the PSC and were not included
in the agricultural water balance. However, Table 5-6 summarizes the M&I water delivered
through the SID lateral system for 2008 to 2017. M&I deliveries from the lateral system range
from about 6,000 acre-feet to 7,700 acre-feet, averaging 7,200 acre-feet annually.
Table 5-6. Municipal and Industrial Water Deliveries from SID laterals 2008 to 2017.
Year
M&I Deliveries
2008
8,208
2009
8,761
2010
8,524
2011
9,508
2012
8,841
2013
9,498
2014
8,150
2015
7,046
2016
6,683
2017
6,469
Minimum
Maximum
Average

5.5.5

6,469
9,508
8,169

Groundwater Recharge

Groundwater recharge that occurs within SID consists of seepage from SID canals and deep
percolation (DP) of precipitation and applied irrigation water. Soil conditions conducive to direct
artificial recharge do exist, but distributed recharge from canals and ditches provides sufficient
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recharge to maintain groundwater levels in the Solano Subbasin underlying SID. This distributed
recharge directly benefits SID water users, communities within SID, and surrounding areas that
share the groundwater resource. Inflows to the groundwater system and pumping volumes for the
1991 to 2017 period are shown in Figure 5-5, along with the net annual volume of groundwater
recharge.
Estimates of recharge were derived from the water balance analysis. Canal seepage was
calculated based on soil characteristics along with estimated canal wetted perimeters, overall
lengths, and wetting frequency. Deep percolation of precipitation was estimated using the
previously described IDC model. Deep percolation of applied water was estimated as the closure
term from the irrigated lands accounting center. Seepage and deep percolation volumes for 1991
to 2017 are provided in Table 5-7, along with total recharge expressed as a volume and as a
depth of water relative to the cropped area in each year.
Total recharge between 1991 and 2017 ranged from approximately 33,000 acre-feet to 65,000
acre-feet per year, or from 0.7 acre-feet to 1.5 acre-feet per cropped acre per year. On average,
total recharge was estimated to be approximately 45,000 acre-feet per year (0.4 af/ac-yr), with
approximately 13 percent of recharge originating from canal seepage, 77 percent of recharge
originating from deep percolation, and 10 percent of recharge originating from drainage system
seepage.

Average Annual Net Recharge = 15,300 AF

Figure 5-5. Groundwater System Inflows, Outflows, and Net Recharge, 1991 to 2017.
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1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
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Table 5-7. SID Total Groundwater Recharge, 1991 to 2017.
Spring
Deep
Drainage
Rainfall
Distribution Canal
Percolation,
System
Year Type
Seepage, AF
AF
Seepage, AF
Wet
6,272
25,264
4,523
Wet
6,272
35,316
4,523
Wet
6,272
52,570
4,523
Dry
6,272
28,303
4,523
Wet
6,272
45,098
4,523
Wet
6,272
48,553
4,523
Dry
6,272
34,682
4,523
Wet
6,272
52,178
4,523
Wet
6,272
23,115
4,523
Wet
6,272
30,771
4,523
Wet
6,272
28,735
4,523
Dry
6,272
34,152
4,523
Dry
6,272
30,585
4,523
Wet
5,555
33,824
4,006
Wet
5,478
31,637
3,950
Wet
4,890
36,034
3,526
Dry
5,453
23,184
3,932
Dry
5,632
34,725
4,061
Wet
4,989
27,550
3,821
Dry
5,230
30,880
4,006
Wet
5,905
45,925
4,523
Wet
5,856
30,940
4,486
5,712
4,375
Dry
34,955
5,736
4,237
Wet
26,925
5,954
4,630
Dry
26,696
5,173
4,326
Wet
33,446
5,074
4,345
Wet
55,266

Minimum
Maximum
Wet Year Average
Dry Year Average
Overall Average

4,890
6,272
5,839
5,896
5,858

23,115
55,266
36,841
30,907
34,863

3,526
4,630
4,329
4,344
4,334

Total Recharge
AF
AF/acre
36,059
0.8
46,111
0.9
63,365
1.3
39,098
0.7
55,893
1.1
59,348
1.1
45,476
0.9
62,973
1.5
33,910
0.7
41,565
0.9
39,530
1.0
44,946
1.1
41,380
1.0
43,385
1.1
41,066
1.0
44,450
1.2
32,568
0.9
44,419
1.0
36,360
0.9
40,115
1.0
56,353
1.5
41,282
1.1
45,042
1.3
36,898
0.9
37,280
0.8
42,945
0.9
64,684
1.4
32,568
0.7
64,684
1.5
47,010
1.1
41,147
1.0
45,056
1.0

Net recharge was calculated by subtracting measured SID groundwater pumping and estimated
private groundwater pumping volumes from the total recharge volumes. Net recharge estimates
for the analysis period are provided in Table 5-8.
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Table 5-8. SID Net Groundwater Recharge, 1991 to 2017.
Year
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Spring Rainfall
Year Type
Wet
Wet
Wet
Dry
Wet
Wet
Dry
Wet
Wet
Wet
Wet
Dry
Dry
Wet
Wet
Wet
Dry
Dry
Wet
Dry
Wet
Wet
Dry
Wet
Dry
Wet
Wet
Minimum
Maximum
Wet Year Average
Dry Year Average
Overall Average

Total Recharge,
AF
36,059
46,111
63,365
39,098
55,893
59,348
45,476
62,973
33,910
41,565
39,530
44,946
41,380
43,385
41,066
44,450
32,568
44,419
36,360
40,115
56,353
41,282
45,042
36,898
37,280
42,945
64,684
32,568
64,684
47,010
41,147
45,056

Groundwater
Pumping, AF
61,896
65,202
29,454
41,271
11,703
33,209
28,770
8,170
38,670
26,174
22,150
35,823
41,679
16,872
24,861
22,515
28,138
21,160
22,195
11,085
8,125
12,051
9,440
32,758
46,342
52,861
50,119
8,125
65,202
29,944
29,301
29,729

Net Recharge
AF
AF/acre
-25,838
-0.5
-19,092
-0.4
33,911
0.7
-2,173
0.0
44,189
0.9
26,139
0.5
16,706
0.3
54,803
1.3
-4,760
-0.1
15,391
0.3
17,380
0.4
9,123
0.2
-300
0.0
26,513
0.7
16,205
0.4
21,935
0.6
4,431
0.1
23,259
0.5
14,165
0.4
29,030
0.7
48,228
1.3
29,232
0.8
35,602
1.0
4,140
0.1
-9,061
-0.2
-9,916
-0.2
14,566
0.3
-25,838
-0.5
54,803
1.3
17,066
0.4
11,846
0.3
15,326
0.4

Annual recharge from seepage and deep percolation is 45,000 acre-feet, on average, while
average annual District and private groundwater pumping is about 30,000 acre-feet. Thus, the net
effect of District and landowner operations is average net recharge of over 15,000 acre-feet each
year. During the water balance analysis period, net recharge varied from a low of -25,000 acrefeet (-0.5 acre-feet/ac) in 1991 to a high of about 55,000 acre-feet (1.3 acre-feet/ac) in 1998.
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Annual net recharge averaged 17,000 acre-feet (0.4 acre-feet/ac) in wet years, while dry years
averaged 12,000 acre-feet/ac (0.3 acre-feet/ac).
5.5.6

Transfers and Exchanges

One strategy described in SID’s Strategic Plan is to “add diversity to the District’s water
portfolio by identifying, developing and participating in water transfers, water exchanges and
acquisition of new supply.” This strategy is articulated in support of the objective: “to gain
additional water sources for customers.”
This strategy is important in three of the top six of the District’s Tier 1 program objectives that
are prioritized based on their importance towards building a foundation to accomplish the
District’s mission. This strategy is also cited in three of the District’s Tier 2 program objectives.
The Tier 2 program encompasses longer term items that require the foundation items in the Tier
1 program.
Prior to developing the Strategic Plan, SID, recognizing the urban growth in its service area, has
transferred some of its allotment to urban use through contracts with neighboring cities and local
developments. Together through these contracts, SID has supplied approximately 19,000 acrefeet per year of raw surface water to local cities and developments in recent years. Under these
contracts, the local developments and cities of Vacaville, Fairfield, Suisun and Benicia could
ultimately use 35,000 acre-feet per year of Solano Project water.
In the coming years, SID plans to develop a water transfer program to raise funds, keep inDistrict water rates affordable and optimize regional water supply. This program will be
designed to support the objectives described in SID’s Strategic Plan. Examples of these
objectives include developing the ability to exchange Solano Project water with North Bay
Aqueduct (NBA) water contractors and the ability to transfer water out of place of use.
5.5.7

Other Water Uses

Other incidental uses of water within SID may include watering of roads for dust abatement,
agricultural spraying, and stock watering by SID water users. The volume of water used for such
purposes is small relative to other uses and has not been quantified as part of this WMP.
5.6 DRAINAGE
5.6.1

SID Boundary Outflows

Five drains carry significant flow outside the District during the irrigation season (Table 5-9).
Theses flows include tailwater from irrigated lands within the District, operational spillage,
treated effluent from the City of Vacaville, and deliveries (the creeks are used as conveyance) to
Maine Prairie Water District (MPWD). Data for 1989 to 2000 (Table 5-9) were reported by
Summers Engineering (2007); however, data were not available for 2001 through 2014. As
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indicated in Table 5-9, nearly 50 percent of the outflow volume is the MPWD diversion from
Sweeney Creek. This diversion includes multiple small diversion points, presenting measurement
challenges leading to the absence of data in recent years. Because of the lack of recent data,
drainwater outflow was used as the Drainage System accounting center closure term for the
entire 1991 through 2017 analysis period. Closing on the drainage outflow resulted in estimates
ranging from 34,700 acre-feet to 57,100 acre-feet with an average of 45,000 acre-feet for the
1991 to 2000 time period. The 1991-2000 average drainwater outflows closure agreed relatively
well with the average of the 1989-2000 measurements, despite the slight difference in the
analysis period.
Table 5-9. District Boundary Outflow Site List (Summers Engineering, 2007)

Boundary Outflow Site

Average Annual Volume (1989-2000)

Dam 1 on Sweeney Creek
Dam 5 on Ulatis/Horse Creek
Dam 7 on Sawtelle Drain
Brown/Alamo Dam
MPWD Diversion from Sweeney Creek
Total

7,160
3,975
1,061
9,016
17,936
39,148

Table 5-10 summarizes seasonal drainwater outflows from 1991 through 2017, averaging
approximately 39,000 acre-feet. Drainwater leaving SID boundaries is available for use by
MPWD. The drainwater quality leaving SID is suitable for agricultural use as demonstrated by
its historical and continuing use by MPWD.
Based on the period from 1991 to 2017, boundary outflows do not vary substantially, on average,
between wet and dry years. This is due at least in part to contrasting changes in inflows to the
district drainage system that vary depending on the hydrologic characteristics of a given year.
These flow path changes are summarized qualitatively in Table 5-11.
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Table 5-10. Estimated Annual SID Boundary Drainwater Outflows, 1991 to 2017.
Year
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Draft

Spring Rainfall Year
Type
Wet
Wet
Wet
Dry
Wet
Wet
Dry
Wet
Wet
Wet
Wet
Dry
Dry
Wet
Wet
Wet
Dry
Dry
Wet
Dry
Wet
Wet
Dry
Wet
Dry
Wet
Wet
Wet Year Average
Dry Year Average
Overall Average

5-20

Seasonal Drainwater Outflow
(acre-feet)

40,297
50,361
50,580
45,302
52,094
57,106
49,127
37,115
34,744
34,980
35,155
36,307
30,504
34,138
32,761
25,240
31,447
41,592
35,160
33,258
28,440
36,684
31,058
43,802
39,593
38,706
47,249
39,701
37,576
38,993

November 2018

2018 SID WATER
MANAGEMENT PLAN

WATER
BALANCE

Table 5-11. General Effects of Hydrologic Year Type on SID Drainage System Inflows.
Drainage System
Flowpath

Wet Year
Effect

Dry Year
Effect

Canal Spillage (Inflow)

Little or
No
Change

Little or
No
Change

Operational spillage is not related to hydrologic
year type based on currently available data.

Farm Tailwater
(Inflow)

Little or
No
Change

Little or
No
Change

Tailwater production is limited in SID due to the
predominance of level-basin irrigation and ongoing
conversion to pressurized irrigation.

Deliveries to Maine
Prairie Water District
(Inflow)

Less

More

Deliveries to MPWD are higher in dry years due to
increased crop water requirements.

Runoff of Precipitation
and Direct Precipitation
(Inflow)

More

Less

Greater precipitation tends to occur during the
irrigation season of wet years, resulting in
increased runoff or precipitation and direct
precipitation in the drains.

Notes

5.7 WATER ACCOUNTING (SUMMARY OF WATER BALANCE RESULTS)
The SID water balance structure was shown previously in Figure 5-1. The water balance was
prepared for three accounting centers: (1) SID Distribution Canals; (2) Irrigated Lands; and (3)
the Drainage System. An accounting center representing the groundwater system is also included
in Figure 5-1 to account for exchanges between the vadose zone and the aquifers underlying
SID; however, a complete balance for the underlying aquifer is not calculated because not all
subsurface inflows and outflows have been estimated. Tabulated water balance results for each
accounting center are provided in Tables 5-12, 5-13, and 5-14.
The water balance is presented on an annual timestep. Underlying the annual totals presented is a
more detailed water balance in which all flow paths are determined on a monthly time step. The
Agriculture Water Inventory Tables for 2017 are provided in Attachment M.
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Table 5-12. SID Distribution Canals Annual Water Balance.
Inflows

Year
1991

Spring Rainfall
Year Type
Wet

PSC Deliveries to
SID

1992

Wet

1993
1994

Wet
Dry

Precipitation

District
Groundwater

101,933

80

7,503

108,574

116

5,569

119,064

131

2,311

143,249

75

4,604

126,132

134

4,169

128,742

146

3,400

152,103

77

4,910

1995

Wet

1996

Wet

1997

Dry

1998

Wet

104,160

134

4,170

1999

Wet

124,037

46

4,644

2000

Wet

121,360

88

5,780

131,021

107

5,230

125,943

84

6,867

96,066

80

4,173

136,515

93

4,689

113,001

104

4,689

2001
2002

Wet
Dry

2003

Dry

2004

Wet

2005

Wet

2006

Wet

100,842

83

4,689

2007

Dry

130,684

55

5,719

2008

Dry

146,124

84

4,594

125,481

75

4,198

121,562

114

3,855

118,469

94

4,125

131,297

115

4,894

151,994

25

5,440

127,292

102

11,201

Dry

135,244

37

3,590

Wet

112,486

95

6,674

Wet

98,773

137

5,367

2009
2010
2011

Wet
Dry
Wet

2012

Wet

2013

Dry

2014

Wet

2015
2016
2017

Outflows
Drainwater Reuse
(DC)
649

Seepage
Recovery

649

30

649
649
649
649
649
649
649
649
649
649
649
649
649
649
366
545
830
753
556
857
931
535
1,046
947
1,257

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

Farm
Deliveries
88,852

M&I
Deliveries

Spillage

Seepage

Evaporation

Deliveries to Maine
Prairie

Distribution Canal
Efficiency*

93,604

1,686

11,578

6,272

345

1,461

84%

1,686

11,578

6,272

337

1,461

84%

1,686

11,578

6,272

324

1,461

85%

1,686

11,578

6,272

321

1,461

88%

1,686

11,578

6,272

306

1,461

86%

1,686

11,578

6,272

328

1,461

86%

1,686

11,578

6,272

348

1,461

89%

1,686

11,578

6,272

276

1,461

84%

1,686

11,578

6,272

323

1,461

86%

1,686

11,860

6,272

315

1,461

86%

1,686

12,776

6,272

344

1,245

86%

1,686

11,808

6,272

340

1,358

86%

1,686

11,343

6,272

324

2,477

82%

7,131

10,472

5,555

336

1,181

89%

6,976

11,211

5,478

314

1,415

86%

7,101

9,429

4,890

318

761

86%

7,190

9,590

5,453

343

1,623

89%

8,208

10,071

5,632

344

2,209

89%

8,761

9,295

4,989

334

2,043

89%

8,524

10,689

5,230

309

1,163

87%

9,508

9,453

5,905

307

782

87%

8,841

8,445

5,856

331

933

89%

9,498

8,313

5,712

364

1,026

91%

8,150

7,637

5,736

346

3,024

90%

7,046

8,522

5,954

318

3,109

89%

6,683

7,032

5,173

284

3,015

90%

6,469

7,121

5,074

289

5,239

88%

100,864
127,288
109,810
111,641
136,424
87,870
108,086
106,313
114,714
112,109
78,896
117,300
93,080
83,794
112,654
124,913
105,191
100,399
97,319
112,787
133,508
114,267
114,998
98,045
81,372

Minimum

96,066

25

2,311

366

30

78,896

1,686

7,032

4,890

276

761

82%

Maximum

152,103

146

11,201

30

12,776

6,272

364

5,239

91%

118,288

104

5,183

136,424
101,384

9,508

Wet Year Average

1,257
709

4,711

10,321

5,839

320

1,740

87%

133,663

70

4,861

115,688

5,246

10,388

5,896

334

1,765

88%

123,413

93

5,076

4,889

10,343

5,858

325

1,748

87%

Dry Year Average
Overall Average

693
704

30
30
30

106,152

* Distribution Canal Efficiency calculated as (Farm Deliveries + M&I Deliveries + Deliveries to MPWD)/(PSC Deliveries to SID + District Groundwater + Drainwater Reuse)
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Table 5-13. Irrigated Lands Annual Water Balance.
Inflows

Precipitation

Private
Groundwater

Shallow
Groundwater
Interception

Drainwater
Reuse (IL)

Deep
Percolation of
Precipitation

Crop ET
of
Applied
Water

0

59,664

54,393

0

1,744

14,390

108,742

0

94,848

59,633

0

1,744

23,692

0

102,368

27,143

0

1,744

0

64,750

36,667

0

0

105,371

7,534

0

124,805

0
0

Spring
Rainfall
Year Type
Wet

Farm
Deliveries
88,852

Direct
Deliveries

Wet

93,604

Wet

100,864

1994

Dry

127,288

1995

Wet

109,810

1996

Wet

111,641

1997

Dry

136,424

1998

Wet

87,870

Wet

108,086

Wet

106,313

Wet

114,714

2002

Dry

112,109

2003

Dry

78,896

2004

Wet

117,300

2005

Wet

93,080

2006

Wet

83,794

Dry

112,654

Dry

124,913

Wet

105,191

2010

Dry

100,399

2011

Wet

97,319

2012

Wet

112,787

2013

Dry

133,508

2014

Wet

114,267

Dry

114,998

Year
1991
1992
1993

1999
2000
2001

2007
2008
2009

2015
2016

Wet

98,045

Outflows

Tailwater

Crop ET of
Precipitation

Change in
Storage of
Precipitation

Runoff of
Precipitation

Tilewater

Crop
Consumptive
Use Fraction*

10,874

25,373

36,846

4,119

4,309

0

75%

116,235

11,624

27,122

44,317

14,258

12,581

0

75%

42,839

97,312

9,731

22,706

52,380

-10,038

17,187

0

75%

1,744

15,876

124,274

12,427

28,997

37,738

5,465

5,671

0

75%

0

1,744

36,166

89,316

8,932

20,840

49,286

-628

20,547

0

75%

29,809

0

1,744

37,814

107,395

10,739

25,059

55,550

10,092

21,350

0

75%

59,098

23,860

0

1,744

22,530

121,521

12,152

28,355

34,736

-8,331

10,164

0

75%

87,852

4,000

0

1,744

37,541

63,296

14,637

15,680

43,936

-4,321

10,697

0

68%

0

33,518

34,026

0

1,744

10,168

107,891

12,947

23,017

30,402

-8,176

1,124

0

75%

0

63,537

20,394

0

1,744

18,247

96,338

12,524

19,589

36,745

4,088

4,457

0

75%

0

68,587

16,920

0

1,744

14,730

100,033

14,005

19,340

33,561

15,326

4,970

0

75%

0

55,057

28,956

0

1,744

18,086

107,107

16,066

19,636

29,401

444

7,126

0

75%

0

51,845

37,506

0

1,744

16,407

88,609

14,178

15,359

38,995

-6,383

2,825

0

75%

1,017

59,132

12,183

0

1,744

17,955

99,183

15,869

17,192

31,706

3,175

6,297

0

75%

1,040

65,622

20,172

0

1,744

17,713

87,026

13,924

15,085

35,575

5,685

6,650

0

75%

778

48,591

17,825

0

1,744

23,537

78,106

12,497

13,538

38,956

-16,306

2,404

0

75%

797

32,937

22,419

0

1,797

6,664

103,251

16,520

17,897

22,312

2,977

984

0

75%

833

58,126

16,566

0

2,136

17,392

108,336

17,334

18,778

35,274

-1,289

6,749

0

75%

795

47,861

17,997

0

1,432

12,829

94,390

14,721

16,304

33,750

-2,091

3,373

0

75%

786

73,395

7,230

0

1,506

18,265

83,017

12,614

14,290

37,955

12,752

4,422

0

76%

794

57,385

4,000

0

1,441

23,922

68,088

22,003

13,462

42,609

-13,804

4,657

0

66%

980

69,899

7,157

0

1,570

17,525

93,154

13,415

15,924

26,015

17,260

9,098

0

76%

1,156

13,773

4,000

0

2,366

9,428

97,168

25,527

18,334

22,528

-18,627

445

0

69%

1,114

65,760

0

105,967

14,430

17,990

27,733

17,846

7,688

0

77%

26,099

1,450
1,534

12,494

1,232

21,557
42,752

10,379

123,331

16,317

20,867

28,532

-14,358

1,546

0

77%

1,116

71,108

1,357

18,076

112,264

15,369

19,072

40,117

9,350

3,565

0

77%

876

103,369

44,752

41,929

98,385

13,337

16,694

55,527

-10,088

16,001

0

77%

Wet
Minimum

81,372
78,896

0

13,773

Maximum
Wet Year Average

136,424
101,384

1,232
473

Dry Year Average

115,688

Overall Average

106,152

2017

Deep
Percolation
of Applied
Water

46,187

0
0
0

1,416

4,000

0

1,357

6,664

63,296

8,932

13,462

22,312

-18,627

445

0

66%

124,805
73,849

59,633
24,760

0
0

2,366
1,644

42,839
23,420

124,274
95,729

25,527
13,421

28,997
19,110

55,550
39,723

17,846
1,986

21,350
8,720

0
0

77%
74%

534

48,342

24,440

0

1,813

15,003

106,290

15,904

20,279

31,941

-3,039

4,437

0

75%

493

65,347

24,653

0

1,700

20,615

99,250

14,249

19,500

37,129

311

7,292

0

74%

* Drainwater Consumptive Use Fraction calculated as Crop ET of Applied Water/(Farm Deliveries + Direct Deliveries + Private Groundwater Reuse)
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Table 5-14. Drainage System Annual Water Balance.
Inflows

Year
1991

Spring
Rainfall
Year Type
Wet

Spillage

Tailwater

Tilewater

Precipitation

11,578

25,373

0

1992

Wet

11,578

27,122

1993

Wet

11,578

1994

Dry

1995

Wet

1996

Wet

1997

Outflows

Interception

Deliveries to
Maine Prairie
(DC)*

Deliveries to
Maine Prairie
(DS)**

Runoff of
Precipitation

Putah South
Canal
Spillage

Drainwater
Reuse (DC)

Drainwater
Reuse (IL)

Drainwater
Outflow

Evaporation

Riparian
ET

Seepage

Deliveries to
Maine Prairie

80

0

1,461

4,755

4,309

0

649

1,744

40,297

345

0

4,523

5,997

0

116

0

1,461

4,755

12,581

0

649

1,744

50,361

337

0

4,523

5,997

22,706

0

131

0

1,461

4,755

17,187

0

649

1,744

50,580

324

0

4,523

5,997

11,578

28,997

0

75

0

1,461

4,755

5,671

0

649

1,744

45,302

321

0

4,523

5,997

11,578

20,840

0

134

0

1,461

4,755

20,547

0

649

1,744

52,094

306

0

4,523

5,997

11,578

25,059

0

146

0

1,461

4,755

21,350

0

649

1,744

57,106

328

0

4,523

5,997

Dry

11,578

28,355

0

77

0

1,461

4,755

10,164

0

649

1,744

49,127

348

0

4,523

5,997

1998

Wet

11,578

15,680

0

134

0

1,461

4,755

10,697

0

649

1,744

37,115

276

0

4,523

5,997

1999

Wet

11,578

23,017

0

46

0

1,461

4,755

1,124

0

649

1,744

34,744

323

0

4,523

5,997

2000

Wet

11,860

19,589

0

88

0

1,461

4,755

4,457

0

649

1,744

34,980

315

0

4,523

5,997

2001

Wet

12,776

19,340

0

107

0

1,245

3,976

4,970

0

649

1,744

35,155

344

0

4,523

4,438

2002

Dry

11,808

19,636

0

84

0

1,358

3,550

7,126

0

649

1,744

36,307

340

0

4,523

4,172

2003

Dry

11,343

15,359

0

80

0

2,477

5,659

2,825

0

649

1,744

30,504

324

0

4,523

6,915

2004

Wet

10,472

17,192

0

93

0

1,181

5,638

6,297

0

649

1,744

34,138

336

0

4,006

5,796

2005

Wet

11,211

15,085

0

104

0

1,415

4,953

6,650

0

649

1,744

32,761

314

0

3,950

5,412

2006

Wet

9,429

13,538

0

83

0

761

5,262

2,404

0

649

1,744

25,240

318

0

3,526

5,119

2007

Dry

9,590

17,897

0

55

0

1,623

7,737

984

0

366

1,797

31,447

343

0

3,932

7,956

2008

Dry

10,071

18,778

0

84

0

2,209

10,786

6,749

0

545

2,136

41,592

344

0

4,061

11,046

2009

Wet

9,295

16,304

0

75

0

2,043

10,488

3,373

0

830

1,432

35,160

334

0

3,821

10,651

2010

Dry

10,689

14,290

0

114

0

1,163

9,154

4,422

0

753

1,506

33,258

309

0

4,006

8,770

2011

Wet

9,453

13,462

0

94

0

782

6,819

4,657

0

556

1,441

28,440

307

0

4,523

6,460

2012

Wet

8,445

15,924

0

115

0

933

9,413

9,098

0

857

1,570

36,684

331

0

4,486

8,793

2013

Dry

8,313

18,334

0

25

0

1,026

10,952

445

0

364

0

4,375

10,181

Wet

7,637

17,990

0

102

0

3,024

13,930

7,688

0

2,366
1,450

31,058

2014

931
535

4,237

12,637

20,867

0

37

0

3,109

13,063

1,546

0

43,802
39,593

0

8,522

1,534

346

Dry

1,046

4,630

13,746

19,072

0

95

0

3,015

12,882

3,565

0

38,706

0

7,032

1,357

340

Wet

947

4,326

13,512

16,694
13,462

0
0

137
25

0
0

5,239
761

9,390
3,550

16,001
445

0
0

47,249

0

7,121
7,032

1,416

325

Wet
Minimum

1,257
366

1,357

25,240

316
276

0
0

4,345
3,526

9,818
4,172

Maximum

12,776

28,997

0

146

0

5,239

13,930

21,350

0

931

2,366

57,106

364

0

4,630

13,746

Wet Year Average

10,321

19,110

0

104

0

1,740

6,711

8,720

0

709

1,644

39,701

324

0

4,329

7,256

Dry Year Average

10,388

20,279

0

70

0

1,765

7,823

4,437

0

693

1,813

37,576

337

0

4,344

8,309

Overall Average

10,343

19,500

0

93

0

1,748

7,082

7,292

0

704

1,700

38,993

328

0

4,334

7,607

2015
2016
2017

* Deliveries to Maine Prairie (DC) is water diverted from SID Distribution Canals.
** Deliveries to Maine Prairie (DS) is water diverted directly from the Putah South Canal.
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WATER
BALANCE

SID Distribution Canals

Over the 1991 to 2017 water balance period, district surface water deliveries from the Putah
South Canal (PSC Deliveries to SID) ranged from 96,000 acre-feet to 152,000 acre-feet with a
wet year average of 118,000 acre-feet and a dry year average of 134,000 acre-feet. The overall
average during the period of analysis was 123,000 acre-feet. Irrigation demands are greater in
dry years due to a longer irrigation season, less available stored precipitation in the root zone,
and generally greater atmospheric water demand (i.e., ETo).
District groundwater pumping ranges from 2,000 acre-feet to 11,000 acre-feet with an overall
average of 5,000 acre-feet from 1991 to 2017. Groundwater pumping does not vary by
hydrologic year type as the District has a relatively reliable surface water supply.
Outflows from the distribution canals include farm deliveries, M&I deliveries, and deliveries to
MPWD. Farm deliveries ranged from 79,000 to 136,000 acre-feet during the period of analysis
with a wet year average of 101,000 acre-feet, a dry year average of 116,000 acre-feet, and an
overall average of 106,000 acre-feet. M&I deliveries ranged from 1,700 to 9,500 acre-feet with a
wet year average of 4,700 acre-feet, a dry year average of 5,200 acre-feet, and an overall average
of 4,900 acre-feet. Deliveries to MPWD from the distribution system averaged approximately
1,700 acre-feet per year.
Losses from the distribution canals include canal seepage, evaporation, and spillage. Seepage
ranged from 5,000 to 6,000 acre-feet between 1991 and 2017 with an average of 6,000 acre-feet
in wet years, dry years, and overall. Evaporation is approximately 300 acre-feet per year.
The Distribution Canal Efficiency ranged from 82 to 91 percent between 1991 and 2017. The
wet year, dry year, and overall averages efficiency were approximately 87 percent, indicating
that approximately 13 percent of the available water supply is lost to seepage, evaporation, and
spillage. Seepage losses provide beneficial groundwater recharge and are recoverable within the
basin. Spillage losses are likewise recoverable by down gradient water users. Losses to
evaporation are irrecoverable.
5.7.2

Irrigated Lands

Water supplies for irrigation include farm deliveries from the distribution canals, private
groundwater pumping, and drainwater reuse. Over the1991 to 2017 water balance period, farm
deliveries ranged from 79,000 to 136,000 acre-feet with a wet year average of 101,000 acre-feet,
a dry year average of 116,000 acre-feet, and an overall average of 106,000 acre-feet. Private
groundwater pumping ranged from 4,000 acre-feet to 60,000 acre-feet per year with a wet year,
dry year, and overall average of approximately 25,000 acre-feet. Again, private pumping that is
similar in wet and dry years is indicative of the historical reliability of SID deliveries. Farm
deliveries are greater in dry years due to increased crop water requirements resulting from a
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longer irrigation season, less storage of precipitation in the root zone, and increased atmospheric
water demand (ETo). Drainwater reuse averaged 1,700 acre-feet from 1991 to 2017.
The irrigation supply is consumed by crops as evapotranspiration or lost as deep percolation or
tailwater. Between 1991 and 2017, crop evapotranspiration of applied irrigation water (ETaw)
ranged from 63,000 to 124,000 acre-feet with a wet year average of 96,000 acre-feet, a dry year
average of 106,000 acre-feet, and an overall average of 99,000 acre-feet. As discussed
previously, crop ET of applied water is greater in dry years due to increased crop water
requirements resulting from a longer irrigation season, less storage of precipitation in the root
zone, and increased atmospheric water demand (ETo). Deep percolation of applied water ranged
from 9,000 to 26,000 acre-feet per year with a wet year average of 13,000 acre-feet, a dry year
average of 16,000 acre-feet, and an overall average of 14,000 acre-feet. Tailwater is
approximately 20,000 acre-feet per year, which is available for use by MPWD downstream.
The objective of irrigation is to meet crop consumptive demand (ETaw), along with any other
agronomic on-farm water needs. Comparing ETaw to total applied irrigation water, a Crop
Consumptive Use Fraction (CCUF) may be calculated to provide an indicator of on-farm
irrigation performance. The CCUF is calculated on an irrigation season basis by dividing total
ETaw by total applied irrigation water. For SID, the CCUF ranged from 66 to 77 percent between
1991 and 2017 with an average of 74 percent. The CCUF is similar in wet and dry years due to
SID’s reliable surface water supply that even in most dry years provides a full allocation.
5.7.3

Drainage System

Inflows into the drainage system include: distribution canal spillage, tailwater from irrigated
lands, deliveries to Maine Prairie, and runoff of precipitation. From 1991 through 2017, spillage
ranged from 7,000 acre-feet to 13,000 acre-feet, averaging 10,000 acre-feet. Spillage volume
varies little between wet and dry years, however, on a percentage basis, spillage is less in a dry
year. On-farm tailwater ranged from 13,000 acre-feet to 29,000 acre-feet, averaging 20,000 acrefeet across the analysis period. Tailwater does not differ significantly between wet and dry years.
Total deliveries to MPWD averaged 8,000 acre-feet from 1991 to 2017. Runoff of precipitation
averaged 8,700 acre-feet and 4,400 acre-feet in wet and dry years, respectively.
Significant outflows from the drainage system include: drainwater outflow, seepage, and
deliveries to MPWD. From 1991 to 2017 drainwater outflow averaged 39,000 acre-feet.
Drainwater outflow is available for use by MPWD. Seepage and deliveries to MPWD averaged
4,000 acre-feet and 8,000 acre-feet, respectively.
5.8 WATER SUPPLY RELIABILITY
SID requires a reliable water supply to meet crop irrigation and M&I demands. Historically, the
primary crops grown in SID are pasture/hay, annual crops, and trees/vines averaging 15,000
acres, 12,000 acres, and 9,000 acres, respectively. However, tree/vine crop area continues to
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increase as more growers are transitioning to high priced commodities, such as almonds and
grapes. Meanwhile the surrounding cities are growing, thus municipal water demands are also
expected to increase. SID works proactively to secure water supplies for agriculture and M&I
use as competition for the limited water supply increases. SID’s water supply is considered very
reliable as discussed in detail previously in Section 4.
.
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6. CLIMATE CHANGE
This section is not required for the 2017 Standard Criteria and will be updated when the next
AWMP update is due in 2020.
6.1 INTRODUCTION
Climate change has the potential to directly impact the District’s surface water supply and to
indirectly impact groundwater supplies. SID is committed to adapting to climate change in a
manner that protects the water resources for the maximum benefit while continuing to maintain a
reliable, affording, high quality water supply for agriculture. This chapter includes a discussion
of the potential effects of climate change on the District and its water supply, followed by a
description of the resulting potential impacts on water supply, water quality, and water demand.
Finally, actions currently underway or that could be implemented to help mitigate future impacts
are identified.
6.2 POTENTIAL CLIMATE CHANGE EFFECTS
Several potential effects of climate change have been identified by the scientific community,
including reduced winter snowpack, more variable and extreme weather conditions, shorter
winters, and increased evaporative demand. Additionally, climate change could affect water
quality through increased flooding and erosion; greater concentration of contaminants, if any, in
the water supply; and warmer water which could lead to increased growth of algae and other
aquatic plants. Rising sea level and increased flooding are also potential effects of climate
change. The source of the SID water supply, Putah Creek watershed, is located in the coastal
range. Thus, reduced snowpack and related runoff timing issues will not impact SID water
supply. Also, the SID service area is not located in the Sacramento-San Joaquin River Delta, and
thus will not be affected by rising sea levels and the related flooding and salinity effects. As
such, this discussion of climate change focuses on climate change effects and impacts related to
the District’s water demand and does not discuss potential effects of reduced winter snowpack,
changes in precipitation patterns, and rising sea level.
6.2.1

Sources of Information Describing Potential Climate Change Effects

Results of the study West-Wide Climate Risk Assessment: Irrigation Demand and Reservoir
Evaporation Projections (USBR 2015) developed by the USBR are presented to evaluate the
potential effects of climate change on crop evapotranspiration (ET) and irrigation water
requirements.
6.2.2

Summary of Potential Climate Change Effects

Changes in Crop Evapotranspiration. Climate change has the potential to affect crop
evapotranspiration (ET) and resulting irrigation water demands within the District. Changes in
precipitation, temperature, and atmospheric CO2 affect ET and net irrigation water requirements
Draft

6-1

November 2018

2018 SID WATER
MANAGEMENT PLAN

CLIMATE
CHANGE

(NIWR). Global climate models (GCMs) have been used to project future climate change and
impacts on crop water demands. In particular, the USBR released a report entitled West-Wide
Climate Risk Assessment (WWCRA): Irrigation Demand and Reservoir Evaporation Projections
in February 2015 (USBR 2015). The study uses climate change projections to calculate future
ET and NIWR throughout the Western U.S., including California’s Central Valley. Projections
for the Central Valley were developed for DWR planning units used to evaluate statewide water
supplies and demands as part of the California Water Plan. The majority of SID’s service area
falls within Planning Unit 509 (PU509). This section describes potential effects on crop ET for
PU509 based on the 2015 study, while impacts on NIWR are described in Section 6.4, below.
The Bureau of Reclamation’s study utilizes future climate projections from GCMs to simulate
crop evapotranspiration under climate change and to estimate resulting net irrigation
requirements. The specific dataset selected for predicting future irrigation demands was the
World Climate Research Program (WCRP) Coupled Model Intercomparison Project Phase 3
(CMIP3). Original GCM projections are developed at a spatial resolution of 100 to 250 km. In
order to develop data on a usable scale to support local and regional planning, CMIP3
projections were downscaled to 12 km square sections using the statistical algorithm known as
bias comparison and spatial disaggregation (BCSD). One hundred and twelve BCSD-CMIP3
projections were created based on combinations of GCM and potential future greenhouse gas
emission scenarios.
Crop ET and NIWR were estimated using a model simulating crop growth and irrigation
demands over time under baseline and modified climate scenarios. Specifically, the ET Demands
model, a daily root zone water balance simulation applying the FAO56 dual crop coefficient
approach, was used to estimate crop ET and NIWR. Reference ET was calculated based on
climate projections for each of the five modeled climate scenarios using the FAO-56 reference
ET approach. The GCMs climatic projections were limited to daily maximum and minimum
temperature and daily precipitation. Other climate parameters needed to estimate reference ET,
such as solar radiation, humidity, and wind speed, were approximated for baseline and future
time periods using empirical equations (USBR 2015). In order to evaluate potential impacts of
changes in temperature on the timing of crop growth and overall season length, simulations were
conducted assuming both static and dynamic crop phenology. To simulate dynamic phenology,
growing degree day (GDD) based crop curves were used. By incorporating GDD based crop
curves into the analysis, projected changes in temperature influence the timing and speed of crop
growth. Increased temperatures result in earlier, shorter growing seasons for annual crops. Crop
evapotranspiration is projected to increase in areas where perennial crops are grown and smaller
increases are projected for areas where annual crops are grown.
Potentially, each of the 112 climate projections could be simulated in the ET Demands model to
develop projections of future ET and NIWR; however, due to the wide variety of crop types and
agricultural practices in the West this would create enormous computation and data handling
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requirements. Instead, five different climate change scenarios were created using the ensembleinformed hybrid delta method. Future conditions of warm-dry, warm-wet, hot-dry, hot-wet and
central tendency were used. Three future periods for these five conditions were selected to
project climate change effects and impacts, including the 2020’s (2010-2039), 2050’s (20402069) and 2080’s (2070-2099).
Average air temperature in PU509 is projected to increase for each of the five scenarios for each
future period as shown in Figure 6-1. Projected temperature increases range from 1.2 to 2.5 deg.
F during the 2020’s period, 2.7 to 4.5 deg. F during the 2050’s period, and 3.9 to 6.8 deg. F
during the 2080’s period.

Figure 6-1. WWCRA Projected Average Air Temperature Change.

Potential changes in precipitation resulting from climate change are relatively uncertain for
California’s Central Valley due to uncertainty in the future position of the jet stream. As a result,
some GCMs and emission scenario combinations predict increased precipitation under climate
change, while other combinations predict decreased precipitation. Percent changes in projected
average annual precipitation for PU509 are shown in Figure 6-2. Under wetter conditions
increases in precipitation of 6.9 to 12.8 percent between the 2020’s and the 2080’s are predicted,
while under drier conditions, decreases in precipitation of 6.3 to 13.7 percent between the 2020’s
and the 2080’s are predicted. The central tendency results in a predicted slight decrease in
precipitation of 0.1 to 0.6 percent between the 2020’s and the 2080’s.
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Figure 6-2. WWCRA Projected Precipitation Change.

From the projected temperature and precipitation results, WWCRA modeled projected reference
ET and actual ET estimates. The results are shown below in Figures 6-3 and 6-4, respectively.
Reference ET is expected to increase while actual ET is expected to decrease. Projected
reference ET increases range from 1.8 to 3.6 percent during the 2020’s period, 3.9 to 6.5 percent
during the 2050’s period, and 5.5 to 9.9 percent during the 2080’s period. Projected actual ET
changes range from -0.1 to -0.8 percent during the 2020’s period, -0.6 to -1.9 percent during the
2050’s period, and -1.2 to -3.3 percent during the 2080’s period. Reference ET is expected to
increase as actual ET is expected to decrease due to changes in phenology of annual crops,
discussed in the following paragraph.

Figure 6-3. WWCRA Projected Reference ET Change.

Draft

6-4

November 2018

2018 SID WATER
MANAGEMENT PLAN

CLIMATE
CHANGE

Figure 6-4. WWCRA Projected ET Change Assuming Non-Static Phenology.

Projected actual ET estimates assume non-static phenology for annual crops rather than static
phenology. Non-static phenology is believed to be more accurate as plant growth depends
heavily on temperature. With temperature expecting to increase, crop growing seasons are
expected to be shorter, which is accounted for in non-static phenology by using growing degree
days. There is less projected impact on actual ET with non-static phenology than when static
phenology is assumed. If static crop phenology is assumed, percent changes in actual ET would
be similar to the projected changes in reference ET. Reference ET is expected to increase
significantly more due to the projected temperature increases.
6.3 POTENTIAL IMPACTS ON WATER SUPPLY AND WATER QUALITY
Changes in precipitation and the resulting total runoff have the potential to impact surface water
supply in the future if sufficient storage is not available to retain winter runoff until it is needed
to meet irrigation demands and to provide additional carryover storage from wet years to dry
years. The District’s flexibility in storing and delivering water is constrained by several factors
including but not limited to runoff in the watershed, available storage in reservoir, and minimum
instream flow requirements. Additionally, reduced total inflows to Lake Berryessa in the future
would increase the probability that total surface water supplies would be less than that required
to meet agricultural, environmental, and other demands on the River.
Increased erosion and turbidity under climate change, if it occurred, would likely not
significantly affect the water quality for agricultural irrigation. Additionally, there are no known
contaminants that could be concentrated to levels that would affect agricultural irrigation if
spring runoff were to decrease, particularly due to the dilution of such contaminants in reservoirs
upstream of the District’s service areas. Increased water temperature could result in additional
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challenges to the District in controlling aquatic plants in its distribution system to maintain
capacity, to the extent that the increase is great enough to result in substantially increased plant
growth. Increased turbidity and algae growth, if substantial, could pose challenges to filtering
surface water for micro-irrigation of orchard crops.
6.4 POTENTIAL IMPACTS ON WATER DEMAND
The West-Wide Climate Risk Assessment showed crop ET is expected to increase under most
conditions, as discussed previously, due to effects of climate change, such as temperature
increase and other climate factors (USBR 2015). Net irrigation water requirements (NIWR) are
expected to increase, but not in all climate scenarios presented in the USBR report, shown in
Figure 6-5. Changes in precipitation timing and amounts could result in greater or lesser
irrigation requirements to meet ET demands. Changes in the timing of crop planting,
development, and harvest could also result in changes to the timing of irrigation demands during
the year; all impacting the NIWR. Projected NIWR increases range from -0.9 to 1.5 percent
during the 2020’s period, -1.6 to 1.1 percent during the 2050’s period, and -3.3 to 0.6 percent
during the 2080’s period. Projected NIWR are based on non-static crop phenology for annual
crops.

Figure 6-5. WWCRA Projected Net Irrigation Water Requirement Change Assuming
Non-Static Phenology.
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When interpreting results, several uncertainties must be accounted for. Estimating the effects of
CO2 on irrigation demand requires the use of physiological crop growth models and was not
included in the WWCRA. In general, increased atmospheric CO2 is expected to reduce stomatal
conductance and transpiration, which would lead to reduced ET, all else equal. Changes in the
types of crop grown, irrigated area, and irrigation efficiencies also affect the amount of irrigation
water requirements. For further information, please refer to the West-Wide Climate Risk
Assessment: Irrigation Demand and Reservoir Evaporation Projections (USBR 2015).
6.5 STRATEGIES TO MITIGATE CLIMATE CHANGE IMPACTS
Although there is consensus that climate change is occurring, and the effects of climate change
are being observed, the timing and magnitude of climate change impacts remains uncertain. The
District will mitigate climate change impacts with this uncertainty in mind through an adaptive
management approach in cooperation with other regional stakeholders, municipalities within the
District, and neighboring water management agencies. Under adaptive management, key
uncertainties will be identified and evaluated (e.g., April – July runoff as a percentage of annual
runoff, total runoff, average temperature, and reference evapotranspiration), and strategies will
be developed to address the related climate change impacts. As the actual impacts occur, the
strategies will be prioritized, modified as needed, and implemented.
Several strategies for agricultural water providers and other water resources entities to mitigate
climate change impacts have been identified (DWR 2008, CDM 2011). These strategies include
those included as part of the California Water Plan 2009 and 2013 Updates (DWR 2010a and
2014) as well as strategies identified as part of the California Climate Adaptation Strategy
(CNRA 2009). Many of these strategies applicable to agricultural water providers are already
being implemented by SID in some form to meet local and regional water management
objectives and will continue to serve the District well as climate change impacts occur.
Resource strategies that are being implemented or could be implemented by SID to adapt to
climate change are summarized in Table 6-1.
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Table 6-1. Strategies to Mitigate Climate Change Impacts.
Source

Strategy
Reduce water
demand
Improve operational
efficiency and
transfers
Increase water
supply

California
Water Plan
(DWR
2010a and
2014)

Improve water
quality
Practice resource
stewardship

Improve flood
management

Other strategies

California
Climate
Adaptation
Strategy
(CNRA
2009)

Aggressively
increase water use
efficiency
Practice and
promote integrated
flood management
Enhance and sustain
ecosystems
Expand water
storage and
conjunctive
management
Fix Delta water
supply
Preserve, upgrade,
and increase
monitoring, data
analysis, and
management
Plan for and adapt to
sea level rise

Draft

Status
The District is implementing its strategic plan and all technically feasible,
locally cost-effective EWMPs identified by SBx7-7 to achieve water use
efficiency improvements in District operations and to encourage water
management improvements by the member units.
As described above and elsewhere in this WMP, the District is implementing
improvements to increase operational efficiency of its irrigation facilities.
SID has increased available water supply through recycling and reuse of
drainage water. In the future, the District will seek additional opportunities
to increase available water supply, including consideration of opportunities
to increase available groundwater supply and pumping capacity while
sustainably managing the underlying groundwater basins.
SID will continue to monitor groundwater quality and surface water quality.
SID intrinsically supports the stewardship of agricultural lands within and
surrounding its service area through its irrigation operations and resulting
groundwater recharge. The District works to maintain agricultural water
supply as well as meet municipal and industrial water use for surrounding
areas.
Irrigation and drainage systems provide a passive system to collect and
convey winter runoff. If runoff characteristics change substantially within
the District in the future, modifications to the irrigation and/or drainage
system to increase capacity or mitigate other impacts will be considered in
cooperation with SCWA
Other strategies include crop idling, irrigated land retirement, and rainfed
agriculture. Under severely reduced water supplies, the District could
consider these strategies. Such actions are beyond the purview of SID, and
it is anticipated that climate change impacts will be mitigated through the
other strategies described.
Described above under "Reduced water demand" and "Improve operational
efficiency and transfers."
Described above under "Improve flood management."
Described above under "Enhance and sustain ecosystems."
Described above under "Increase water supply."
Not applicable to the District.
The amount of information and analysis available to support the District's
water management is extensive and continues to increase substantially. For
example, SID staff monitors the quantity and quality of water in the
distribution system on a real-time basis to support operations and
conjunctive management. Additionally, SID’s water balance analysis is
updated regularly to inform near- and long-term water management
decisions.
Projections indicate that sea levels could rise by 2 to 5 feet by 2100. Direct
impacts on the District are not anticipated.
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6.6 ADDITIONAL RESOURCES FOR WATER RESOURCES PLANNING FOR
CLIMATE CHANGE
Much work has been done at State and regional levels to evaluate the effects and impacts of
climate change and to develop strategies to support effective statewide, regional, and local water
management in the future. The following resources provide additional information describing
water resources planning for climate change:
•

•
•
•
•
•
•

•

•

•
•

•

Draft

Progress on Incorporating Climate Change into Planning and Management of California’s
Water Resources. California Department of Water Resources Technical Memorandum.
July 2006. (DWR 2006)
Climate Change and Water. Intergovernmental Panel on Climate Change. June 2008.
(IPCC 2008)
Managing An Uncertain Future: Climate Change Adaptation Strategies for California’s
Water. California Department of Water Resources Report. October 2008. (DWR 2008)
2009 California Climate Change Adaptation Strategy. California Natural Resources
Agency Report to the Governor. December 2009. (CNRA 2009)
Climate Change and Water Resources Management: A Federal Perspective. U.S.
Geological Survey. (USGS 2009)
Managing an Uncertain Future. California Water Plan Update 2009. Volume 1, Chapter
5. March 2010. (DWR 2010a)
Climate Change Characterization and Analysis in California Water Resources Planning
Studies. California Department of Water Resources Final Report. December 2010.
(DWR 2010b)
Climate Change Handbook for Regional Water Planning. Prepared for U.S.
Environmental Protection Agency and California Department of Water Resources by
CDM. November 2011. (CDM 2011)
Climate Action Plan—Phase 1: Greenhouse Gas Emissions Reduction Plan. California
Department of Water Resources. May 2012. (DWR 2012) Climate Change and Integrated
Regional Water Management in California: A Preliminary Assessment of Regional
Perspectives. Department of Environmental Science, Policy and Management.
University of California at Berkeley. June 2012. (UCB 2012)
Managing an Uncertain Future. California Water Plan Update 2013. Volume 1, Chapter
5. October 2014. (DWR 2014)
U.S. Bureau of Reclamation (Reclamation). 2015. West-Wide Climate Risk Assessments:
Irrigation Demand and Reservoir Evaporation Projections. Technical Memorandum No.
86-68210-2014-01. Available at http://www.usbr.gov/watersmart/wcra/index.html.
(USBR 2015)
California Climate Adaption Planning Guide. 2012. California Natural Resources
Agency. Available at http://resources.ca.gov/climate/.
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Perspectives and Guidance for Climate Change Analysis. August 2015. California
Department of Water Resources Climate Change Technical Advisory Group.
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7. EFFICIENT WATER MANAGEMENT PRACTICES
7.1 INTRODUCTION
This section describes the actions that SID has taken and is planning to take to meet its water
management objectives and improve water use efficiency. These actions are organized with
respect to the Best Management Practices (BMPs) listed in the USBR 2017 Criteria for Water
Management Planning and the Efficient Water Management Practices (EWMPs) described in
California Water Code (CWC) §10608.48 (listed previously in Section 1.2). The Criteria define
five BMPs as critical, meaning they are mandatory and must be implemented. The remaining
BMPs are considered to be exemptible if they are not locally cost effective. The CWC lists two
types of EWMPs: those that are critical (i.e., mandatory) for all agricultural water suppliers
subject to the CWC, and those that are additional and are to be implemented if technically
feasible and locally cost effective (i.e., conditional).
Two EWMPs mandatory for all water suppliers are included in the CWC. These include
measurement of the volume of water delivered to customers with sufficient accuracy for
aggregate reporting and adoption of a pricing structure based at least in part on the quantity
delivered. SID has implemented the delivery measurement accuracy EWMP as described in
Attachment C. SID has implemented volumetric pricing since the District water deliveries
commenced in 1959.
Both of the aforementioned EWMPs are also critical BMPs. The other three BMPs that are
considered critical and have been implemented by SID are designating a water conservation
coordinator, providing or supporting the availability of water management services, and
evaluating and improving the efficiencies of contractor’s pumps.
SID has been implementing and plans to continue implementing all additional BMPs and
EWMPs that are technically feasible and locally cost effective. Table 7-1 describes each BMP
and EWMP and summarizes SID’s implementation status.
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Table 7-1. Summary of BMPs/EWMPs Critical and Mandatory and to be Implemented if Locally Cost Effective and Technically Feasible
(2017 Criteria and Water Code Section 10608.48.c.)
USBR 2017
Criteria
Critical
BMP 1
Critical
BMP 2
Critical
BMP 3
Critical
BMP 4
Critical
BMP 5

Water Code
Reference No.

BMP/EWMP Description
Critical (i.e., Mandatory) Efficient Water Management Practices

Implementation
Status

10608.48.b(1)
Mandatory

Measure the volume of water delivered to customers with sufficient accuracy.

10608.48.c(11)

Designate a water conservation coordinator who will develop and implement the water
management plan and prepare progress report.

10608.48.c(12)

Provide for the availability of water management services to water users.

Being
Implemented

10608.48.b(2)
Mandatory

Adopt a pricing structure based at least in part on quantity delivered.

Implemented

10608.48.c(14)

Evaluate and improve the efficiencies of the supplier's pumps.

Being
Implemented

Additional (i.e., Conditional) Efficient Water Management Practices
Facilitate alternative land use for lands with exceptionally high water duties or whose
irrigation contributes to significant problems, including drainage.

Being
Implemented
Being
Implemented

Exemptible
BMP 1

10608.48.c(1)

Exemptible
BMP 2

10608.48.c(2)

Facilitate use of available recycled water that otherwise would not be used beneficially,
meets all health and safety criteria, and does not harm crops or soils.

Being
Implemented

Exemptible
BMP 3

10608.48.c(3)

Facilitate financing of capital improvements for on-farm irrigation systems.

Being
Implemented

10608.48.c(4)

Implement an incentive pricing structure that promotes one or more of the following
goals: (A) More efficient water use at farm level, (B) Conjunctive use of groundwater,
(C) Appropriate increase of groundwater recharge, (D) Reduction in problem drainage,
(E) Improved management of environmental resources, (F) Effective management of all
water sources throughout the year by adjusting seasonal pricing structures based on
current conditions.

Being
Implemented

Exemptible
BMP 4
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Water Code
Reference No.

BMP/EWMP Description

Implementation
Status

Exemptible
BMP 5

10608.48.c(5)

Expand line or pipe distribution systems, and construct regulatory reservoirs to increase
distribution system flexibility and capacity, decrease maintenance and reduce seepage.

Being
Implemented

Exemptible
BMP 6

10608.48.c(6)

Increase flexibility in water ordering by, and delivery to, water customers within
operational limits.

Being
Implemented

Exemptible
BMP 7

10608.48.c(7)

Construct and operate supplier spill and tailwater recovery systems.

Being
Implemented

Exemptible
BMP 8

N/A

Plan to measure outflow.

Being
Implemented

Exemptible
BMP 9

10608.48.c(8)

Increase planned conjunctive use of surface water and groundwater within the supplier
service area.

Being
Implemented

Exemptible
BMP 10

10608.48.c(9)

Automate canal control structures.

Being
Implemented

Exemptible
BMP 11

10608.48.c(10)

Facilitate or promote customer pump testing and evaluation.

Being
Implemented

Exemptible
BMP 12

N/A

Mapping

Being
Implemented

N/A

10608.48.c(13)

Evaluate the policies of agencies that provide the supplier with water to identify the
potential for institutional changes to allow more flexible water deliveries and storage.

Being
Implemented
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7.2 MANDATORY EWMPS AND CRITICAL BMPS
The 2017 Standard Criteria describe five critical BMPs that are required for all federal water
suppliers. These five critical BMPs include two mandatory and three exemptible EWMPs
according the CWC. The five critical BMPs are:
1. Measure the volume of water delivered to customers with sufficient accuracy for
aggregate reporting (also a mandatory EWMP).
2. Designate a water conservation coordinator (exemptible EWMP based on DWR
requirements).
3. Provide or support the availability of water management services to water users
(exemptible EWMP based on DWR requirements).
4. Adopt a pricing structure based at least in part on the quantity delivered (also a
mandatory EWMP).
5. Evaluate and improve efficiencies of contractor's pumps/evaluate and improve the
efficiencies of the supplier’s pumps (exemptible EWMP based on DWR requirements).
SID is implementing all federal, critical BMPs which include the two mandatory EWMPs. Each
one is discussed in greater detail in the following sections.
7.2.1

Delivery Measurement Accuracy (Critical BMP 1 and 10608.48.b(1))

STATUS: IMPLEMENTING
SID is implementing the delivery measurement BMP and EWMP to comply with the agricultural
water delivery measurement regulation as described in the California Code of Regulations Title
23 Division 2 Chapter 5.1 Article 2 Section 597 (23 CCR §597). As described in the District’s
current USBR WMP approved in February 2010, all the District turnouts satisfy the measuring
standards set by the USBR. All SID turnouts to parcels irrigating for the purpose of productive
agriculture are measured to the USBR standard of plus or minus six percent accuracy, which is
within the twelve percent accuracy required for existing water delivery measurement structures
by 23 CCR §597. To maintain this high standard of delivery measurement, the District routinely
replaces metering devices with more accurate and technologically advanced meters. The District
allocates between $35,000 and $50,000 per year for agricultural meter replacement. Some of the
funds are used for the annual rebuilding of open-flow meters and replacing troublesome cable
driven propeller meters with direct or magnetic drive meters. In addition, as pipelines are
replaced, each service is replaced with a meter that is properly sized and configured for that
parcel.
SID delivers water for production agricultural through about 1,240 turnouts (Table 7-2). SID
installs additional totalizing meters as replacements for metergates every year. In 2018, totalizing
meters measured the volume of water delivered at 808, or 65 percent, of these turnouts with the
remaining 432, or 35 percent, measured by flow through metergates (Figure 7-1). SID also
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delivers water to an additional 553 flat rate accounts that are irrigating landscaping or gardens
for self-consumption.
Table 7-2. Turnouts by Meter Type.
Meter Style
Totalizing meters
Propeller
Turbine Meter
Magnetic
Ultrasonic
Ultrasonic
Subtotal
Flow Rate Meters
Meter Gate
Subtotal
Total

Quantity

Percent of meters

612
147
22
24
3
808
432
432
1240

75.5%
18%
3%
3%
0.5%
65%

Accuracy

Source

+/- 2%
+/- 2%
+/- 1%
+/- 2.5%
+/- 2.5%

Water Specialties (2015)
Hersey MVR (2015)
Seametrics AG2000 (2015)
Rubicon SlipMeter (2018)
Rubicon BladeMeter (2018)

100% +/- 5%
35%

ITRC (2015)

Approximately 75.5 percent of the totalizing meters
are propeller meters (Figure 7-2). These meters are
laboratory certified by the manufacturer to be
accurate within plus or minus two percent of the
actual value. Eighteen percent of the totalizing
meters are turbine meters that the manufacturer
certified in the laboratory to be accurate within plus
or minus two percent. Three percent of the
totalizing meters are magnetic flow meters,
laboratory certified to be within plus or minus one
percent. The remaining 3.5 percent of the totalizing
Figure 7-1. Two MeterGates in SID.
meters are ultrasonic meters, certified in the
laboratory to be within plus or minus 2.5 percent. SID is replacing propeller and turbine meters
with magnetic and ultrasonic meters, where practical, over time.
The District provides a flatrate service based
on the parcel acreage to 553 customers with
small parcels (mostly less than five acres).
These are ranchette type parcels owned by
individuals whose purpose is landscaping or
growing self-consumed crops together
totaling about 2,100 acres. These parcels
average 3.8 acres and range between 1.0 and
10 acres, irrigating landscaping or gardens

Figure 7-2. Propeller Meter in SID.
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for self-consumption and are served on a rotational irrigation schedule. DWR’s Final Statement
of Reasons dated 5/31/2012 states in response G24: “Turnouts that serve parcels owned by
individuals whose purpose is not agricultural or farming, but rather landscaping or growing selfconsumed crops are not subject to this regulation.” Although DWR does not require delivery
measurement to these parcels, the District will continue to monitor delivery measurement
technology developments for cost effective delivery measurement solutions for these parcels.
7.2.2

Designate Water Conservation Coordinator (Critical BMP 2 and 10608.48.c(11))

STATUS: IMPLEMENTING
The District has designated Paul Lum, Irrigation Specialist, as the District’s water conservation
coordinator to manage conservation activities, prepare five-year USBR WMPs, and implement
the Plans. SID will maintain an appropriate and responsible staff person in the position of water
conservation coordinator.
7.2.3

Provide for Availability of Water Management Services (Critical BMP 3 and
10608.48.c(12))

STATUS: IMPLEMENTING
Solano Irrigation District collaborates with other local agencies to provide technical assistance to
growers with a goal to increase on-farm water use efficiency county-wide. SID is the lead agency
for the Solano Agricultural Water Conservation Committee (AWCC), which develops programs
and implements irrigation services for growers. The AWCC consists of representatives from the
Solano County Water Agency (SCWA), Solano Irrigation District, Maine Prairie Water District
(MPWD), Reclamation District 2068 (RD2068), Dixon Resource Conservation District, Solano
Resource Conservation District, and the Natural Resources Conservation Service (NRCS).
SCWA, SID, MPWD, and RD2068 contribute funding for AWCC programs. SID partners with
the Resource Conservation Districts and NRCS to provide technical support for grower services.
The AWCC is staffed by SID’s Irrigation Specialist.
Grower services include soil moisture monitoring, irrigation scheduling, mobile lab irrigation
evaluations, weather data websites and weather forecasting, pump testing, collaborative grower
workshops, and newsletters. The majority of the services are free to growers. SID supports and
participates with the other AWCC member’s efforts including involvement in field days,
workshops, and newsletters. SID’s Irrigation Specialist gives presentations and provides
newsletter articles and as a result many grower services throughout Solano County are shared
efforts.
A key example of SID’s implementation of this BMP/EWMP is its Solano weather station and
website program that provides CIMIS and other weather data and water management resources
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to growers through the AWCC. The program is highly regarded and is cited as an example in the
USBR 2017 Water Management Planner for this BMP.
In support of this program, SID owns a network of seven weather stations located within the
District and maintains two CIMIS stations east of the District’s boundary (Figure 7-3). SID’s
weather stations transmit real-time weather data that can be accessed by phone hotline or by
website using a mobile device or computer. There are two websites that provide weather
information, one that is a public site and one that is a password-protected site that provides a
local agricultural forecast (Figure 7-4). The addresses for the two weather websites are:
1. https://sid.westernweathergroup.com (public site)
2. https://app.westernwx.com (password-protected site)

Figure 7-3. SID and CIMIS Weather Stations
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Figure 7-4. SID Weather Website (https://sid.westernweathergroup.com)

The forecast displays data transmitted from each station and lists specific outlooks for different
areas of the county. The forecast also includes agricultural parameters that affect crop production
such as projections for reference evapotranspiration (ETo), wind, mildew stress, chilling hours,
and grape growing degree days. A forecast subscription is available to growers for $120.00/year,
and the forecast is accessible by email and website.
Funding and management for the program is provided through the Solano Agricultural Water
Conservation Committee (AWCC). SID holds a contract with Western Weather Group, Inc. to
maintain the equipment, and to produce the websites and forecasts. The program is considered to
be highly valuable, and in 2008 the installation of one of the stations was possible through a
$6,000 USBR grant.
The primary purpose of the program is to provide growers with weather data and ETo rates for
use towards efficient irrigation scheduling. SID recognizes that incorporating ETo in an irrigation
strategy improves on-farm beneficial water use, enhances water conservation, and increases crop
production. Irrigation evaluations are also available to growers through the program. The
program is a well-received service for its growers, with numerous farmers utilizing the weather
station data and forecast to guide their irrigation management.
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Another program that SID implements for its customers is a soil moisture monitoring program.
The program involves providing free soil sensors, data-loggers, and hand-held meters to enable
growers to determine soil moisture levels in their fields. Irrometer Watermark sensors, Irrometer
handheld meters or Hansen data-loggers are distributed to growers. Installation and technical
training is provided to growers by SID’s Irrigation Specialist and SID interns. The purpose of
training to assist growers with incorporating scientific soil data accessed by the sensor readings
into an irrigation management strategy that improves on-farm irrigation efficiency and
accurately meets the water demands of the crops. Training is also available at SID’s irrigation
management workshops and regional workshops, and described in its irrigation newsletter.
The Program has expanded in scope each year since its inception in 2003. Currently there are 70
farmers throughout Solano County equipped with sensors and meters at 150 monitoring sites
(Figure 7-5).

Figure 7-5. SID Soil Moisture Stations, West Dixon/Vacaville Areas

In addition to these programs, SID provides irrigation evaluations for growers county-wide.
Between 2015 and 2017, SID conducted between six and twelve irrigation evaluations annually,
measuring distribution uniformity and providing individualized reports for growers. These
reports follow a standardized program designed by Cal Poly – San Luis Obispo and DWR and
detail the field distribution uniformity as well as recommended irrigation scheduling for
improving on-farm water management (Figure 7-6).
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Additionally, SID produces “The Irrigator”, an irrigation newsletter, that is produced annually in
March and is sent to 800 growers across the county and also to many agency staff (Figure 7-7).
The next newsletter is expected to be published in March 2019. SID plans to continue to provide
links to CIMIS and other water management information on its website and support the
newsletter.
7.2.4

Volumetric Pricing (Critical BMP 4 and 10608.48.b(2))

STATUS: IMPLEMENTING
The District commissioned a Financial Plan and Water Rate Study, completed in 2015, that
provides a financial plan and cost of service analysis to support the District’s future water rates.
The study had several key objectives:
•
•
•
•
•

Revenue Sufficiency. Rates need to generate sufficient revenue to fund operating and
vehicle/equipment costs and maintain adequate reserves.
Fairness. Rates are designed so each customer class pays its proportionate share of the
required revenue in compliance with legal rate-making requirements.
Affordability. Rates need to be as affordable as possible while maintaining the District’s
sound financial position and credit rating.
Open Process. Rates are designed to be as simple as possible to facilitate customer
understanding and acceptance and allow for customer input.
Administrative Ease. Rates are designed to enable easy implementation and ongoing
administration, including monitoring and updating.

The District’s expenses and revenues were projected for the next five years. A cost of service
analysis was prepared and rates were designed to recover the cost of service from each customer
class. To cover the projected expenses and maintain a reasonable reserve, a 7.2 percent average
increase in water rates was found to be necessary over the next five years.
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Figure 7-6, Sample Irrigation Evaluation Reports Provided by SID to Growers, Page 1.
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Figure 7-7. The Irrigator Newsletter March 2018, Page 1.
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The District has eight rates for different types of agricultural water service. The District uses a
volume-based pricing structure for all turnouts to parcels irrigating for the purpose of productive
agriculture. Water rates for 2018 are summarized in Table 7-3. The next financial plan update
will occur in 2020. The District plans to re-evaluate pricing rates, as needed, and will continue to
actively identify solutions to convert flatrate customers to quantity-based pricing.
Table 7-3. 2018 Water Rates.
Agricultural Service
2018 Rates
Ag Water – Gravity ($/AF)
$33.35
Ag Water – Lifted ($/AF)
$55.58
Deepwell ($/AF)
$83.63
Stockwater (to 30 head) ($/yr)
$66.71
Stockwater (> 30 head) ($/yr)
$83.38
Rotational Delivery – Gravity ($/acre)
$106.74
Rotational Delivery – Lifted ($/acre)
$177.86
Lifted Lambert Lateral ($/AF)
$58.57

7.2.5

Evaluate and Improve Efficiencies of Supplier’s Pumps (Critical BMP 5 and
10608.48.c(14))

STATUS: IMPLEMENTING
SID maintains an active pump testing program to determine the condition and operating
efficiency of its pumps and motors. Groundwater and low lift pumps are routinely tested.
Measurements are taken to determine flow rate, pumping water levels, static groundwater
levels, discharge pressure, energy input to the pump, and bearing vibration. The tests are
analyzed to prioritize repairs, replacements, and to develop performance baselines. Between
2011 and 2015, SID’s Irrigation Specialist completed an average of 39 pump tests per year on
District pumps. Between 2015 and 2017, SID’s Irrigation Specialist conducted between 5 and
11 pump efficiency tests per year for SID agricultural pumps. In 2017, the 10 SID agricultural
pump efficiency tests also included motor bearing vibration tests. The annual budget for the
pump rehabilitation and maintenance is $60,000, and the annual budget for pump efficiency
testing and vibration testing is $7,500. The testing program has enabled staff to monitor pump
performance over time.
The District participates with the Advanced Pumping Efficiency Program (APEP) (formerly
known as the California Agricultural Pump Efficiency Program), a partnership between PG&E
and Fresno State. APEP provides rebates for pump tests, pump repairs, and holds workshops
for pump testers. The District plans to continue testing and periodic refurbishment or
replacement of pumps and motors. Any new pumps will be added to the existing testing
program.
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7.3 ADDITIONAL BMPS AND EWMPS
The USBR lists twelve additional, exemptible BMPs to meet the 2017 standard criteria for
WMPs. The CWC §10608.48.c requires agricultural water suppliers to implement 14 additional
EWMPs “if the measures are locally cost effective and technically feasible.” BMPs and EWMPs
not previously discussed under the mandatory, USBR BMPs are discussed below.
7.3.1

Alternative Land Use (BMP 1 and 10608.48.c(1))

STATUS: NOT TECHNICALLY FEASIBLE
The alternative land use BMP/EWMP is not technically feasible for SID because lands with
exceptionally high water duties or whose irrigation contributes to significant problems (required
conditions for considering this EWMP) are not found within the District boundaries. Although
facilitation of alternative land use is beyond SID's jurisdiction, SID actively prohibits the
wasteful use of water, as described throughout its rules and regulations. Some examples of the
SID rules and regulations prohibiting the wasteful use of water are listed below:
3028 - The operation of Private facilities is the sole responsibility of the owners and shall be
conducted in such a manner as to prevent the unnecessary waste of water and prevent damage to
third parties or injuries to persons or property.
4012 - Any Water User who wastes water on roads, vacant land, or land previously irrigated,
either willfully, carelessly, or on account of defective or inadequate conduits or facilities, or
inadequately prepared land, or who floods a portion of the land to an unreasonable depth or
amount in order to irrigate other portions, or floods across one parcel to irrigate another parcel,
may be refused District water until such conditions are remedied.
5005 - No Water Users shall receive or be entitled to a greater amount of water than can be
reasonably and beneficially used without waste.
5011 - Water deliveries shall be made on the basis of continuous and steady use of water during
all days and nights, including holidays and Sundays. It shall be incumbent upon the Water User
to fully utilize water during the allotted time and to relinquish the water at the end of the
scheduled time period unless otherwise approved by the Watertender. In order to prevent the
waste of water, canal overtopping and canal breaks, it is mandatory that every Water User notify
the Watertender if the irrigation event must be discontinued prior to the scheduled time.
The cited rules above may not be exhaustive (see also 4009). The complete SID Rules and
Regulations are included in Attachment B.
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Recycled Water Use (BMP 2 and 10608.48.c(2))

STATUS: IMPLEMENTING
The Fairfield Suisun Sewer District (FSSD) directly serves a nearby farm with recycled water.
The grower is within the boundaries of SID, therefore, the volume of recycled water used by the
grower decreases the demand on SID’s surface water storage. Additionally, recycled water is
released from the Vacaville Easterly Wastewater Treatment Plant and is conveyed to the Brown
Alamo recovery pump where it is blended with SID surface water and delivered to a grower’s
field within the district. There is no volumetric measurement of the amount of recycled water
conveyed to the Brown Alamo recovery pump. However, the recycled water served to the
customer decreases the demand for SID’s surface water storage. SID will continue to use
existing recycled water within the District and will continue to work with the cities within its
service area to gain access to recycled water for agricultural needs.
The cities within SID currently use recycled water for irrigation of city parks and landscaping.
SID is participating with planning efforts being performed by cities within SID boundaries to
expand the use of recycled water for irrigation of city parks and landscaping.
7.3.3

Capital Improvements for On-Farm Irrigation Systems (BMP 3 and 10608.48.c(3))

STATUS: IMPLEMENTING
The District is implementing this BMP and EWMP by contributing a share of the cost for water
metering for growers who switch to drip/micro-irrigation systems. SID provides engineering
services and turnout modifications for a fee to growers. The grower furnishes the meter and, for a
fee, the District provides installation and, if needed, engineering for turnout modifications.
Additionally, the District provides growers with information regarding the Environmental
Quality Incentives Program (EQIP) offered through the Natural Resources Conservation Service
(NRCS) through newsletters. SID will continue to provide information on funding sources to
growers, assist growers with soil moisture monitoring through AWCC, and look for additional
funding opportunities for on-farm irrigation improvements.
7.3.4

Incentive Pricing Structures (BMP 4 and 10608.48.c(4))

STATUS: IMPLEMENTING
SID is implementing this BMP and EWMP by promoting conjunctive use of groundwater by
setting water rates below the cost of groundwater pumping to promote the use of available
surface water supplies (goals B and C). By maintaining low water rates for surface water relative
to groundwater pumping, SID is promoting conservation of precious groundwater resources and
sustainability of the subbasin through in lieu and direct recharge. Additionally, the District
implemented a volume-based pricing structure for all deliveries to parcels irrigating for the

Draft

7-15

November 2018

2018 SID WATER
MANAGEMENT PLAN

EFFICIENT WATER
MANAGEMENT PRACTICES

purpose of productive agriculture. This provides a modest incentive to increase water use
efficiency at the farm level (goal A). The volumetric charge additionally discourages excessive
drainage (goal D). The District also implemented TruePoint water delivery volume and billing
software in 2010 to allow for more flexible water rate structures (goal F). The District will
continue to review and assess its volumetric charge over time to ensure that identified water
management objectives are being achieved.
7.3.5

Lining or Piping of Distribution System and Construction of Regulating Reservoirs
(BMP 5 and 10608.48.c(5))

STATUS: IMPLEMENTING
SID is implementing this BMP and EWMP through a variety of activities. The SID distribution
system consists of 88 miles of unlined canals, 15 miles of lined canals, and 169 miles of
pipelines. An additional 97 miles of pipeline serve urban areas for a total of 369 miles of
distribution system that the District operates and maintains. The laterals that remain unlined
provide beneficial groundwater recharge through seepage and may prove to be a vital component
in the development of a sustainable groundwater management plan for the Solano subbasin.
SID maintains its distribution system on a continuous basis, including replacement of canal
lining and pipelines as they reach the end of their useful life. Between 2008 and 2017, the
District resurfaced about 1,000 feet of lining, constructed 21,900 feet of new lining for the
Vaughn Canal, installed 2,500 feet of the Dally Pipeline, lined approximately 2,000 feet of
existing pipeline, and installed 27,900 feet of other new pipeline (both replacing old, leaking
pipeline reaches and, in some cases, converting existing canal to pipeline). In addition to
concrete lining and pipeline conversion, the District has three small regulating reservoirs within
its service area.
SID plans to continue to resurface lining when necessary to maintain the lining effectiveness and
evaluate new lining, pipelining and regulating reservoirs based on local cost-effectiveness and
groundwater recharge considerations. The District will also continue to actively maintain and
repair pipelines.
7.3.6

Increased Water Ordering and Delivery Flexibility (BMP 6 and 10608.48.c(6))

STATUS: IMPLEMENTING
The District is implementing this BMP and EWMP by maximizing the amount of flexibility in
water ordering by, and delivery to, water customers within operational limits. In particular, SID
works with customers on an ongoing basis to facilitate high frequency, low volume deliveries to
pump customers using pressurized irrigation systems. The use of these systems has increased
over time and is anticipated to continue to increase in the future.
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SID Watertenders monitor the distribution system in real-time using tablets with information
from over 100 SCADA devices operating at a variety of sites, including real-time monitoring of
Rubicon Slip Meters and Flume Gates, to enhance operational flexibility. An additional 21
devices are planned to be on SCADA by 2020.
The District selected the Vaughn Canal as the pilot site for an initial implementation of Total
Channel Control (TCC). The purpose of the pilot project was to improve delivery flexibility to
customers and reduce operational spillage. The District has installed eight Rubicon FlumeGates,
17 Rubicon SlipGates and 13 magnetic flowmeters to control and monitor check structures,
turnouts, wells, and pumps along the Vaughn Canal using the TCC system. The project has been
operational since the 2016 irrigation season. During normal operation of the Vaughn Canal using
TCC, the District has decreased the annual spill volume from 118 acre-feet in 2015 to an average
of 6 acre-feet per year for years 2016 through 2018. Future TCC installation is planned for
Vaughn Canal Lateral 5, Kilkenny Canal, and Dally Canal. Currently, the Dally Canal and D-4
headworks are automated, and there are plans to automate the D-1 headworks.
The District has a few agricultural pipelines that have large capacities with low volume users.
These areas are typically operated as on-demand systems. Additionally, the District includes
some rural ranch parcels that are served from agricultural canals and pipelines. These parcels are
typically between 2.5 and 10 acres, irrigate landscaping or gardens for self-consumption and are
served on a rotational irrigation schedule. At the beginning of every irrigation season, the
Operations Department sends letters to these customers inquiring about their plans for irrigating.
Based on the response, the District will assign each parcel one or two irrigation day(s) each week
to be used for the entire season. On a case-by-case basis, these parcels can call into the District
office and schedule additional irrigation times.
SID provides water use information to irrigators for their fields upon request, online, and in an
annual report. The District is planning to test allowing growers to place water orders online using
the Rubicon software, Confluent. The software will be tested during the 2019 irrigation season
as part of the Vaughn Canal TCC pilot project. The District will evaluate the test results and
consider whether to implement the software district wide. During 2017 and 2018, the District
Watertenders placed orders electronically against the Vaughn Canal TCC system on behalf of
customers as an initial water ordering and scheduling pilot study. The integration with Confluent
will provide control of customer account management, totalizing of water orders, and customer
billing.
7.3.7

Supplier Spill and Tailwater Recovery Systems (BMP 7 and 10608.48.c(7))

STATUS: IMPLEMENTING
SID is implementing this BMP and EWMP through a variety of projects. These include the
interception of spillage from the K-2 sublateral by the Kilkenny main lateral, which is delivered
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to meet downstream irrigation demands along the Kilkenny main lateral; tailwater and spillage
recovery from SID drains; real time monitoring of distribution system spills; and operation of
drainage wells and deep wells to provide localized supplies and reduce spillage.
The Kilkenny main lateral intercepts spillage from the K-2 lateral. Intercepted spillage is then
used as a source of supply to help meet irrigation demands downstream along the Kilkenny main
lateral. From 2011 to 2017, an annual average of approximately 786 acre-feet of spillage was
intercepted by the Kilkenny main lateral.
Additionally, the District operates 15 drain
recovery pumps (Figure 7-8) to recover and
reuse spillage and tailwater from the drainage
system. In an average year about 700 acre-feet is
returned to the SID distribution system and
1,700 acre-feet is returned directly to irrigated
lands.

Figure 7-8. RP50 Drain Recovery Pump
Recycling from McCune Creek

SID has completed installation of SCADA
monitoring equipment at 16 spillage sites and 2
drain outflow sites. Intermediate system flows
are also monitored at several locations,
including sub-lateral headings, to provide
flexibility while at the same time controlling
spills.

As of October 2018, the District has 114 SCADA sites. SID has provided Watertenders with
tablets to monitor the distribution system in real time at the SCADA sites, including the 16
spillage sites, to enhance operational flexibility while reducing spillage. This includes realtime
monitoring of Rubicon SlipMeters and FlumeGates.
Operation of drainage and deep wells provide added operational flexibility and localized supply,
thereby reducing spillage. By adding the capability to remotely monitor pumps through the
SCADA system, the SCADA system facilitates improved customer service and spillage controls
while maximizing the efficient use of pump water. SID will continue to expand monitoring at
spill sites, drainage wells, and deep wells to reduce spillage and develop representative data for
improving the operation of the SID distribution system.
SID constructed Phase I of the Sweeney and McCune Creek drainage outflow recovery project, a
spill and tailwater recovery system at the confluence of Sweeney and McCune Creeks. This
Phase I Sweeney-McCune Recovery Dam became operational in 2018. The system consists of
two long-crested weirs together with automated canal gates to maintain the upstream water
elevations and divert spill and tailwater from the creeks to the nearby Kilkenny Canal while
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regulating the downstream flows. Phase II of the project, includes diversion and distribution
facilities to reuse the impounded water. Phase II is scheduled for construction during the
2018/2019 rehabilitation and betterment (R&B) season (October through March). The SweeneyMcCune project will eventually tie into Weyand Lateral 1-G when reuse is implemented.
SID has implemented and continues to operate spillage recovery, including spillage prevention
measures at levels that are locally cost effective. SID has also studied regulating reservoirs as an
approach to spillage prevention and recovery. SID will continue to evaluate the cost
effectiveness of spillage and tailwater reduction opportunities in the future.
7.3.8

Plan to Measure System Outflow (BMP 8)

STATUS: IMPLEMENTING
Four drains carry significant flow outside the District during the irrigation season. These flows
include tailwater from irrigated lands within the District, operational spillage, treated effluent
from the City of Vacaville, and deliveries (the creeks are used as conveyance) to MPWD. The
District measures outflows using four measuring weirs owned and operated by MPWD to
measure the outflow from the District. However, MPWD diverts at multiple small diversion
points upstream of two of these outflow locations. An additional seven locations in SCWA flood
control channels carry small volumes of District spill and tailwater outside of the District.
The District plans to install improved measurement as part of the Sweeney and McCune Creek
drainage outflow recovery project described as part of BMP 7. Additionally, as the District
proceeds with installing Rubicon measurement sites at lateral headworks, SCADA equipment
will be reused for spill and drainage outflow sites in the distribution system in order to increase
the future availability of SCADA data. The District will continue to look for additional cost
effective solutions for improving drainage outflow measurements; working with other agencies
as necessary including SCWA, CFW, and the Army Corps of Engineers (ACOE) to design and
install additional measurement sites.
7.3.9

Increase Planned Conjunctive Use (BMP 9 and 10608.48.c(8))

STATUS: IMPLEMENTING
The District provides surface water at lower cost than that of pumping groundwater to promote
use of surface water supplies. SID installed a new well in 2012 to increase the District’s capacity
to augment surface water supplies as part of the District’s conjunctive use. Key components of
SID’s conjunctive use include the following:
•
•

Draft

Pricing to promote use of available surface water supplies.
Utilization of 23 groundwater wells with a total annual pumping capacity of 12,000 to
13,000 acre-feet to augment surface water supplies.
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Pricing to provide revenue to operate groundwater wells when required to provide
additional supply and flexibility.
Active participation in local groundwater entities and initiatives, including SGMA.
Participation in groundwater monitoring as part of the California Statewide Groundwater
Elevation Monitoring (CASGEM) Network through SCWA, the monitoring entity.
Annual groundwater report updates.
Installed a new well in 2012 to increase the District’s capacity to pump groundwater.

The district will continue active participation in local groundwater entities and initiatives,
including SGMA; various ongoing conjunctive management strategies and actions as part of the
District’s comprehensive conjunctive management program; and evaluation and implementation
of locally cost-effective actions.
7.3.10 Automate Canal Control Structures (BMP 10 and 10608.48.c(9))
STATUS: IMPLEMENTING
As of October 2018, a total of 114 devices in the SID distribution and drainage system are on
SCADA (Table 7-4). These devices operate at a variety of sites, including canal checks and canal
headings. SID can remotely monitor eleven main lateral headings and thirteen sub-lateral
headings. Thirteen of these canal headings can also be controlled by SCADA. By 2020, an
additional 21 devices are planned to be on SCADA.
In 2015, the District chose Vaughn Canal as the pilot site for an initial TCC implementation. The
purpose of the pilot project is to improve delivery flexibility and consistency to customers and
reduce operational spillage. The District installed eight Rubicon FlumeGates, 17 Rubicon
SlipMeters and 13 magnetic flowmeters along the Vaughn Canal. The system will also monitor
the pumps and wells. The pilot project has continued to perform successfully starting with the
2016 irrigation season, prompting the District to expand TCC implementation to the Weyand
Canal. Weyand Phase I was completed in early 2017 and included the installation of six Rubicon
FlumeGates, 11 Rubicon SlipMeters, and 3 magnetic flow meters. Weyand Phase II was
completed in early 2018 and included the installation of five Rubicon FlumeGates, 7 Rubicon
SlipMeters, and 2 magnetic flow meters. The Weyand Canal TCC project’s third and final phase
of construction is scheduled to be complete in early 2019, fully automating the entire Weyand
Canal. Weyand Phase III is planned to be in operation beginning with the 2019 water season.
SID will continue to evaluate opportunities for additional automation to increase delivery
flexibility and steadiness and to reduce operational spillage if determined locally cost effective.
The District plans to operate and maintain automatic control structures and real-time SCADA
monitoring.
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7.3.11 Facilitate Pump Testing (BMP 11 and 10608.48.c(10))
STATUS: IMPLEMENTING
The District offers pump tests to its growers for privately owned pumps. The service is free-ofcharge, and funded by a county-wide partnership between SID, the Solano County Water
Agency, Maine Prairie Water District, and Reclamation District 2068. Between 2015 and 2017,
SID’s Irrigation Specialist conducted between 17 and 54 pump efficiency tests per year for SID
customers.
Table 7-4. SID SCADA Sites Summary
Number of Devices on
SCADA (2018)

Number of Devices Planned
to be on SCADA (2020)

Delivery Gate

43

14

Canal Check

22

4

Spill

16

2

Canal Heading

13

1

Drain Outflow

2

0

Pump Stations

9

0

Wells

6

0

Reservoir Level

2

0

Pipeline Flow

1

0

Site Type

Measurement devices include: Rubicon Slipmeters, Flumes, Weirs, Sontek
7.3.12 Mapping (BMP 12)
STATUS: IMPLEMENTING
SID is implementing the mapping BMP through the maintenance of system maps in AutoCAD.
The District has budgeted $450,000 between 2020 and 2022 to complete the conversion to a
GIS-based system. Some initial work has been completed and the District has developed the
soils, facilities, and groundwater subbasin maps presented earlier in this plan in a GIS-based
system. As described in the District’s recent System Optimization Report (SOR), the District has
recently established survey control points throughout the system for use with recently purchased
survey equipment to locate all facilities with GPS coordinates. The District has also partnered
with SCWA and the County to reduce duplication and costs in developing a GIS-based mapping
system initially for groundwater to identify boundaries and underlying groundwater basins.
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7.3.13 Evaluate Supplier Policies to Allow More Flexible Deliveries and Storage (BMP 13
and 10608.48.c(13))
STATUS: IMPLEMENTING
SID actively evaluates the effect of supplier (USBR) and Solano Project policies and operational
practices and seeks policy changes to alleviate water supply constraints. The District plans to
continue these activities in the future.
7.4 SUMMARY OF BMP AND EWMP IMPLEMENTATION STATUS
SID has taken many actions throughout its 70-year history to promote efficient and sustainable
water management. An important objective during the establishment of SID was to stabilize
dropping groundwater levels in Solano County. Since SID’s first surface water deliveries,
groundwater levels have recovered and SID continues to plan additional measures to accomplish
improved and more efficient water management. For purposes of this WMP, SID actions have
been organized and are reported with respect to the BMPs and EWMPs listed in the Mid-Pacific
Region 2017 Standard Criteria and CWC §10608.48, respectively. A summary of the
implementation status of each listed BMP and EWMP is provided in Table 7-5.
SID and its staff have long been active in, and affiliated with organizations supporting excellence
in water management, including the Association of California Water Agencies (ACWA), the
United States Committee for Irrigation and Drainage (USCID), the Irrigation Training and
Research Center (ITRC), the American Society of Civil Engineers (ASCE), the California
Irrigation Institute (CII), the California Municipal Utilities Association (CMUA). An important
benefit that SID’s active participation in these organizations brings is continuing exposure to
water management innovations through conferences, trainings and networking with water
management professionals. Occasionally, SID staff write papers and make presentations at
conferences organized by these organizations. Additionally, SID occasionally sends staff to
water management trainings to enhance skill sets and increase basic understanding of efficient
water management.
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Table 7-5. Summary of BMP/EWMP Implementation Status
Reclamation
2017 Criteria

Critical BMP
1

Critical BMP
2

Water Code
Reference No.

10608.48.b(1)
Mandatory

BMP/EWMP
Water Measurement/Measure
the volume of water delivered
to customers with sufficient
accuracy

Position

Implementing

10608.48.c(11)

Designate the Water
Conservation Coordinator/

10608.48.c(12)

Provide or Support the
Availability of Water
Management Services to
Water Users/Provide for the
availability of water
management services to water
users

10608.48.b(2)
Mandatory

Pricing Structure/Adopt a
pricing structure based at least
in part on quantity delivered

Implementing

Critical BMP
5

10608.48.c(14)

Evaluate and Improve
Efficiencies of Contractor's
Pumps/Evaluate and improve
the efficiencies of the
supplier’s pumps

Implementing

BMP 1

10608.48.c(1)

Facilitate Alternative Land
Use

10608.48.c(2)

Facilitate Use of Available
Recycled Water that
Otherwise Would Not be Used
Beneficially, Meets all Health
and Safety Criteria, and Does
not Cause Harm to Crops or
Soils

Critical BMP
3

Critical BMP
4

BMP 2

Draft
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Implementing

Implementing

Not
Technically
Feasible

Implementing

Implementation Activities
CRITICAL (MANDATORY) BMPs FOR AGRICULTURAL CONTRACTORS
1. All turnouts to parcels irrigating for the purpose of productive agriculture are measured to +/6% as required by the USBR 2017 Criteria for Water Management Plans.
2. ITRC visited the District during the 2017 water season to conduct a flow rate accuracy
assessment of the District’s metergates. Staff identified numerous locations of various gate sizes.
ITRC provided an accuracy report to engineering upon completion.
1. Designated water conservation coordinator:
Paul Lum
Irrigation Specialist
Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, California 95688
(707) 455-4024
plum@sidwater.org
2. Manage conservation activities, prepare five-year plan, and implement the Plan.
1. SID provides for the availability of water management services through mobile lab irrigation
evaluations, scientific irrigation scheduling, soil moisture monitoring, pump testing, collaborative
grower workshops on conservation measures, newsletters, and by employing a full-time Irrigation
Specialist, who is also the water conservation coordinator.
2. SID provides a Solano weather station and website program that provides CIMIS and other
agricultural weather data and water management resources to growers in the area. SID also
provides water management information on its website.

Planned Activities
1. Continue maintenance and replacement, when needed, of water measurement
devices to maintain the delivery measurement accuracy required by the 2017
Criteria for Water Management Plans.
2. Incrementally replace Watermen C10 gates with Rubicon slipmeters
1. SID will maintain an appropriate and responsible staff person in the position
of water conservation coordinator position.

1. Continue offering current services to water users.

1. The District uses a volume-based pricing structure for all turnouts to parcels irrigating for the
1. Re-evaluate pricing rates, as needed.
purpose of productive agriculture.
2. Continue to actively identify solutions to convert flatrate customers to
2. The District commissioned a Financial Plan and Water Rate Study, completed in 2015, that
quantity-based pricing.
provides a financial plan and cost of service analysis to support the District’s future water rates.
3. Update financial plan in 2020.
Key objectives of the study included revenue sufficiency, fairness, and affordability among others.
1. The District maintains an active pump testing program to monitor pump performance and
1. Continue testing and periodic refurbishment or replacement of pumps and
determine repairs required to maximize pump efficiencies, minimize power consumption and
motors.
2. Add any new pumps to the existing testing program.
enable managers to plan preventative maintenance procedures.
2. The annual budget for the pump rehabilitation and maintenance is about $60,000, and the
annual budget for pump efficiency testing and vibration testing is $7,500.
3. Baseline performance standards have been established for most of the District's pumps.
4. The District participates in the California Advanced Pumping Efficiency Program (APEP),
which manages a rebate program with PG&E for successful pump tests and pump repairs.
5. SID’s Irrigation Specialist completed an average of 39 pump tests per year between 2011 and
2015 on District pumps, and an average of 9 pump efficiency tests per year between 2015 and
2017 (10 tests in 2017 included vibration testing).
EXEMPTIBLE (CONDITIONAL) BMPs FOR AGRICULTURAL CONTRACTORS
"Lands with exceptionally high water duties or whose irrigation contributes to significant problems" are not known to exist within the SID service area. District Rules 3028, 4012,
5005 and 5011 in the Rules and Regulations Governing the Operation and Distribution of Irrigation Water Within the Solano Irrigation District Service Area together prohibit the
wasteful use of water. Additionally, facilitation of alternative land use is beyond SID's jurisdiction.
1 M&I recycled water from Fairfield Suisun Sewer District (FSSD) is applied directly to nearby
1. Continue existing use of recycled water within SID.
SID irrigated lands, decreasing demand on SID surface water storage
2. Consider requests from all qualifying permitted dischargers for additional use
2. The cities within SID boundaries currently use recycled water for irrigation of city parks and
of recycled water.
landscaping.
3. Recycled water from the Vacaville Easterly Wastewater Treatment Plant is blended with SID
surface water and delivered to SID irrigated land, decreasing demand on SID surface water
storage
4. SID is participating with planning efforts being performed by cities within SID boundaries to
use recycled water for irrigation of city parks and landscaping.
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BMP/EWMP

Position

10608.48.c(3)

Facilitate the Financing of
Capital Improvements for OnFarm Irrigation Systems

Implementing

10608.48.c(4)

Implement an incentive
pricing structure that promotes
one or more of the following
goals: (A) More efficient
water use at farm level, (B)
Conjunctive use of
groundwater, (C) Appropriate
increase of groundwater
recharge, (D) Reduction in
problem drainage, (E)
Improved management of
environmental resources, (F)
Effective management of all
water sources throughout the
year by adjusting seasonal
pricing structures based on
current conditions.

Implementing

10608.48.c(5)

Canal Lining/Piping and
Regulatory Reservoirs to
Increase Distribution System
Flexibility and Capacity,
Decrease Maintenance, and
Reduce Seepage

Implementing

10608.48.c(6)

10608.48.c(7)

Increase Flexibility in Water
Ordering By, and Delivery to,
Water Users (Within
Operational Limits)

Construct and Operate
Contractor Spill and Tailwater
Recovery Systems
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Implementing

Implementing

Implementation Activities
1. Provide information to growers regarding the Environmental Quality Incentives Program
(EQIP) offered through the Natural Resources Conservation Service (NRCS) through newsletters.
2. Assist growers with soil moisture monitoring conservation measures through the AWCC.
3. Contribute a share of the water meter cost for grower’s who switch to drip/micro systems.
Growers furnish the meter and, for a fee, the District provides installation, and engineering for
turnout modifications, if needed.
1. The District commissioned a Financial Plan and Water Rate Study, completed in 2015, that
provides a financial plan and cost of service analysis to support the District’s future water rates.
Key objectives of the study included revenue sufficiency, fairness, and affordability among others.
2. The District implemented TruePoint water delivery volume and billing software in 2010 to
allow for more flexible water rate structures (goal F).
3. SID’s volumetric pricing structure promotes more efficient water use at the farm level and
discourages excessive drainage (goals A and D).
4. Current pricing maintains low rates for surface water relative to groundwater pumping to
promote conservation of groundwater through in lieu and direct recharge (goals B and C).
5. The available water management services, namely scientific irrigation scheduling and soil
moisture monitoring conservation measures, improve irrigation efficiency (goals A and D).

Planned Activities
1. Continue to provide information on funding sources to growers.
2. Continue to assist growers with soil moisture monitoring.
3. Look for additional funding opportunities for on-farm irrigation improvements.

1. Lined or pipelined 76 percent of its distribution system.
2. Between 2008 and 2017, SID resurfaced approximately 1,000 feet of lining.
3. Between 2009 and 2017, SID lined 21,900 feet of the Vaughn Lateral.
4. Between 2011 and 2017, SID installed 27,900 feet of new pipeline, both replacing old, leaky
pipelines and in some cases converting existing canal to pipeline.
5. Replaced 1,000 feet of the Weyand Lateral B pipeline (included in the total above).
6. Installed 2,500 feet of the Dally Pipeline.

1. Continue to resurface lining when necessary to maintain effectiveness.
2. Install new lining as appropriate based on local cost-effectiveness.
3. Continue active maintenance and repair of improvement district pipelines.
4. Continue to evaluate and implement locally cost-effective regulating
reservoirs.

1. Ongoing efforts to facilitate high frequency, low volume deliveries to customers with on-farm
pressurized irrigation systems.
2. Implemented pilot TCC project on Vaughn Canal.
3. Provide water use information to irrigators for their fields upon request, online, and in an
annual report.
4. SID Watertenders monitor the distribution system in real time using tablets with information
from 114 SCADA sites to enhance operational flexibility, including real time monitoring of
Rubicon SlipMeters and FlumeGates.
6. Intermediate system flows at several locations are monitored to better meet customer demands
and prevent operational spillage.

1. Continue efforts to facilitate flexible delivery service through operational and
infrastructure improvements.
2. Vaughn Lateral 5 canal and Kilkenney canal project in design phase for future
TCC installation.
3. Evaluate and implement additional locally cost-effective actions to improve
flexibility
4. Allow growers to order water online with water ordering software.
5. Provide customers with access to real time monitoring of Rubicon SlipMeters
and permanent FlumeGates.
6. In 2019, implement Rubicon Confluent demand management package to allow
automated delivery scheduling/queuing based on canal capacities for Rubicon
and non-Rubicon systems.

1. Intercepts spillage from K-2 sublateral and returns it into the Kilkenny main lateral.
2. Operates 15 pumps to recover and reuse spillage and tailwater from the drainage system.
3. Implemented real time SCADA monitoring at 16 spill sites.
4. Intermediate system flows at several locations are monitored to better meet customer demands
and prevent operational spillage.
5. Operates drainage and deep wells throughout the system, providing added operational
flexibility and localized supply that enables spillage prevention.
6. SID provided Watertenders with tablets to monitor the distribution system in real time at s114
SCADA sites, including spillage sites, to enhance operational flexibility while reducing spillage.

1. Implement Phase II of the Sweeney and McCune Creek drainage outflow
recovery project. Diversion and distribution facilities to reuse the impounded
water are currently in the design phase.
2. Continue and expand monitoring at spill sites to reduce spillage and develop
representative data.
3. Continue to evaluate and implement locally cost-effective improvements to
recover and prevent spillage and tailwater.
4. Consider implementation of recovery and pumpback systems, subject to
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1. The District will review and assess its volumetric charge over time to ensure
that identified water management objectives are being achieved.
2. Update financial plan in 2020.
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BMP/EWMP

Plan to Measure Outflow

Optimize Conjunctive Use

Automate Distribution, and/or
Drainage System Structures

Facilitate or Promote Water
User Pump Testing and
Evaluation

Mapping

Position

Implementing

Implementing

Implementing

Implementing

Implementing

Evaluate the Policies of
Agencies that Provide the
Supplier with Water to
Identify the Potential for
Institutional Changes to Allow
more Flexible Water
Deliveries and Storage.

7-25

Implementation Activities
7. Implemented Phase I of the Sweeney and McCune Creek drainage outflow recovery project
(Sweeney-McCune Recovery Dam) to capture spillage and tailwater from the drains in a
regulating reservoir for reuse.

Planned Activities
5. Continue accounting for drain pump operation and pumped volumes.
6. Design measurement and recovery for the Main Drain and McCune Creek.

1. District spill and tailwater outflows leave the District at eleven identified locations along the
SCWA flood control channels.
2. Currently the District measures outflows using four measuring weirs owned and operated by
MPWD.

1. Continue to look for a cost effective solution for improving measurement of
drainage outflows.
2. Continue to work with other agencies including SCWA, CFW and ACE to
design and install additional measurement sites.
3. Install improved measurement devices as part of the Sweeney and McCune
Creek drainage outflow recovery project.
4. Reuse SCADA equipment from new Rubicon sites for measuring spill and
drainage outflow sites in order to increase future data availability.
1. Continue active participation in local groundwater entities and initiatives,
including SGMA.
2. Continue various ongoing conjunctive management strategies and actions as
part of SID’s comprehensive conjunctive management program.
3. Continue to evaluate and implement locally cost-effective actions.

1. Provide surface water at a lower cost than that of pumping groundwater.
2. Utilize 23 groundwater wells (12,000-13,000 AF district well capacity) to augment surface
water supplies.
3. Active participation in local groundwater entities and initiatives, including SGMA.
4. Implementation of groundwater monitoring as part of CASGEM in cooperation with SCWA,
the Solano County monitoring agency.
5. Installed a new well in 2012 to increase the District’s capacity to pump groundwater.
1. Remotely control 21 lateral/sublateral headings by SCADA.
2. Remotely monitor 24 lateral/sublateral headings on SCADA.
3. Implemented an extensive SCADA system to provide communication, monitoring, and control
of automated sites (114 total devices on SCADA in 2018).
4. Implemented TCC pilot program on Vaughn Canal in 2016.
1. SID facilitates and promotes customer pump testing and evaluation by providing a Pump Test
Evaluator, the SID Irrigation Specialist, trained and certified by the Advanced Pumping Efficiency
Program (formerly known as the v Program).
2. The SID Irrigation Specialist tests customer-owned pumps at the request of the landowner and
distributes pump reports with pump data and recommendations to the landowner (17-54 pump
efficiency tests conducted per year between 2015 and 2017).
1. SID has developed, in partnership with SCWA, a groundwater map, identifying boundaries and
underlying groundwater basins.
2. The District as developed a soils map, identifying major soil types across the district boundary.
3. The district has created a facilities map, identifying canals, drains, spill sites, and drain outflow
sites.
1. SID actively evaluates the effect of supplier (USBR) and Solano Project policies and
operational practices and seeks policy changes to alleviate water supply constraints.

Implementing
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1. Continue to evaluate opportunities for additional automation to increase
delivery flexibility and steadiness and to reduce operational spillage.
2. Continue to operate and maintain automatic control structures.
3. Continue and expand real time SCADA monitoring (21 additional sites
planned to be on SCADA by 2020).
4. Continue to evaluate and implement locally cost-effective actions.
1. Continue current activities including employing a trained and certified Pump
Test Evaluator.

1. Expand on current facilities map, identifying major flow measurement
structures, pipelines, canal check structures, turnouts, etc.
2. Transition to a GIS based system planned and budgeted for in 2020 - 2022.
1. Continue current activities.
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7.5 FIVE-YEAR BUDGETS FOR BMP IMPLENTATION
SID has developed projected five-year budgets for continuing and engaging in new planned
BMP implementation activities. Table 7-6 summarizes total planned spending for all BMP
implementation activities beyond normal planned maintenance expenditures over the next five
years (2018 through 2022). Overall, SID has budgeted a total of nearly $11,390,000 and 79,485
staff hours toward BMP implementation activities for the full five-year period. On average, SID
has budgeted approximately $2,280,000 and 15,897 staff hours per year during this same period.
Total budgeted expenditures are expected to peak in 2021 due largely to the planned efforts
related to the District spill/tailwater recovery systems (BMP 7), including the Sweeney and
McCune Creek drainage outflow recovery project as well as planned measurement and recovery
from the Main Drain. Budgeted staff hours are expected to increase in 2022 due largely to
planned efforts in optimizing conjunctive use of surface water and groundwater (BMP 9).
Projected spending for implementation activities associated with each BMP are provided below
by year in Tables 7-7 through 7-11. Overall, annual budgeted expenditures and budgeted staff
hours are both highest for activities related to increasing delivery flexibility (BMP 6),
implementing District spill/tailwater recovery systems (BMP 7), and automating canal structures
(BMP 10).
Table 7-6. Projected Budget Summary for All Implementation of All BMPs (2018-2022)

Year

Total Budgeted Staff Hours
All BMPs

2018

$2,205,900

15,413

2019

$1,980,900

13,443

2020

$2,168,400

14,553

2021

$2,543,400

13,328

2022

$2,355,900

19,578

$11,254,500

76,315

$2,250,900

15,263

Total
Average

Draft

Total Budgeted Expenditure
(not including staff time)
All BMPs
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Table 7-7. Projected Budget Summary for First Year (2018)
Year 2018
or
Year 1
BMP #

Budgeted Expenditure
BMP Name

(not including staff time)

A1
A2
A3

Measurement
Conservation staff
On-farm evaluations/water delivery info
Irrigation scheduling
Water quality
Agricultural education program
A4
Quantity pricing
A5
Contractor's pumps
B1
Alternative land use*
B2
Urban recycled water use**
B3
Financing of on-farm improvements**
B4
Incentive pricing**
B5
Line or pipe canals/install reservoirs**
B6
Increase delivery flexibility
B7
District spill/tailwater recovery systems
B8
Measure outflow**
B9
Optimize conjunctive use**
B10
Automate canal structures
B11
Customer pump testing
B12
Mapping**
Total
* Not Technically Feasible
**Additional spending above normal maintenance expenditures not planned

Draft
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$7,000
$2,000
$10,000
$2,000
$1,000
$3,000
$1,000
$3,000
$0
$900
$0
$0
$0
$750,000
$675,000
$0
$0
$750,000
$1,000
$0
$2,205,900

Staff
Hours
24
150
240
80
25
200
100
200
0
14
10
0
0
4,900
4,410
60
0
4,900
100
0
15,413
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Table 7-8. Projected Budget Summary for Second Year (2019)
Year 2019
or
Year 2
BMP #

Budgeted Expenditure
BMP Name

(not including staff time)

A1
A2
A3

Measurement
Conservation staff
On-farm evaluations/water delivery info
Irrigation scheduling
Water quality
Agricultural education program
A4
Quantity pricing
A5
Contractor's pumps
B1
Alternative land use*
B2
Urban recycled water use**
B3
Financing of on-farm improvements**
B4
Incentive pricing**
B5
Line or pipe canals/install reservoirs**
B6
Increase delivery flexibility
B7
District spill/tailwater recovery systems
B8
Measure outflow**
B9
Optimize conjunctive use**
B10
Automate canal structures
B11
Customer pump testing
B12
Mapping**
Total
* Not Technically Feasible
**Additional spending above normal maintenance expenditures not planned

Draft
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$7,000
$2,000
$10,000
$2,000
$1,000
$3,000
$1,000
$3,000
$0
$900
$0
$0
$0
$600,000
$750,000
$0
$0
$600,000
$1,000
$0
$1,980,900

Staff
Hours
24
150

240
80

25
200
100
200
0
14
10
0
0
3,920
4,900
60
0
3,420
100
0
13,443
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Table 7-9. Projected Budget Summary for Third Year (2020)
Year 2020
or
Year 3
BMP #

Budgeted Expenditure
BMP Name

(not including staff time)

A1
A2
A3

Measurement
Conservation staff
On-farm evaluations/water delivery info
Irrigation scheduling
Water quality
Agricultural education program
A4
Quantity pricing
A5
Contractor's pumps
B1
Alternative land use*
B2
Urban recycled water use**
B3
Financing of on-farm improvements**
B4
Incentive pricing**
B5
Line or pipe canals/install reservoirs**
B6
Increase delivery flexibility
B7
District spill/tailwater recovery systems
B8
Measure outflow**
B9
Optimize conjunctive use**
B10
Automate canal structures
B11
Customer pump testing
B12
Mapping**
Total
* Not Technically Feasible
**Additional spending above normal maintenance expenditures not planned

Draft
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$7,000
$2,000
$10,000
$2,000
$1,000
$3,000
$1,000
$3,000
$0
$0
$0
$0
$0
$600,000
$750,000
$0
$
$600,000
$1,000
$187,500
$2,168,400

Staff
Hours
24
150

240
80

25
200
100
200
0
0
10
0
0
3,920
4,900
60
0
3,920
100
610
14,553
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Table 7-10. Projected Budget Summary for Fourth Year (2021)
Year 2021
or
Year 4
BMP #

Budgeted Expenditure
BMP Name

(not including staff time)

A1
A2
A3

Measurement
Conservation staff
On-farm evaluations/water delivery info
Irrigation scheduling
Water quality
Agricultural education program
A4
Quantity pricing
A5
Contractor's pumps
B1
Alternative land use*
B2
Urban recycled water use**
B3
Financing of on-farm improvements**
B4
Incentive pricing**
B5
Line or pipe canals/install reservoirs**
B6
Increase delivery flexibility
B7
District spill/tailwater recovery systems
B8
Measure outflow**
B9
Optimize conjunctive use**
B10
Automate canal structures
B11
Customer pump testing
B12
Mapping**
Total
* Not Technically Feasible
**Additional spending above normal maintenance expenditures not planned

Draft
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$7,000
$2,000
$10,000
$2,000
$1,000
$3,000
$1,000
$3,000
$0
$900
$0
$0
$0
$600,000
$1,125,000
$0
$0
$600,000
$1,000
$187,500
$2,543,400

Staff
Hours
24
150
240
80
25
200
100
200
0
14
10
0
0
3,920
3,675
60
0
3,920
100
610
13,328
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Table 7-11. Projected Budget Summary for Fifth Year (2022)
Year 2022
or
Year 5
BMP #

Budgeted Expenditure
BMP Name

(not including staff time)

A1
A2
A3

Measurement
Conservation staff
On-farm evaluations/water delivery info
Irrigation scheduling
Water quality
Agricultural education program
A4
Quantity pricing
A5
Contractor's pumps
B1
Alternative land use*
B2
Urban recycled water use**
B3
Financing of on-farm improvements**
B4
Incentive pricing**
B5
Line or pipe canals/install reservoirs**
B6
Increase delivery flexibility
B7
District spill/tailwater recovery systems
B8
Measure outflow**
B9
Optimize conjunctive use**
B10
Automate canal structures
B11
Customer pump testing
B12
Mapping**
Total
* Not Technically Feasible
**Additional spending above normal maintenance expenditures not planned

$7,000
$2,000
$10,000
$2,000
$1,000
$3,000
$1,000
$3,000
$0
$900
$0
$0
$0
$600,000
$150,000
$150,000
$750,000
$600,000
$1,000
$75,000
$2,355,900

Staff
Hours
24
150
240
80
25
200
100
200
0
14
10
0
0
3,920
4,900
550
4,900
3,920
100
245
19,578

7.6 EVALUATION OF WATER USE EFFICIENCY IMPROVEMENTS
This section is not required for the 2017 Standard Criteria and will be updated when the next
AWMP update is due in 2020.
CWC §10608.48(d) requires that AWMPs include:
… a report on which efficient water management practices have been implemented and are
planned to be implemented, an estimate of the water use efficiency improvements that have
occurred since the last report, and an estimate of the water use efficiency improvements
estimated to occur five and 10 years in the future.
A description of which EWMPs have been implemented has been provided previously in Section
7. This section provides an evaluation of EWMP implementation and an estimate of water use
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efficiency (WUE) improvements that have occurred in the past and are expected to occur in the
future.
The value of evaluating water use efficiency (WUE) improvements (and EWMP implementation
in general) from SID’s perspective is to identify what the benefits of EWMP implementation are
and to identify those additional actions that hold the potential to advance SID’s water
management objectives. The District’s primary water management objective is:
“to provide safe and reliable water to our farms, families, and businesses.”
To that end, SID has taken action to develop and maintain reliable surface water and
groundwater supplies, to prevent or reduce losses from the distribution system in order to
increase operational efficiency, to promote the efficient use of water at the farm level, and to
meet changing environmental and other demands that affect the flexibility with which the
District can deliver and store water.
Recent examples of these actions include the implementation of the TruePoint water ordering
and delivery tracking software beginning in August 2010, installation of new Rubicon gates at
the Vaughn and Weyand Headings, implementation of the TCC pilot project on Vaughn Canal,
and implementation of the Sweeney and McCune Creek drainage outflow recovery project.
First and foremost among the issues that must be considered in any evaluation of the benefits of
EWMP implementation and resulting WUE improvements is how water management actions
affect the water balance (Davenport and Hagan, 1982; Keller, et al., 1996; Burt, et al., 2008;
Clemmens, et al., 2008; Canessa, et al., 2011). Accordingly, any evaluation of EWMP
implementation and WUE improvements for SID must consider how the water balance changes
relate to the District’s mission and water management objectives. For example, flows to deep
percolation and seepage that could be considered losses in some settings are critical to maintain
the long-term sustainability of the underlying groundwater basin. Reductions in these flows
resulting from EWMP implementation could be considered WUE improvements at the farm or
District scale, but have the consequential effect of diminishing recharge of the underlying
groundwater system. Other flows that could be considered losses at the District or farm scale
such as spillage and tailwater, respectively, are also recoverable. For example, spillage from the
SID distribution system is available for beneficial use by downgradient water users, primarily
MPWD. In fact, SID and MPWD have recognized this through a formal agreement. The only
distribution system or on-farm losses that are not recoverable within SID, the underlying
groundwater basin, or the region are canal and reservoir water surface evaporation and
evaporation from irrigation applications. These components represent a small portion of SID’s
water supply. An implication of this is that very little “new” water can be made available through
water conservation in SID.
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An essential first step in evaluating EWMP implementation and water use efficiency
improvements is a comprehensive, quantitative, multi-year water balance (see Section 5). The
quantitative understanding of the water balance flow paths enables identification of targeted flow
paths for WUE improvements, along with improved understanding of the beneficial impacts and
consequential effects of EWMP implementation at varying spatial and temporal scales. The
water balance enables evaluation of potential changes in flow path quantities and timing for any
given change in water management.
Even where comprehensive, multi-year water balances have been developed; evaluating water
balance impacts and WUE improvements is not a trivial task. Issues of spatial and temporal scale
and relatively small changes in flow paths resulting from many water management
improvements (relative to day to day and year to year variation in water diversions and use)
coupled with inaccuracies inherent in even the best water measurement greatly complicate the
evaluation of water balance impacts. The implications of recoverable and irrecoverable losses at
varying scales complicate the evaluation of WUE improvements, and consequential, potentially
unintended consequences must be considered (Burns et al. 2000, AWMC 2004).
As part of assembling this AWMP, SID has identified the targeted flow paths associated with
implementation of each EWMP and the water management benefits of each EWMP, along with
the potential consequential effects of implementation. A brief discussion of the benefits
associated with implementation of each EWMP is provided, along with a brief discussion of
consequential effects that must be considered. A summary of targeted flow paths, beneficial
impacts, and consequential effects associated with implementation of each EWMP by SID is
provided in Table 7-12. Note that since this section is a requirement of the State of California’s
AWMP, the tables in this section are organized according to the EWMPs and the two additional
BMPs that are not also EWMPs are not discussed.
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Table 7-12. Summary of WUE Improvements by EWMP
Water Code
Reference No.
10608.48.b
(1)

10608.48.b
(2)

10608.48.c
(1)
10608.48.c
(2)

EWMP
Measure the volume of water delivered to
customers with sufficient accuracy

Adopt a pricing structure based at least in part
on quantity delivered

Facilitate alternative land use for lands with
exceptionally high water duties or whose
irrigation contributes to significant problems,
including drainage.
Facilitate use of available recycled water that
otherwise would not be used beneficially, meets
all health and safety criteria, and does not harm
crops or soils.

10608.48.c
(3)

Facilitate financing of capital improvements for
on-farm irrigation systems

10608.48.c
(4)

Implement an incentive pricing structure that
promotes one or more of the following goals:
(A) More efficient water use at farm level,
(B) Conjunctive use of groundwater,
(C) Appropriate increase of groundwater
recharge,
(D) Reduction in problem drainage,
(E) Improved management of environmental
resources,
(F) Effective management of all water sources
throughout the year by adjusting seasonal
pricing structures based on current conditions.

10608.48.c
(5)

Draft

Expand line or pipe distribution systems, and
construct regulatory reservoirs to increase
distribution system flexibility and capacity,
decrease maintenance and reduce seepage

7-35

Implementation
Status
Being
Implemented

Targeted Flow
Path(s)

Benefits

Consequential Effects

Notes (See End
of Table)

None

Supports Evaluation of EWMPs

Not Applicable

1

Being
Implemented

Farm Deliveries,
Tailwater, Deep
Percolation of
Applied Water,
System Inflows,
Drainage Outflows

Volumetric pricing could create a modest incentive to reduce on-farm
deliveries, primarily through reduced tailwater and deep percolation. In
aggregate, reduced deliveries result in decreased system inflows and
corresponding reductions in drainage outflows. Available water not diverted
could allow for service area expansion (annexation) or be available for
transfer. Additionally, water quality benefits may occur through reduced
tailwater and deep percolation.

Not Technically
Feasible

Not Applicable

Not Applicable

Not Applicable

3

Not Technically
Feasible

System Inflows,
Farm Deliveries

Not Applicable

Not Applicable

3

Being
Implemented

Farm Deliveries,
Tailwater, Deep
Percolation of
Applied Water,
System Inflows,
Drainage Outflows

Not Applicable.

Not Applicable.

2

Consequential effects of volumetric pricing are the same
as described for the volumetric pricing EWMP
(10608.48.b(2)).

2

Volumetric pricing will incentivize goals A and D, resulting in on-farm
benefits as described for the volumetric pricing EWMP (10608.48.b(2)).

Being
Implemented

Varies

Being
Implemented

System Inflows,
Operational
Spillage, Canal
Seepage, Farm
Deliveries,
Tailwater, Deep
Percolation of
Applied Water,
Drainage Outflows

Provision of surface water at lower rates than the cost of groundwater
pumping incentivizes goals B and C and improves the reliability of regional
water supplies.

Lining and pipeline conversion provide maintenance and operational
benefits while also substantially reducing seepage in some areas.
In aggregate, reduced recoverable losses at the farm and district scale result
in decreased system inflows. Available water not diverted could allow for
service area expansion (annexation) or be available for transfer.
Additionally, water quality benefits may occur through reduced tailwater
and deep percolation.

November 2018

Reduced deep percolation results in reduced beneficial
recharge of the underlying groundwater system.
Reduced drainage outflows from tailwater result in
reduced water available for beneficial use by
downgradient agricultural or environmental water users.

Reduced deep percolation and seepage result in reduced
beneficial recharge of the underlying groundwater
system.
Reduced drainage outflows result in reduced water
available for beneficial use by downgradient agricultural
or environmental water users.

2

2
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Reference No.
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Implementation
Status

Targeted Flow
Path(s)

Increase flexibility in water ordering by, and
delivery to, water customers within operational
limits

Being
Implemented

System Inflows,
Operational
Spillage, Farm
Deliveries,
Tailwater, Deep
Percolation of
Applied Water,
Drainage Outflows

10608.48.c
(7)

Construct and operate supplier spill and
tailwater recovery systems

Being
Implemented

System Inflows,
Drainage Outflows

10608.48.c
(8)

Increase planned conjunctive use of surface
water and groundwater within the supplier
service area

Being
Implemented

System Inflows,
District
Groundwater
Pumping

Being
Implemented

System Inflows,
Operational
Spillage, Farm
Deliveries,
Tailwater, Deep
Percolation of
Applied Water,
Drainage Outflows

10608.48.c
(6)

10608.48.c
(9)

EWMP

Automate canal control structures

10608.48.c (10)

Facilitate or promote customer pump testing and
evaluation

Being
Implemented

None

10608.48.c (11)

Designate a water conservation coordinator who
will develop and implement the water
management plan and prepare progress report.

Being
Implemented

Varies
Farm Deliveries,
Tailwater, Deep
Percolation of
Applied Water,
System Inflows,
Drainage Outflows

10608.48.c (12)

Provide for the availability of water
management services to water users.

Being
Implemented

10608.48.c (13)

Evaluate the policies of agencies that provide
the supplier with water to identify the potential
for institutional changes to allow more flexible
water deliveries and storage.

Being
Implemented

Draft
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System Inflows

Benefits
Changes in ordering and delivery practices, coupled with improvements to
the SID distribution system and operation result in increased control for
Watertenders and improved farm delivery steadiness and flexibility.
Farm deliveries could be reduced due to reduced deep percolation and
tailwater. System improvements result in greater operational efficiency and,
potentially, reductions in spillage.
In aggregate, reduced recoverable losses at the farm and district scale result
in decreased system inflows. Available water not diverted could allow for
service area expansion (annexation) or be available for transfer.
Additionally, water quality benefits may occur through reduced tailwater
and deep percolation.
Current levels of tailwater and spillage recovery and reuse and spillage
prevention will continue to reduce drainage outflows from SID. As a result,
reduced outflows result in decreased system inflows. Available water not
diverted could allow for service area expansion (annexation) or be available
for transfer.
Increased conjunctive management benefits SID by improving long-term
water supply reliability through reliance primarily on surface water to
minimize withdrawals from the groundwater system and provide beneficial
groundwater recharge.
Automation of the SID distribution system results in increased control for
system operators and improved farm delivery steadiness and flexibility.
Farm deliveries could be reduced due to reduced deep percolation and
tailwater. System improvements result in greater operational efficiency and,
potentially, substantial reductions in spillage.
In aggregate, reduced recoverable losses at the farm and district scale result
in decreased system inflows. Available water not diverted could allow for
service area expansion (annexation) or be available for transfer.
Additionally, water quality benefits may occur through reduced tailwater
and deep percolation.
Improved pumping efficiency by SID’s customers does not affect the SID
water balance but results in decreased energy demand and reduced pumping
costs for customers. There are no direct benefits to SID.
See Comment
Farm water management support by SID could result in reductions in onfarm deliveries through reduced tailwater and deep percolation. In
aggregate, reduced deliveries result in decreased system inflows and
corresponding reductions in drainage outflows. Available water not diverted
could allow for service area expansion (annexation) or be available for
transfer. Additionally, water quality benefits may occur through reduced
tailwater and deep percolation.
Changes in the policies of agencies that affect SID’s flexibility and storage
in using its surface water supply could allow for limited improvements in
system operation and reductions in system losses. Available water not
diverted could allow for service area expansion (annexation) or be available
for transfer.

November 2018

Consequential Effects

Notes (See End
of Table)

Reduced deep percolation results in reduced beneficial
recharge of the underlying groundwater system.
Reduced drainage outflows result in reduced water
available for beneficial use by downgradient agricultural
or environmental water users.

2

Reduced drainage outflows result in reduced water
available for beneficial use by downgradient agricultural
or environmental water users.

Not Significant

2

Reduced deep percolation results in reduced beneficial
recharge of the underlying groundwater system.
Reduced drainage outflows result in reduced water
available for beneficial use by downgradient agricultural
or environmental water users.

2

Not Significant
See Comment

4

Reduced deep percolation results in reduced beneficial
recharge of the underlying groundwater system.
Reduced drainage outflows from tailwater result in
reduced water available for beneficial use by
downgradient agricultural or environmental water users.
Reduced drainage outflows from operational spillage
could result in reduced water available for beneficial use
by downgradient agricultural or environmental water
users.

2
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Notes:
1.
2.
3.
4.
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EWMP
Evaluate and improve the efficiencies of the
supplier’s pumps.

Implementation
Status

Targeted Flow
Path(s)

Being
Implemented

None

Benefits
Improved pumping efficiency of SID’s pumps and prioritizing repairs and
replacement based on pump evaluations results in decreased energy demand
and reduced pumping costs for SID and increases pump reliability. There
are no direct impacts to water balance flow paths.

Consequential Effects

Notes (See End
of Table)

Not Significant

Although delivery measurement does not directly affect any flow paths, it will provide the basis for improved understanding of the overall water balance in the future.
SID works to balance tradeoffs between incentivizing on-farm water conservation and maintaining long-term surface water and groundwater reliability for the region.
Such conditions do not exist in SID. As a result, it is not technically feasible to implement this EWMP.
Implementation of the WMP by SID’s Water Conservation Coordinator/Water Operations Supervisor, General Manager, District Engineer, and other staff as appropriate is the mechanism by which all EWMPs are implemented and targeted benefits are realized.
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WUE definitions vary. For purposes of evaluating WUE improvements associated with EWMP
implementation by SID, specific WUE improvement categories or objectives, as described by
CALFED and DWR (CALFED 2006, DWR 2012b), have been identified that correspond to each
EWMP. Potential WUE improvements include reduction of irrecoverable losses, increased local
supply, increased local flexibility, increased in-stream flow, improved water quality, and
improved energy efficiency. Definitions for each of the WUE improvement categories have been
developed and are provided in Table 7-13. Note that the WUE improvement categories are not
mutually exclusive in many cases. For example, reductions in irrecoverable losses could be used
to increase local supply. The applicability of each EWMP to each WUE improvement category
based on SID’s water management activities has been identified and is presented in Table 7-14.
In order to more explicitly report an estimate of WUE improvements that have occurred since the
last AWMP and an estimate of WUE improvements expected to occur five and ten years in the
future, SID has estimated the qualitative magnitude (expressed as None, Limited, Modest, or
Substantial in order of increasing relative magnitude) for the targeted flow paths associated with
each EWMP relative to the applicable WUE improvement categories identified in Table 7-13.
Past WUE improvements are estimated relative to no historical implementation. As SID has not
previously prepared an AWMP, WUE improvements relative to the last AWMP are not
evaluated. Future WUE improvements are estimated for five years in the future (2020) relative to
2015 and for ten years in the future (2025) relative to 2015. The result of this evaluation is
provided in Table 7-15.
Table 7-13. WUE Improvement Categories.
Water Use Efficiency
Improvement Category
Reduce Irrecoverable
Losses
Increase Local Supply
Increase Local Flexibility
Increase In-Stream Flow
Improve Water Quality
Improve Energy Efficiency

Draft

Definition
Reduce losses that cannot be recovered and used by the water supplier
or downgradient users (e.g. evaporation and flows to salt sinks).
Reduce losses and/or increase storage locally to increase supply
available to meet demands, including both near-term (within an
irrigation season) and long-term (over more than one year).
Improve the supplier’s ability to divert, pump, convey, control, and
deliver available water supplies to meet customer demands.
Increase flow in natural waterways to benefit fisheries or meet other
environmental objectives.
Increase the quality of targeted water bodies (i.e. streams, lakes, or
aquifers).
Increase the efficiency of water supplier or customer pumps.
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Table 7-14. Applicability of EWMPs to WUE Improvement Categories.
Water Use Efficiency Improvement Category
Increase
Reduce
Increase
Increase
InImprove
Irrecoverable
Local
Local
Stream
Water
Losses
Supply
Flexibility
Flow1
Quality2

Water
Code
Reference
No.
10608.48.b
(1)

EWMP
Measure the volume of water delivered to
customers with sufficient accuracy

Implementation
Status
Being
Implemented

10608.48.b
(2)

Adopt a pricing structure based at least in
part on quantity delivered

Being
Implemented

10608.48.c
(1)

Facilitate alternative land use for lands
with exceptionally high water duties or
whose irrigation contributes to significant
problems, including drainage.

Not Technically
Feasible

10608.48.c
(2)

Facilitate use of available recycled water
that otherwise would not be used
beneficially, meets all health and safety
criteria, and does not harm crops or soils.

Being
Implemented



Being
Implemented



Being
Implemented



10608.48.c
(3)

10608.48.c
(4)

10608.48.c
(5)
10608.48.c
(6)
10608.48.c
(7)
10608.48.c
(8)
10608.48.c
(9)
10608.48.c
(10)
10608.48.c
(11)
10608.48.c
(12)
10608.48.c
(13)
10608.48.c
(14)

Facilitate financing of capital
improvements for on-farm irrigation
systems
Implement an incentive pricing structure
that promotes one or more of the
following goals:
(A) More efficient water use at farm
level,
(B) Conjunctive use of groundwater,
(C) Appropriate increase of
groundwater recharge,
(D) Reduction in problem drainage,
(E) Improved management of
environmental resources,
(F) Effective management of all water
sources throughout the year by adjusting
seasonal pricing structures based on
current conditions.
Expand line or pipe distribution systems,
and construct regulatory reservoirs to
increase distribution system flexibility
and capacity, decrease maintenance and
reduce seepage
Increase flexibility in water ordering by,
and delivery to, water customers within
operational limits
Construct and operate supplier spill and
tailwater recovery systems
Increase planned conjunctive use of
surface water and groundwater within the
supplier service area
Automate canal control structures
Facilitate or promote customer pump
testing and evaluation
Designate a water conservation
coordinator who will develop and
implement the water management plan
and prepare progress report.
Provide for the availability of water
management services to water users.
Evaluate the policies of agencies that
provide the supplier with water to identify
the potential for institutional changes to
allow more flexible water deliveries and
storage.
Evaluate and improve the efficiencies of
the supplier’s pumps.

No Direct WUE Improvements


Not Applicable to SID

Being
Implemented





Being
Implemented





Being
Implemented



Being
Implemented



Being
Implemented







Being
Implemented
Being
Implemented

Improve
Energy
Efficienc
y


The activities of the Water Conservation Coordinator and other SID staff to
achieve WUE improvements through implementation of the EWMPs are
described individually by EWMP.

Being
Implemented



Being
Implemented





Being
Implemented



1. Increased in-stream flow could be a direct or indirect benefit water transfers between willing buyers and SID.
2. While many EWMPS could result in improved water quality through reduced diversions, reduced deep percolation, or reduced tailwater outflow, the
potential for improved water quality in stream flows in particular is very uncertain as it depends on coordination with USBR and others
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Table 7-15. Evaluation of Relative Magnitude of Past and Future WUE Improvements by EWMP.
Marginal WUE Improvements1,2
Past
Water Code
Reference
No.
10608.48.b
(1)
10608.48.b
(2)
10608.48.c
(1)

10608.48.c
(2)

EWMP
Measure the volume of water delivered
to customers with sufficient accuracy
Adopt a pricing structure based at least
in part on quantity delivered
Facilitate alternative land use for lands
with exceptionally high water duties or
whose irrigation contributes to
significant problems, including
drainage.
Facilitate use of available recycled
water that otherwise would not be used
beneficially, meets all health and safety
criteria, and does not harm crops or
soils.

Implementation
Status
Being
Implemented
Being
Implemented

Relative to No
Historical
Implementation3

Future
Since Last
AWMP4

5 Years in Future5

10 Years in
Future5

No Direct WUE Improvements
Limited

Not Technically
Feasible

None

Limited to Modest, Depending on
Structure

Not Applicable to SID

Being
Implemented

Modest

10608.48.c
(3)

Facilitate financing of capital
improvements for on-farm irrigation
systems

Being
Implemented

None

Substantial
(Limited Reduction
in Irrecoverable
Losses)

10608.48.c
(4)

Implement an incentive pricing
structure that promotes one or more of
the following goals:
(A) More efficient water use at farm
level,
(B) Conjunctive use of groundwater,
(C) Appropriate increase of
groundwater recharge,
(D) Reduction in problem drainage,
(E) Improved management of
environmental resources,
(F) Effective management of all water
sources throughout the year by
adjusting seasonal pricing structures
based on current conditions.

Substantial
(Limited
Reduction in
Irrecoverable
Losses)

Being
Implemented

Substantial
(Goals B & C)

None

Limited to Modest (Goals A and D),
Depending on Structure

10608.48.c
(5)

Expand line or pipe distribution
systems, and construct regulatory
reservoirs to increase distribution
system flexibility and capacity, decrease
maintenance and reduce seepage

Being
Implemented

Substantial
(Limited
Reduction in
Irrecoverable
Losses)

Limited
(Seepage
Reduction
from Vaughn
Canal Lining)

Modest
(Spillage
Reduction from
TCC)

Modest
(Spillage
Reduction)

10608.48.c
(6)

Increase flexibility in water ordering by,
and delivery to, water customers within
operational limits

Being
Implemented

Substantial

Limited
(Improved
tracking in
True Canal)

Modest

Modest

Modest
(Spillage and
Tailwater Recovery
Sweeney/McCune
Creek Project)

Modest

10608.48.c
(7)

Construct and operate supplier spill and
tailwater recovery systems

Being
Implemented

Substantial

10608.48.c
(8)

Increase planned conjunctive use of
surface water and groundwater within
the supplier service area

Being
Implemented

Substantial

10608.48.c
(9)

Automate canal control structures

Being
Implemented

Substantial

Being
Implemented

Limited

10608.48.c
(10)
10608.48.c
(11)

10608.48.c
(12)

10608.48.c
(13)
10608.48.c
(14)

Facilitate or promote customer pump
testing and evaluation
Designate a water conservation
coordinator who will develop and
implement the water management plan
and prepare progress report.
Provide for the availability of water
management services to water users.
Evaluate the policies of agencies that
provide the supplier with water to
identify the potential for institutional
changes to allow more flexible water
deliveries and storage.
Evaluate and improve the efficiencies of
the supplier’s pumps.

None

None
Limited
(Constructed
new well)
Modest
(Installation
of Rubicon
gates at
Headworks)
None

None to Limited
Substantial
(Limited
Reduction in
Irrecoverable
Losses)

Limited to Modest, Depending on
Specific Actions

Modest

Modest

None to Modest, Depending on
Customer Interest

The activities of the Water Conservation Coordinator and other SID staff to
achieve WUE improvements through implementation of the EWMPs are
described individually by EWMP.

Being
Implemented

Being
Implemented

Substantial
(Limited
Reduction in
Irrecoverable
Losses)

None

Being
Implemented

Substantial

None

Being
Implemented

Substantial

None

Substantial
(Limited Reduction
in Irrecoverable
Losses)

Substantial
(Limited
Reduction in
Irrecoverable
Losses)

None to Modest, Depending on
Outcomes
Limited

Limited

1. As noted herein and throughout this analysis, reductions in losses that result in WUE improvements at the farm or district scale do not result in WUE improvements at the
basin scale, except in the case of evaporation reduction. All losses to seepage, spillage, tailwater, and deep percolation are recoverable within SID or by downgradient water
users within the basin.
2. In most cases, quantitative estimates of improvements are not available. Rather, qualitative estimates are provided as follows, in increasing relative magnitude: None,
Limited, Modest, and Substantial.
3. WUE Improvements occurring in recent years relative to if they were not being implemented.
4. Relative to SID’s last WMP prepared in 2008 and accepted in 2010. None means no increase in WUE since the last plan.
5. WUE Improvements expected in 2020 (five years in the future) and 2025 (ten years in the future), relative to level of implementation in recent years.
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9. SUPPLEMENTAL INFORMATION
The following attachments are included as part of this WMP:
Attachment A. District Maps
Attachment B. Rules and Regulations Governing the Operation and Distribution of Irrigation
Water Within the Solano Irrigation District Service Area
Attachment C. Measurement Device Documentation
Attachment D. District Sample Bills
Attachment E. District Water Shortage Plan
Attachment F. Groundwater Management Plan
Attachment G. Groundwater Banking Plan (not applicable)
Attachment H. Annual Potable Water Quality Report – Urban
Attachment I. Notices of District Education Programs Available to Customers
Attachment J. District Agricultural Water Order Form (not applicable)
Attachment K. Drainage Problem Area Report (not applicable)
Attachment L. Solano Irrigation District Drought Management Plan
Attachment M. Agriculture Water Inventory Tables (2017 Criteria Water Management Plan
Standard Format Tables)
Attachment N. Irrigation Specialist (Water Conservation Coordinator) Job Description
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Rules & Regulations
Governing the Operation and Distribution of Irrigation Water
Within the Solano Irrigation District Service Area

November 20, 2012

The intent of this document is to supersede
“Rules & Regulations for Distribution of Water in the Solano Irrigation District”
(Revised 1980)

Rules & Regulations
Governing the Operation and Distribution of Irrigation Water
Within the Solano Irrigation District Service Area

PREAMBLE
These Rules and Regulations Governing the Operation and Distribution of Irrigation Water within the
Solano Irrigation District are established pursuant to California Water Code Section 22257 which states
that, “each District shall establish rules for the distribution and use of water, which shall be printed in
convenient form for distribution in the district.” Solano Irrigation District has established these rules to
ensure equitable, economical, and efficient distribution, use, and conservation of water resources
available to the District. The Solano Irrigation District is dedicated to and will strive for the orderly and
timely delivery of those water resources through every effort possible within the physical and
operational constraints of the distribution facilities and operators. The District is committed to
excellence in resource management and all aspects of operation.

MISSION STATEMENT
“To provide safe and reliable water to our farms, families, and businesses.
As stewards of our precious local water resources, we are committed to
responsible environmental and fiscal management in order to protect and
ensure those resources into the future.”
-

SOLANO IRRIGATION DISTRICT

i

GENERAL INFORMATION
The District is a local public agency of the State of California organized in 1948, includes 60,000 acres
and maintains over 178 miles of laterals and pipelines, 23 deep well pumps and 55 recovery pumps.
Some of the rights to operate and maintain such facilities were acquired by use for the period required to
create a prescriptive right or adverse possession and have the same affect and validity as if they were set
forth in a deed.
Water to supply the District comes from the Solano Project under well-established water rights and also
by recapture of drainage water and pumping from wells. The District’s average annual water supply is
155,000 acre-feet.
The District is governed by a five member Board elected by the people in the District’s service area.
Regular meetings of the Board are held at the District office located at 810 Vaca Valley Parkway,
Vacaville, California, at 7:00 p.m. on the third Tuesday of each month. All meetings are open to the
public. Water users in the District are particularly urged to attend. Special meetings are also held.
Advance notice of special meetings is available in the District office and posted as required by law.
The Board endeavors to carry on the affairs of the District in an economical, businesslike, and orderly
manner and to distribute water equitably to the water users. The District makes no profit. To assist in
this effort and to secure the greatest good to the greatest number, the following rules are adopted
pursuant to Section 22257 and 22283 of the California Water Code and related sections. Each Irrigator
and Landowner, as a party directly interested in the welfare of the District, should make every effort to
see that the rules are complied with.
These rules and regulations may be changed at any time by order of the Board.

DISTRICT PERSONNEL
The Board employs a Manager to act as the principal administrative officer of District operations. The
Manager is directly responsible to the Board. Under the Manager is a Water & Power Operations
Manager who supervises such District activities as are assigned by the Manager to that position.
However, in general, the Water & Power Operations Manager is responsible for maintenance, repair,
and improvement of District works, and is responsible for the apportioning and distributing District
water to its Water Users. The Water & Power Operations Manager distributes the water through
Watertenders employed by the District who work under the Water & Power Operations Manager’s
direction through a Supervisor of Operations.
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SECTION 1: DEFINITIONS
“Board” means the Board of Directors of the District.
“Conduits” means canals, laterals, ditches, drains, flumes, pipes, measurement, and control
devices, and all related operational facilities.
“District” means the SOLANO IRRIGATION DISTRICT functioning under Irrigation District
Laws of the California Water Code.
“District Conduit” means any conduit owned or leased by the District according to District
records but does not include Improvement District Facilities.
“District Facilities” includes dams, structures, wells, conduits, pumps, reservoirs, and all other
facilities of the District as identified by records, but do not include Improvement District
Facilities.
“Engineer” means the District employee serving under the direction of the Manager in regard to
the management and supervision of any and all engineering activities.
“Improvement District” means an improvement district formed under the California Water Code
pursuant to the Irrigation Improvement Act.
“Improvement District Facilities” include conduits, pumps, wells, structures, and other facilities
owned by an Improvement District.
“Irrigator” means the person responsible for the distribution and control of irrigation water
applied to the irrigated parcel.
“Irrigation” means the application of water for the purposes of stimulating or maintaining growth
of plant life.
“Landowner” or “Owner” means holder of title or evidence of title to land.
“Manager” means the General Manager of the District.
“Person” means any person, firm, association, organization, partnership, business trust,
corporation, or company.
“Private” means any interest belonging to, restricted to, or intended for an individual or group of
individuals benefit.
“Pollutant” means any earth, debris or foreign or deleterious substance or material including, but
not limited to, garbage, rubbish, refuse, animal carcasses, matter from any barnyard, stable, dairy
or hog pen, herbicides, pesticides, or any other material which is offensive to the senses or
injurious to health, or which pollutes or degrades the quality of the receiving water as defined by
federal, state or local law.
“Tenant” means a person or entity that leases, rents, or sharecrops land of a Landowner.
“Shall” is mandatory and “may” is permissive.
“Vehicle” means any motor vehicle, self propelled vehicle, motorcycle, motorized bicycle, or all
terrain vehicle.

“Water Allotment” means the base quantity of water which is set annually by the Board for each
acre of land within the District which can receive District water from District Facilities directly
or through Improvement District or Private Facilities and which comply with these rules.
“Watermaster” see “Water & Power Operations Manager” – used interchangeably
“Water & Power Operations Manager” means the District employee serving under the direction
of the General Manager in regard to the management and supervision of the Water Operations
Department. Used interchangeably with “Watermaster”.
“Watertender” means the District employee serving under the direction of the Water& Power
Operations Manager in regard to the control and delivery of irrigation water.
“Water User” means the person(s) who has the primary responsibility for use of the District
water upon the parcel.
“Works of the District” include canals, laterals, ditches, drains, pipelines, conduits, pumps,
reservoirs, valves, check gates, weirs, measuring devices in or used in connection with such
facilities, and all other facilities of the District used in connection with the performance of its
business in place or hereafter installed according to District records.
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SECTION 2: ENFORCEMENT OF RULES & REGULATIONS
General
2001

Landowners and irrigators should realize that it is in their interest that District
personnel perform their duties and maintain order and control in the distribution of
water. Cooperation in this effort is the key to satisfactory service to all. District
personnel have been instructed to carry out their duties without favor or bias to any
person and to do so in a courteous and respectful manner.

2002

All Water Users, by applying for or receiving water service from the District, agree to
be bound by and to comply with all rules and regulations of the District, as adopted
from time to time by the Board.

2003

All District employees are charged with enforcing the rules and regulations as
established by the District.

Failure to Comply with Rules & Regulations
2004

Failure or refusal of any Landowner, Water User, Irrigator or renter, to comply with
the rules and regulations governing the distribution and use of water within the
District’s service area, or any part thereof, may be sufficient cause for curtailment or
termination of delivery of District water to the parcel and/or all parcels under the
control of the violator.

2005 Interference by any Landowner, Water User, Irrigator, or renter with a District
employee, agent or official in the course of their assigned duties may be sufficient
cause for curtailment or termination of delivery of District water to any and all
improvements, lands of that Landowner, other land or improvements rented or famed
by that party, Water User, Irrigator, or renter.
2006 The District reserves the right to terminate or discontinue the delivery of District
water supplied to any parcel of land if the condition of the land improvements or
irrigation facility may pose danger to any person, to the general public, or to any
property, including, but not limited to, the flooding of property or public roads or
improvements.
2007

Compliance with each and all of these rules shall be a condition precedent to the
delivery of water to any parcel of land. The Board of Directors retains the authority to
rule in all instances that are not specifically contained in these rules and regulations.

Restoration of Service
2008 Water delivery that has been curtailed or terminated will be restored upon full
compliance with the rules and regulations governing the distribution of and use of
water within the District’s service area.
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Disputes
2009 Where a Watertender or other District employee and an Irrigator or Landowner cannot
agree, the matter shall be referred to the Water & Power Operations Manager. If the
decision of the Water & Power Operations Manager is unacceptable to the Irrigator or
Landowner, the dispute may be taken to the Manager and, if not settled by the
Manager the matter may be presented to the Board after written notice to the Irrigator
and Landowner for a hearing. The decision of the Board shall be final and binding in
the absence of court proceedings.
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SECTION 3: FACILITIES
Control of Facilities
3001

All District Facilities are under the exclusive control, direction, and management of
authorized District personnel. At no time shall any unauthorized person, private or
public, interfere with, regulate, or control any District facility.

3002

Inquiries in regard to control of District facilities shall be directed to the Water &
Power Operations Manager.

Operation of Facilities
Limits of Liability
3003

The District’s responsibility for the quality or any damage that might arise from or be
related to the water deliveries shall cease when the water is diverted into any Private
Facility and the Landowner and Irrigator accept and assume responsibility and control
of the water when delivered. If water is ordered by the Landowner or Irrigator to be
delivered into the Private Facilities and the Private Facilities are not ready or in a
condition to accept the deliveries at the time affirmed for the delivery by District and
the Landowner or Irrigator and damages are caused to other lands, facilities or
property or injuries to persons as a result of overflow or spillage of the water, the
Landowner and Irrigator shall be liable for defending and indemnifying the District, its
officers and employees from any claim for damages or injuries.

3004

The District shall not be liable for any nuisance or neglect, wasteful or other use, or
handling of water by any recipient or user thereof.

3005

The District shall not be responsible for any trash, debris, or earth, other deleterious
matter that may flow or accumulate in the water. The District shall not be responsible
for any interference with, decrease in the operation or capacity of, or damage to
facilities, public or private, as a result of such trash, debris, or other materials within
the water.

3006 The District is not a guarantor of service and shall not be liable for any damage any
person may suffer as a result of insufficient water, a surfeit of water delivered, water
fluctuations, untimely delivery of water nor water not delivered.
Conduits (Main Canals, Sub-Laterals, & Pipelines)
3007 The operation of District Conduits shall be at the discretion of the Watertender. This
includes the determination of the safe operating level or capacity of all Conduits.
3008

Operation of the District Conduits is subject to change at anytime without prior notice.

Control Structures
3009

Center gates, valves, weirs, flashboards, and other control devices not listed here, are
to be operated by the Watertender. The Watertender may adjust any such facility at
anytime without prior notice to better provide for the safe operation of the delivery
system.
5

3010

Watertenders authorized to operate control structures within their defined service area
may, with prior permission of their District supervisors, authorize trained non-district
personnel permission to adjust settings when it is impractical for the Watertender to do
so. Permission is granted to the non-district personnel for the specific circumstance.
Permission to operate shall not establish any blanket or extended authority for later
events or conditions. A failure to be able to contact a water tender is not a basis for
assuming authority to operate the District or private facility.

3011 District personnel are authorized to take any measures necessary to secure control
structures including, but not limited to, the use of locks and chains. The failure to lock
a facility is not evidence of authority of Landowners or Irrigators to adjust or alter the
facility.
Pumps
General
3012

The District owns and operates a number of deep well pumps, deep drainage pumps
and reclamation pumps to supplement the water supply diverted from the Solano
Project. During the irrigation season these pumps will be operated at the discretion of
District staff and coordinated with the operation of the distribution system.

3013

The operation of District owned pumps depend on a variety of circumstances.
Watertenders under the direction of Operations Supervisors shall determine the most
efficient and appropriate times to operate the pumps. Landowners and Irrigators may
not rely on or specify delivery of water from those facilities.

Reclamation
3014

Reclamation pumps shall be used as a method of water conservation and water use
efficiency.

Deep Wells
3015

Deep wells may be used as a permanent or supplemental source of irrigation water for
Water Users. Operation of deep wells to deliver irrigation water shall not constitute or
set precedence for future deliveries. Landowners and Irrigators must administer their
crops assuming the irrigation season limits will be strictly enforced and that water
from wells, reclamation pumps or similar facilities will not be available. The District
shall have no liability for damages should those facilities not be made available for
delivery of water to lands either during or outside the period of the irrigation season.

Booster
3016 The Watertenders shall determine the most efficient and appropriate use of booster
pumps in order to deliver scheduled irrigations to maximize the benefit of booster
pump operation.
3017

Booster pumps shall only be used when it is impractical to deliver gravity water and
are not to be used or relied upon to provide pressurized water deliveries to crops or
lands.
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Turnouts
3018

The operation of turnouts from District Facilities shall be at the discretion of the
responsible Watertender.

3019

All turnouts from District Facilities shall be gated or shall have another positive shutoff system easily accessible to the Watertender within the District rights-of-way.

3020

The Water & Power Operations Manager has the authority to lock or secure any and
all turnouts from District facilities at any time for violations of the rules and
regulations. The installation and locking of the gate or control facility shall be
accompanied by written notice. Verbal communication proceeded by written
notification will be provided to the owner of the locked or secured turnout by the
Water & Power Operations Manager. The notification shall provide the background
and justification of locking or securing the affected turnout. The notification shall also
outline procedures or conditions that the owner shall complete in order for the District
to remove the lock or security device.

3021 Watertenders have the authority to authorize for the operation of turnouts by private
individuals in the event that the Watertender is unavailable to operate said turnout at a
critical or scheduled time. Upon granting permission, the Watertender shall
investigate to confirm that the turnout was operated appropriately and as directed, as
soon as time permits. Permission to operate turnouts from District Facilities shall be
considered a distinct and solitary event and shall not establish any precedence for
future events or blanket authorization or authority in similar conditions.
3022 Any turnouts constructed in District Conduits in accordance with District requirements
at the Landowners' expense are thereafter the property of the District at the option of
the District. The assumption of ownership shall be in writing. If the District does not
accept title to the turnout, the Landowner is liable for all cost of maintenance and
reconstruction whether or not the turnout facility is accepted as owned by the District,
the Landowner may be required to provide at its cost for new or reconstructed turnout
facilities with different capabilities from time to time to meet new standards of
measurement or efficiency or to accommodate changes in the District delivery system
or operations.
Private Facilities
3023

All privately owned lift or sprinkler pumps that will pump water from works of the
District or from natural or artificial drains conveying water subject to recapture by the
District shall be placed under District supervision and control as to time of use and
extent of use. All such pumps shall be operated solely at the owner's risk and the
District shall not be liable for any damage or failure of such installation.

3024

All bridges and culvert crossings on District owned laterals and drains shall be the
responsibility of the Landowner unless the District has a recorded contractual
obligation therefor. The District may contribute to the maintenance cost of crossings
essential for use by the District in its maintenance and operation work. The fact that
District may have aided or contributed to installation, repair or reconstruction of a
bridge, culvert or other crossing shall not constitute evidence of an obligation to do so
in the future. The District Board of Directors has the exclusive authority to enter into

7

agreements relating to the obligation to repair, reconstruct or replace facilities of this
nature and such action must be placed on the minutes of the District meeting,
memorialized by written agreement and must be recorded to be binding upon the
District in regard to successor owners of the lands affected.
3025

The District will not contribute to the cost of improving privately owned facilities or to
improving works of the District for the benefit of individual landowners unless the
Board concludes the improvements are essential for District operations. Work shall
not begin on cooperative improvements until a written agreement for doing such work
is approved by the Board and the landowners' share of the cost is paid to the District.

3026

All Private facilities shall be constructed and maintained by the owner in accordance
with acceptable industry standards as approved by the District in advance.

3027

All Private facilities shall be free from weeds and other obstructions, and properly
maintained to permit sufficient capacity to convey the reasonable flow of water
requested by any Water User in a manner that minimizes the potential of ditch bank or
levee breaks, overflow, undue seepage, or any other unreasonable use of irrigation
water.

3028

The operation of Private facilities is the sole responsibility of the owners and shall be
conducted in such a manner as to prevent the unnecessary waste of water and prevent
damage to third parties or injuries to persons or property.

3029

In the event that an owner of a Private facility in disrepair has been notified of the
inadequacy of the facility by the District and has failed to correct the condition and
improve the condition of said facility, the District, in its discretion, may complete the
necessary repairs in order to protect the various interests of the District. In such an
event, the District shall bill the owner of the Private facility for any and all costs
associated with making the necessary repairs and corrections as may be appropriate.
The charges of the District shall include reasonable costs of overhead and general
administration costs of the District and interest at the delinquent interest rate charged
upon water charges. The District shall, if the charges are not promptly paid to the
District, terminate water service and provide for addition of the delinquent charges to
the Assessments payable to the District.

3030 The operation and maintenance of Private facilities by the District shall not establish
any ownership or set any precedent for any future operation or maintenance of said
facility.
3031

The Watertender shall deliver the scheduled amount of irrigation water to the Private
facility. It shall be incumbent on the Water Users from Private conduits to control the
actions of individuals taking water from Private conduits. Any disputes of water
allocation downstream of the District delivery point shall be resolved among the
owners of the Private facility. The District does not guarantee or ensure the
apportionment of deliveries among irrigators taking delivery from Private facilities.

3032

The District shall not be responsible for any damages to Private facilities caused by
water hammer. Water hammer is a result of poor system design, for which, the
District shall not be liable.
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3033

The District may refuse to deliver water to any person not complying with an
obligation to maintain or help maintain any Private conduit and may deliver water to
other Water Users from a conduit who have met the maintenance obligations.
However, the District shall maintain the right to discontinue the delivery of any water
to all Water Users through a Private conduit until such time as the conduit is put into a
proper condition as determined by the Water & Power Operations Manager.

Private Use of District Facilities
General
3034 Absent the District’s express written approval issued by the General Manager or
Board of Directors, private use of District Facilities is strictly prohibited.
3035

Any and all use of District Facilities by any person or agency, public or private, shall
be solely permitted by written permission of the District and shall be in compliance
with any and all applicable federal, state, and local laws, statutes, regulations, and
other terms and conditions properly established.

3036 At no time shall District Facilities be used for recreation purposes, including but not
limited to, swimming, diving, boating, hunting, or fishing.
3037

Except as otherwise specifically permitted by written agreement with the District,
water contained within District Facilities, either flowing or non-flowing, shall at no
time be used for purposes of stock water. It is the sole responsibility of livestock
owners to provide a source of water for livestock outside District rights-of-way and
facilities.

3038 Livestock is not permitted on District canal banks. The owners of the livestock and
the land on which they are pastured are liable for any damage caused to District
Facilities by livestock and shall promptly make repairs in a good and workmanlike
manner. If after proper notification has been given repairs are not promptly so made,
the District may make them and bill the owner of the livestock or land involved for the
cost thereof.
Drainage
3039

No surplus irrigation water, storm water, wastewater, tile drainage, nor any other water
or substance shall be drained, dumped, pumped, siphoned, or otherwise discharged
directly or indirectly into any District Facility without the prior written permission of
the District. In granting written permission to discharge, the District may impose
reasonable conditions, including, without limitation, the right of the District to approve
and monitor the discharger’s measurement facilities. Permission to discharge shall be
revocable by the District at any time and for any reason as determined appropriate by
the Water & Power Operations Manager.

3040

Water and other substances, permitted through written agreement that are discharged
into District Facilities shall meet all applicable federal, state, and local water quality
standards and provisions.
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3041

Written District approval to discharge into District Facilities shall only be granted to
those parties who have coverage from the Regional Water Quality Control Board
under a waiver or waste discharge permit. Having coverage from the Regional Water
Quality Control Board does not guarantee approval or establish a right to discharge
into District Facilities.

3042 The rate and quantity of discharge into any District Facility may be subject to
limitations based on the capacity of the facility and the quality of water or other
substance being discharged. The Water & Power Operations Manager shall be so
empowered to set forth such limitations in writing.
3043 All discharge facilities shall be constructed and maintained at the sole expense of the
discharger, and must be in accordance with District standards.
3044

All approved discharges to District Facilities shall be limited to one 8 inch diameter
outlet per 40 acres of irrigated land, unless otherwise dictated by topography as
determined by the Water and Power Operations Manager. The outlet shall be gated
such that any authorized District employee may close and/or lock the outlet in the
event that such control is warranted to protect water quality or for the benefit of the
District.

3045

Where excessive runoff from lands receiving District water is entering District
Facilities, the District may reduce the quantity of water delivered in an effort to reduce
the drainage flows or require the Landowner to install special drainage facilities to
regulate the flow into the District Facilities. The District may also require a
Landowner to cease all such runoff into District Facilities whenever necessary for the
District’s or the public’s interest, including, but not limited to, ensuring water quality
standards, preventing injury or damage, or performing repairs or maintenance or to
further reasonable conservation of water.

3046 All existing discharges to District Facilities, not currently covered by a written
agreement, shall be subject to the District’s current terms and conditions.
Transportation
3047

No person or agency, public or private, shall transport any water or other substance
through District Facilities without the prior written agreement of the District. In
granting permission to transport water or other substances, the District may impose
reasonable conditions, including, without limitation, the right of the District to set flow
and water quality limits and to require monitoring at dischargers expense. Permission
to transport shall be revocable at any time and as determined by the Water and Power
Operations Manager.

3048

Water and other substances, permitted through written agreement to be transported via
District Facilities, shall meet all applicable federal, state, and local water quality
standards and provisions.

3049

All transport facilities and measurement facilities shall be constructed at the sole
expense of the transporter, and must be in strict accordance with the construction and
design standards of the District.
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3050

All existing transportations through District Facilities not currently covered by a
written agreement shall be subject to the District’s current terms and conditions.

Pumps
3051

No person or agency, public or private, shall be allowed to operate or control any
District owned pumps without the written approval of the Water & Power Operations
Manager. Written authorization to operate District owned pumps shall be considered a
distinct and solitary event and shall not establish any right or precedence for future
events or requests.

3052

A written request shall be submitted to the Water & Power Operations Manager at a
minimum of ten (10) days in advance of the proposed pumping event. The use of
District owned pumps is subject to termination at any time for any reason as
determined by the Water & Power Operations Manager.

3053

The Water & Power Operations Manager is to make reasonable effort to confirm that
the person granted permission to operate the pump is properly trained and
knowledgeable about the safe and responsible operation of pumps and pump drivers.

3054 During periods the District is not using a District pump, requests may be made with
the Watertender in charge or with the Water & Power Operations Manager for private
rental of the pump in accordance with the following:
(a) Pump rentals will be granted in the order in which requests with accompanying
payment are received.
(b) Rental time will be determined and assigned by the Watertender or Water &
Power Operations Manager.
(c) No extensions of rental time assigned will be granted unless there is no one
waiting for the use of the pump.
(d) No renter will be allowed to rent the same pump for a second period until all
those on the waiting list have had the opportunity to use the pump.
3055 Once a pump is started, no refunds will be made for the hours not used except under
the following conditions:
(a) Should the hours rented be interrupted by rainfall and the landowner has
requested that the pump be turned off, a refund of the unused hours may be made
upon request.
(b) Should regular scheduled gravity water or District pumped water become
available, thereby causing an early termination of the rental period, a refund of
the unused portion may be made upon request.
All requests for refunds must be made in writing within fifteen (15) days of the
termination of delivery.
3056

The District shall limit water supplied by pump rental to not more than 2.4 inches per
acre per irrigation if that pump is in demand by other Water Users.

3057

The District reserves the right to not rent a pump or to cancel a rental and refund the
deposit made if the pump use will interfere with District maintenance or other District
operations.
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3058

A District employee will have complete charge of turning pumps on and off and
servicing them.

3059

The Watertender has complete charge of setting up and operating the gates, weirs and
other facilities in the District conduit that will be used. The pump renter shall be
responsible for monitoring and reporting any interruption in delivery.

3060

If the pump is off due to power failure, breakdowns, or other causes, the down time
will be added at the end of the rental period.

3061 The charges for all pumps will be determined from the power meter.
3062

The District will endeavor to anticipate the probable demand for private use of a pump
and limit the periods of rental to endeavor to provide all probable renters with a period
of use.

3063

The rental period begins with the “time on” and ends with “time off” at the pump. No
allowances will be made for time required to fill conduits; however, the time required
to fill the conduit may be prorated among those using the water.

3064

The District shall establish the rental rate for each pump. Such rate is subject to
change without notification.

3065

Payment of all pump rental for the entire rental period must accompany the application
for rental. No application will be recognized until the payment is received, and the
time of application shall be the time of payment.

Rights-of-Way
3066

District canal roads, rights-of-way, easements, and lands owned by the District are
intended to be used for District operations and maintenance activities. No
unauthorized Vehicle shall be permitted on or within District canal roads, rights-ofway, easements, or lands owned by the District. District canal roads, rights-of-way,
easements, and lands owned by the District are for the exclusive use of authorized
District employees and agents, and other authorized persons permitted in accordance
with these Rules and Regulations or Landowner’s retained real property rights which
are of record. Persons requiring a specific use of a canal road, right-of-way, easement,
or land owned by the District may apply to the District for written permission prior to
such use. Notwithstanding any permission granted by the District, use of District
canal roads, rights-of-way, easements, and lands owned by the District is at the sole
risk of the user. Use which is not authorized in writing by District which District is
aware of shall not give rise to prescriptive rights or claims of estoppels to terminate
that use.

3067

The following persons are authorized to operate a Vehicle upon a District canal road
or right-of-way provided the District approves in writing the manner of use or the
Landowner is exercising rights of record retained by the Landowner’s lands: (1)
Persons actively involved in farming a parcel of land adjacent to the specific District
canal road, right-of-way, easement, or land owned by the District; (2) Persons actively
involved in farming who use the specific District canal road, right-of-way, easement,
or land owned by the District for access to irrigation facilities serving their parcel of
land; (3) Persons whose property is directly adjacent to the District canal and to whom
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permission for ingress and egress to the property has been granted by the District and
the permission does not exceed District’s authority of record; and (4) Any sheriff,
police, fire, or public, safety personnel on official business.
3068 The District reserves the right to bill the owner of any livestock, for any and all costs
associated with the maintenance or repair of facilities damaged by their livestock.
Crossings/Culverts/Bridges
3069

Except as otherwise specifically permitted by the District in writing, no person shall
cross any District Facility, including without limitation any canal, pipeline, weir,
bridge, or other crossing, except those clearly marked for public use.

3070 No improvements such as buildings, bridges, gates, cross canal pipes, facilities, etc.,
shall be constructed or placed in or over any District Conduit until applications for an
Encroachment Agreement or Revocable License Agreement have been made to the
District and Board authorization is granted therefor. The applicant does not acquire
any rights in the District's right-of-way other than those set forth in the signed
agreements.
3071

All such permitted buildings, bridges, gates, cross canal pipes, or other cross canal
facilities shall be constructed, erected, installed, and maintained at the Landowner’s
expense and built in accordance with the construction and design standards of the
District where applicable.

Charges
3072

Any person or agency, public or private, shall pay any and all charges established by
the District for the non-District use of District Facilities and processing requests for
authority to use District facilities. Payment must accompany the request for approval
prior to use. Therefore any request submitted without accompanying payment will be
deemed incomplete and discarded.

3073

The District shall bill for any and all additional charges resulting from the non-District
use of District Facilities that are not covered by original payment. Charges shall be
paid in full by the responsible party within 30 days of the District invoice date.

3074 The District assumes that the user is properly prepared to use the specific District
facility authorized to be used for the duration of the requested time. The District shall
not refund or credit any user for downtime resulting from operational decisions made
by the user. In the event of a facility failure not resulting from inappropriate use or illtreatment of District equipment, a credit for use shall be established directly
proportional to the duration of the downtime.
3075 A written petition for a partial refund or credit may be submitted to the Board of
Directors within fifteen (15) days of the nonscheduled termination of use.
Liability
3076

Any person entering upon District property or District right-of-way does so at their
sole risk and assumes all risks associated therewith and by such action accepts the
responsibility for any resulting damage to District or Private property and to indemnify
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and defend District, its officers, directors and employees for expenses, damages or
claims arising from the entrance or use of District facilities, including reasonable
attorney fees and expert witness costs incurred in the defense.
3077

Dischargers are solely liable and responsible for meeting and complying with all local,
state, and federal regulations of water quality and subsurface pumping. Dischargers
agree to indemnify, defend, and hold harmless the District, its Board, officers,
employees, and agents against all liability, claims, damages, and costs (including
reasonable attorney fees) relating to the quality of water discharged by the discharger.

Access to Lands
3078

The Watertenders and other authorized agents of the District shall have access, to all
Private Conduits and lands being irrigated for the purpose of determining whether or
not the Conduits are in satisfactory condition to handle the water and whether the
water is being used efficiently and economically. The application for receipt of water
and the receipt of water service constitutes agreement of the Landowner and Irrigator
that the District personnel shall have reasonable access, provided verbal notice is given
in sufficient time that the Landowner and or Irrigator may be present to accompany the
District personnel, for the purposes of conducting inspections and documenting the
conditions of water delivery facilities and the use of District water.

3079 The District shall have reasonable access to any lands whether within or outside
District when responding to an emergency related to District facilities or operations
upon notification from law enforcement or other person of the emergency conditions.
3080

If the District holds a right-of-way or easement across Private land for the operation
and maintenance of a canal or other facility, the law provides that the District shall
have certain secondary rights, such as the right to enter upon the property on which the
right-of-way or easement is located; to make repairs; and do such things reasonably
necessary for the efficient and economical operation and maintenance of the system.
Landowners and Irrigators shall reasonably cooperate with District in the exercise of
this secondary easement.

Encroachments
3081

No trees, vines, shrubs, corrals, fences, buildings, bridges, or any other type of
encroachment shall be planted or placed in, on, over, or across any District Facility; or
the rights-of-way including secondary easements therefor except pursuant to specific
written authority of the Water and Power Operations Manager. Any such
encroachment of an unusual or extraordinary nature shall be approved by the Board.
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3082

Any encroachment, authorized or otherwise; in, on, over, under, along, or across any
District Facility or right-of-way that interferes with or unreasonably burdens the
operation or maintenance of said facility may be immediately revocable and subject to
removal by the District, at the sole expense of the encroacher or adjacent Landowner.
Authorization for an encroachment is immediately revocable if and when said
encroachment is determined to be interfering with or burdening District operations.

Construction of Irrigation Facilities
3083 No private stop gates, stand pipes, turn out pipes, or valves, lift or sprinkler pumps or
other privately owned facilities shall be connected to or placed in or on District
Conduits or in drains conveying District water unless and until all the following have
occurred:
(a) A written application setting forth the type and specification of the installation to
be made is filed with the Water and Power Operations Manager.
(b) The application and specifications are approved in writing by the Water and
Power Operations Manager prior to start of construction.
(c) If any of the work is to be performed by District personnel or under District
contract, the full estimated cost to the District shall be paid to the District by the
applicant in advance; however, the applicant shall be responsible for the actual
costs of construction irrespective of the amount of the estimate. Upon
completion, the applicant shall pay the difference between the estimated amount
and the actual costs if the estimate is exceeded. If the actual cost is less than the
estimate, the applicant will receive a rebate from the District for the overpayment.
(d) In order that all involved be protected, in instances and to the extent the Water
and Power Operations Manager deems appropriate, a written contract shall be
entered into specifying the conditions of performing the work and conditions
applicable to the use of the facilities.
(e) If the work can affect the flow of water in works of the District, the work must
only be performed during times approved in writing by the Water and Power
Operations Manager. Ordinarily, in the absence of an emergency, such work will
not be permitted during the period of April 1 to November 1.
3084

No irrigation system improvements, including without limitation diverting gates,
weirs, pump intakes, mechanical screens or structures of similar nature, shall be
installed, constructed or placed in, on, over, under, along, or across any District
Facility or right-of-way unless written permission, in the form of an encroachment
agreement and/or a revocable license agreement, has first been granted therefor by the
District. No permitted person or agency, public or private, shall acquire any rights in
the District’s Facilities or rights-of-way other than those set forth in the District’s
agreement. Permittees shall, at their sole expense, upon receipt of notice from the
District, promptly relocate or remove any improvement. In the event that the
Permittee fails to do so, the District reserves the right to perform such relocation or
removal at the Permittee’s sole expense.

3085

No improvements, including without limitation buildings, bridges, culverts, gates,
corrals, landscaping, recreational pools, cross-canal conduits, or structures of similar
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nature, shall be planted, installed, constructed, or placed in, on, over, under, along, or
across any District Facility or right-of-way unless written permission has first been
granted therefor by the District. No permitted person or agency, public or private,
shall acquire any rights in the District’s Facilities or rights-of-way other than those set
forth in the District’s agreement. Permittees shall, at their sole expense, promptly
upon receipt of notice from the District, relocate or remove any improvement. In the
event that the Permittee fails to do so, the District reserves the right to perform such
relocation or removal at the Permittee’s sole expense.
3086

Except where otherwise specified by agreement, all improvements, irrigation or
otherwise, shall be at the sole expense of the Permittee and constructed in accordance
with District construction and design standards. Permittee shall hold the District free
and harmless from any liability or costs related to or arising from such improvements.

Design of Irrigation Facilities
3087

The District water distribution system was established to maintain the capacity to
deliver water to parcels of an assumed size at an assumed delivery rate. The division
or change in the dimensions of parcels may require modification of District Facilities
and/or the construction of new privately owned facilities. The District will not permit
the service of more than one Landowner’s land through private facilities as the result
of division of parcels and the proposal of a division of land or reconfiguration of
parcels of land must be approved by the District in advance of the division or a
violation of these rules and regulations will occur and all parcels of land subject to the
change may be subject to termination of water service.

3088

All new Private or Improvement District Facilities are to be approved, in writing, by
the District Engineer prior to the start of construction. Plans and construction details
shall be submitted to the District along with payment of any charges and a written
request.

3089

The District Engineer shall have the authority to approve any new Private or
Improvement District Facilities. The design of said facilities shall be required to meet
the flow requirements of the land being served without negatively impacting or
burdening operations of the District or other Landowners. The District’s rights
hereunder to review and accept the plans shall not impose any duties or obligations on
the District, nor shall such review or approval relieve the Water User of the sole
responsibility for the facilities’ plans, schedules and installations, and construction and
placement of work.

3090

Water Users shall be required to install, operate, and maintain lift or booster pumps, at
their sole expense, for all irrigation improvements that cannot utilize District delivered
gravity water.

Improvements/Relocation of Irrigation Facilities
3091

If extensions of District Conduits, increases in capacity or additional outlets are
desired, they must be approved by the Board and the desired construction or
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modification must be done in accordance with District specifications at the sole
expense of the person desiring the work to be done. The estimated cost shall be
deposited with the District in advance of the start of the work.
3092

Any person desiring to build on or develop the area over a District Conduit or to move
or relocate a lateral or drain, must apply in writing to the District and receive written
approval of the Board prior to commencement of work. Once permission is granted,
all construction shall be performed in a good and workmanlike manner approved by
the Engineer in accordance with all legal requirements and at the sole cost of the
applicant.
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SECTION 4: DUTIES OF WATER USERS
Responsibilities
4001

All land to be irrigated shall be properly prepared to efficiently and economically
receive water.

4002

Water Users shall maintain Private facilities in a manner that is conducive to the
reasonable and beneficial use of supplied water. The Water User is responsible for
ensuring that all Private facilities are in an acceptable working condition, able to
receive water at the irrigation start time, and capable of continued use for the duration
of the irrigation event.

4003

Water Users shall be responsible for the control and distribution of water to their lands
at all times after the water is diverted from a District Facility. As determined by the
District, where control is not appropriately exercised by the Water User, the District
may require that an Irrigator be present at all times during irrigation events.

4004 Water Users shall be responsible to close all Privately owned gates and valves at the
conclusion of the irrigation event.
4005

Water Users are responsible for communication with the Watertender. The District
requires that the Watertender be notified of any planned or unplanned changes that
may occur during the irrigation event. At a minimum, the Irrigator is responsible for
notifying the Watertender four (4) hours prior to any change in, or termination of, the
irrigation event.

4006

The Watertender may require any Water User, at the end of an irrigation event, to
notify the Water User next in line for the receipt of water.

4007

For the purposes of determining operation schedules and water demand, the District
requires that Water Users submit a crop declaration report to the District prior to first
irrigation event of the irrigation season. The crop declaration report shall include
without limitation the assessor’s parcel number, type of crop, number of acres of each
crop type, an estimate of the annual crop water requirement and the amount of private
groundwater anticipated to be used.

4008

All Water Users are responsible for providing the District with the most current and
accurate contact information. At a minimum the District requires that Water Users
provide a mailing address, Landowner telephone number, and Irrigator telephone
number. The crop declaration report shall also include the names and contact
information for any authorized agent of the property. An authorized agent as
determined on the crop declaration report will be used by the District in determining
who can place water orders for the property during the specified irrigation season.

Use of Water
4009

All District supplied water must be applied efficiently and used reasonably and
beneficially.
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4010

When delivery of water is made, the water shall be used day and night at the
authorized rate of delivery until the irrigation event is completed.

4011

All District supplied water shall be used for irrigation purposes, except where a written
agreement has been entered into between the Water User and the District.

4012 Any Water User who wastes water on roads, vacant land, or land previously irrigated,
either willfully, carelessly, or on account of defective or inadequate conduits or
facilities, or inadequately prepared land, or who floods a portion of the land to an
unreasonable depth or amount in order to irrigate other portions, or floods across one
parcel to irrigate another parcel, may be refused District water until such conditions
are remedied.
4013

Water shall not be used on lands outside of District boundaries except where agreed
upon through an annual Out of District Service Agreement. Water Users shall not use
water on lands outside the District that was originally applied on lands within the
District, whether by routing through a conduit, first flowing it across land within the
District, recapturing it from drains, or otherwise. The District has the authority to
terminate any current or future water use if it is determined that the aforementioned
event has occurred. The District may also require that facilities be constructed to
ensure that future deliveries are maintained on the property to which it was originally
diverted and authorized from service.

4014

All charges for water service will be levied as set forth in the rate schedules as
established by the Board of Directors. Current rate schedules are available for
inspection at the District office.

4015

All charges for water service shall be billed on a monthly basis for water used the
previous month.

4016

Any Water User whose application is accepted by the District and who is furnished
with water service as provided in these regulations becomes liable for payment under
the appropriate rate schedule for all water service furnished by the District.

4017

Any Landowner may designate a third party as an authorized agent for purposes of
water ordering and bill payment. Nevertheless, all charges shall be made for
individual parcels and are the responsibility of the owners of record for each parcel.

4018

Direct billing to the Agent/Tenant can be made upon receipt of written authorization
from the Landowner that the Agent/Tenant has been designated as the agent of the
Landowner. If the owner desires a duplicate of the water statement which is sent to
the agent/tenant, a handling charge, per the District’s current fee schedule, will be
applied. The Landowner remains liable for all water charges, interest and penalties
despite the designation and District shall have no duty to attempt to collect the charges
from the Agent or Tenant prior to collecting the amounts from the Landowner.

Charges

4019 In the event of non-payment of charges in full by the District’s prescribed payment
date, the District shall apply penalties and interest in accordance with the current
penalty and fee schedule.
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4020

The District reserves the right to enforce payment of delinquent water charges and
penalties through any and all of the following methods: (a) cause a lien therefor to be
placed and enforced pursuant to California Water Code §25806 on the subject real
property of the delinquent account; (b) through contracts with County Tax Collectors,
placement of delinquent charges and added to the District assessment on county tax
rolls for collection; (c) refuse or discontinue water service (d) require full payment in
advance of future service; and (e) bring action to collect.

4021

If the District incurs any collection costs, including staff time or other direct costs,
including attorney fees, those charges shall be added to the billing and payable by the
Landowner and Tenant. If the District is required to file claims in Bankruptcy Court
or otherwise appear in any legal proceeding in regard to delinquent amounts owed to
the District, the costs of District staff, District attorneys and any expert witness fees
shall become a charge payable by the Landowner and if there is a Tenant as the Water
User the Tenant which caused those charges and costs to be incurred, the Landowner
and Tenant shall be jointly and severally liable for the costs and charges.

4022 In the event of discontinued water service for non-payment, the General Manager, or
his/her authorized representative, may approve deliveries of water in cases where the
Landowner of record is requesting the service for the subject property provided that
the Landowner makes arrangements for paying the delinquency. The General
Manager or his/her authorized representative shall not approve additional water service
to the Tenant’s third party agents or a successor Agent or Tenant on the property that
is delinquent without payment or arrangements for payment of the delinquency agreed
to by the Landowner and acceptable to the General Manager, as the outstanding
balance may eventually be placed as a lien on the subject property or added to the
District assessment.
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SECTION 5: DISTRIBUTION OF WATER
Allocations & Entitlements
5001

Irrigation water is typically available starting in March and ending during the middle
of October. The start and end of the irrigation season shall be approved by the Board.

5002

The Water & Power Operations Manager shall determine and has the authority to
apportion water to the District distribution system. The Watertenders shall be held
responsible for the equitable, efficient, and economical distribution of the water that is
allotted by the Water & Power Operations Manager to the individual distribution
service areas.

5003

The District has numerous sources of water, including but not limited to surface water,
reclaimed drain water, groundwater, and recycled wastewater. The District reserves
the right to utilize any and all sources of water under its control and any combination
thereof to satisfy the water requirements of the District’s Water Users.

5004

Water shall be distributed equitably and fairly to Water Users within the District who
have paid all charges and penalties therefrom.

5005

No Water Users shall receive or be entitled to a greater amount of water than can be
reasonably and beneficially used without waste.

5006

The District does not guarantee that delivered water will be of any specified condition
or quality.

5007

The District may, if operational conditions warrant, vary the irrigation time and flow
rate so long as the Water User is afforded a reasonable opportunity to utilize a fair
allotment of irrigation water.

Scheduling & Notification
General
5008

Distribution of irrigation water shall generally be by scheduled deliveries as requested
by the Water Users, but where appropriate, the Water & Power Operations Manager
has the authority to implement variations to the delivery schedule and/or method.

Scheduled Deliveries
5009

Water Users may request water delivery by placing a water order with the Watertender
or the Operations Supervisor.

5010

All water orders shall be received by the District no later than 2:00 p.m. the day prior
to the delivery date desired by the Water User.
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5011 Water deliveries shall be made on the basis of continuous and steady use of water
during all days and nights, including holidays and Sundays. It shall be incumbent upon
the Water User to fully utilize water during the allotted time and to relinquish the
water at the end of the scheduled time period unless otherwise approved by the
Watertender. In order to prevent the waste of water, canal overtopping and canal
breaks, it is mandatory that every Water User notify the Watertender if the irrigation
event must be discontinued prior to the scheduled time.
5012

The Watertender shall provide as much advance notice as possible to Irrigators in the
event that the requested delivery time will not be met. The Watertender will provide
the Water User with an estimation of the approximate time that water will be
delivered.

5013

Because there is a potential for breaks and/or unforeseen interruptions to occur, the
Water User must be available and maintain its system for distribution in order to take
the delivered water at the time it is available by the Watertender.

5014

In the event that an Irrigator or Water User cannot be contacted, located, or otherwise
notified of the availability of water, the Watertender may declare that the Water User
has passed and will not receive water until other water orders are satisfied.

5015

In the event that water is ordered and the Water User is not ready for receipt of said
water at the time it was ordered, the Water User may be required to pay for the water
until he/she is ready to take delivery. If another Water User can be located, the
Watertender may transfer the water and in that event the Water User originally
ordering the water must wait until another head is available as determined by the
Watertender.

5016

Any person who takes water out of turn without the permission of the Watertender
forfeits the right to water and may be liable to criminal prosecution under the
California Penal Code.

Rotational Deliveries
5017 Certain service areas in the District, as determined by the Water & Power Operations
Manager, may be required to take delivery of irrigation water on a rotational basis.
5018 Rotational deliveries will be determined at the beginning of the irrigation season by
the District and impacted Water Users will be notified in writing.
5019 In the event that rotational deliveries are established for a Water User, the Water User
shall not be responsible for placement of an order for water delivery. The Watertender
will make the water available on the pre-determined schedule for use.
Specialty Crop Deliveries
5020

Any Water User who desires irrigation water on a tailored delivery schedule in order
to grow a specialty crop is required to submit a detailed application to the District for
consideration in advance of planting the crop.

5021

Surface irrigation water shall not be made available during the months of November
through March unless otherwise approved by the Board. Water Users desiring to grow
winter crops and utilize District facilities shall submit a request for off-season

22

irrigation services. The District reserves the right to approve or deny any request for
Private use of any District facility for any reason at any time.
5022

The District will strive to supply water of sufficient quality to those crops which are
sensitive to certain constituents or parameters. However, the District does not and
cannot guarantee the quality of water that is delivered to any agricultural Water User
and therefore shall not be liable for any damages that may result from the application
of the supplied irrigation water.

5023 The planting and cultivation of rice within the District is prohibited under the water
supply agreements from the Bureau of Reclamation.
Measurement
5024 All measurements of water delivered by the District to a Water User shall be made at
the diverting gate or valve in the District’s canal, or at other appropriate locations as
determined by the Watertender.
5025 The Watertender is required to measure and maintain documentation of flow rates,
delivered volume, and other pertinent irrigation event statistics as determined by the
Water & Power Operations Manager.
5026 All water measurements performed and documented by the District shall be considered
correct in the absence of evidence to the contrary.
5027 The District shall maintain, calibrate, and otherwise properly care for all measurement
facilities, equipment, and devices.
5028 The District, as provided by California Water Code §22083, has the authority to install
or require the installation of irrigation flow measurement devices, equipment, or
structures at all District turnouts.
5029 Measurement equipment is the property of the District and shall not be tampered with,
removed, or otherwise inhibited by any person unauthorized to do so. Any
unauthorized person that performs such acts is subject to criminal prosecution under
Penal Code § 498c.
Interruption or Refusal of Service
5030

The Watertender will make every effort to maintain an adequate flow of water in each
lateral system to meet anticipated demands. However, changes in water use due to
temperature variation, improper coordination by upstream users during water changes,
local runoff from precipitation, spill water from other lateral systems, canal breaks,
and other emergencies may cause unavoidable fluctuations and interruptions in flow. It
is the duty of a Water User to promptly notify the Watertender if water is not available
at the time the rotation is scheduled to begin or if the flow is interfered with during the
irrigation event. All Water Users will cooperate with the Water & Power Operations
Manager and/or the Watertender in determining the cause of the interruption or
fluctuation and will, to the extent practical, assist in correcting the problem.
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5031

No additional time shall be granted to Water Users who fail to use the water
continuously when available during the allotted time. If a Water User fails, neglects,
or refuses to use the water during the period assigned, it shall not be a valid basis for
claiming the right to use water at any other subsequent time. However, if such failure
to use water is due to circumstances beyond the control of the Water User, particularly
if caused by the unavailability of water, the District shall endeavor to make up the lost
time insofar as it can be done without unreasonably interfering with the scheduled
delivery of water to other Water Users. Any such Water User which is unable to
divert the full allotment of water shall promptly notify the Water & Power Operations
Manager of the desire to divert the remainder of the entitlement but shall not proceed
without prior authorization from the Watertender.

Out of District Service Agreements
5032

All water delivered to lands outside of the District boundary shall be subject to,
without limitation, any and all of the rules and regulations established by the District
and provided within this document.

5033

Persons interested in or currently receiving water for application onto lands outside of
the current District boundaries are required annually to submit an application for water
service. Applications for out of District water shall be submitted to the District on or
before the first Monday of February. The application shall be accompanied by any
and all fees, charges, or deposits as required by the District.

5034

Applications will be reviewed by the General Manager, Water & Power Operations
Manager, Director of Engineering, and Director of Finance. Upon completion of the
review process a recommendation will be made by District Staff and presented to the
Board. The Board shall approve or deny the application, and reserves the right to do
so for any reason.

5035

Out of District irrigation service is established on an annual basis and is not
guaranteed for the duration of any irrigation season. Out of District water is
considered surplus water and is made available, without obligation to continue the
service, to Board approved recipients. Water supplied to out of District Landowners is
a non-guaranteed availability and may be suspended at any time by the District.
Approval to receive out of District water shall not establish any right or precedence for
future events, or consideration for service.

5036

The District shall not be liable for any damages that occur from the negligent use or
misuse of water supplied to out of District Water Users.

5037

The District shall not be liable for any damages, economic hardships, or otherwise
unfavorable consequences resulting from the suspension of an out of District service
agreement. Persons entering into agreements for out of District irrigation service
assume and shall be knowledgeable of all risks associated with not receiving
anticipated flows and/or volumes of irrigation water. The District does not and cannot
guarantee any degree or level of service to any out of District Water Users.
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Unauthorized Use of Water
5038

Any person who uses District water without the District’s permission may become
subject to criminal prosecution and/or civil liability under Penal Code § 498 and § 592.

5039

Use of District water without the District’s permission may result in a forfeiture of the
Landowner’s and/or Water User’s right to receive water on the next scheduled rotation
or planned irrigation event.
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SECTION 6: LIABILITY
District Liability
6001

The District will not be liable for any damages resulting directly or indirectly from any
Private Conduit or the water flowing therein or by reason of lack of capacity in any
Private or District Conduit or for negligent, wasteful, careless, or other use of handling
of water by Irrigators, Landowners, or consumers of water.

6002

Nothing in these rules shall be construed as an assumption of liability on the part of
the District, its Directors, officers, or employees for any damage occasioned by the use
of water by any Irrigator or for failure to enforce any of the provisions of these rules.

6003

Most of the water furnished by the District flows through many miles of open ditches,
and is subject to changes in water quality, shortages, fluctuation in flow, and
interruption in services. District employees are forbidden to make any agreements
binding the District to serve an uninterrupted, constant supply of water. All water
furnished by the District will be on the basis of irrigation deliveries and every
consumer putting the water to other uses does so at their own risk and by doing so
assumes all liability for, and agrees to hold the District and its officers and employees
free and harmless from and defends those parties from liabilities and damages that
may occur as a result of defective water quality, shortages, fluctuation in flow and
interruptions in service.

6004 The District sells water as a commodity only and not as a guaranteed service and will
not be liable for defective quality of water, shortage of water, either temporary or
permanent, or for failure to deliver water or delay in doing so.
6005

Pumping by consumers of District water is done at the consumer's risk and the District
assumes no liability for damages to pumping equipment or other damages as a result
of turbulent water or shortage or excess of water or other causes.

6006

The District assumes no liability for damages to persons or property occasioned
through defective works.

6007

District Conduits are to be used solely for the purpose of conveying water for use on
land and for conveying drainage water away from the land. Their use for recreation
purposes, including swimming or other similar uses or for uses requiring continuous
delivery is prohibited.

6008 Landowners and Water Users are prohibited from using District Conduits and their
lands for swimming or play. The water in many District Conduits is cold, swift and
deep, and the Conduits cover so many miles that District supervision of their use of
recreation is impossible.
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Water User Liability
6009 Each Irrigator shall be responsible to the District and to third parties for all damages
caused by his or her neglect or malicious or careless acts. It is the duty of each
Irrigator to regulate and control the water delivered to his or her land so as to avoid
damage to the District or third persons.
6010 Any persons who cause damages or injury to works of the District as a result of doing
or permitting any of the following to be done shall pay to the District all costs incurred
by the District in repairing the damage or removing the obstructions:
a. Permitting livestock, poultry, or waterfowl to go on or in District Conduits;
b. Burning or otherwise injuring or destroying works of the District;
c. Dumping or flowing into the District Conduits rubbish, soil, filth, or other
substances that would pollute or impede the flow of water therein;
d. Erecting signs, fences, or other structures on or across or otherwise obstructing
District rights-of-way without written permission of the District;
e. Shutting off or reducing the flow of water from a District Conduit into a Private
Conduit or field without giving reasonable prior notice of such proposed action to
the Manager or Watertender in charge;
6011

Under the Penal Code § 588, § 592, and § 607, it is unlawful to do any of the
following without authority of the District:
a. Take water from a District Conduit with intent to defraud.
b. Disturb any facility for the control or measurement of water.
c. Cause to be emptied or placed into any District Conduit any rubbish, filth, or
obstruction to the free flow of water.
d. Willfully and maliciously cut, break, injure, or destroy any bridge, dam, or District
Conduit.

6012

The Water User is responsible and liable for any damage caused by the Irrigator's
negligence or careless use of water, or the result or failure of the Irrigator to properly
operate or maintain any ditch, pipeline, or other facility for which the Water User is
wholly or partially responsible.

6013 The District’s responsibility for water and its associated characteristics, including
quality, shall cease when the water is diverted into any Private or Improvement
District Facility or property. The District shall not be liable for any damages that
occur once the water is diverted from District Facilities.
Claims for Damages
6014

Landowners must submit a damage claim in writing to the District within ten (10)
business days of the date that the damage occurred in order to permit prompt
investigation.

6015

The Water & Power Operations Manager shall within five business days of receipt of
the claim, investigate the incident, document the events, and provide to the General
Manager recommendation of action.
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6016

Claims shall be processed by the Water & Power Operations Manager and forwarded
to the General Manager. The General Manager shall prepare a response to the claim
and notify the Board.

6017

Claims from Water Users or third parties for damages resulting from the misuse or
negligent use of water by the Water User shall immediately be rejected.
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This attachment will be updated when the next AWMP update is due in 2020.
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INTRODUCTION
The Solano Irrigation District (SID or District) recognizes the need for farm delivery
measurement and uniform standards and procedures for measuring and recording farm water
deliveries in order to: (1) provide cost-effective service to customers, and (2) generate improved
operational records for planning and analysis. Regulations requiring a specified level of delivery
measurement accuracy were incorporated into California Code of Regulations Title 23 Division
2 Chapter 5.1 Article 2 Section 597 (23 CCR §597) in July 2012.
The District’s current United States Bureau of Reclamation (USBR) Water Management Plan
(WMP), approved in February 2010, states that all District turnouts satisfy the measurement
standards set forth by the USBR. To maintain this high standard of delivery measurement
accuracy, arguably the two most significant District actions are:
1. Watertenders attend flow measurement trainings at ITRC and
2. Routine replacement of turnout metering devices with more accurate and technologically
advanced meters.
The District allocates between $35,000 and $50,000 per year for agricultural meter replacement.
Some of the funds are used for the annual rebuilding of totalizing open-flow propeller meters and
replacing troublesome cable driven propeller meters with direct or magnetic drive propeller
meters. In addition, as pipelines are replaced, each turnout is replaced with a properly sized and
configured meter for that parcel per the SID standard construction details described in more
detail in the Totalizing Meters and Metergates sections of this attachment.
SID measures water deliveries at each turnout with either a totalizing meter or a metergate.
Given this water delivery measurement infrastructure, SID has elected to certify delivery
measurement accuracy through the laboratory certification option, as specified within the
California Code of Regulations, for the totalizing meters and the field inspection option for the
metergates as afforded in the code. SID has defined flow measurement installation standards,
has comprehensive as built drawings for all turnouts and is planning to collect the necessary data
to perform an operations analysis. The operations analysis will be completed before the 2020
Plan update and used to certify that all metergates are operating within the conditions specified
to be accurate within +/-5 percent as described for metergates by tests performed by the
Irrigation Training and Research Center (ITRC) (2015). If the operations analysis identifies
turnouts that do not conform to the specified conditions, SID will take the appropriate corrective
actions on those turnouts by prioritizing capital improvements to the specific turnouts within
funding made available annually.
This attachment describes the compliance requirements of 23 CCR §597, provides an overview
of SID delivery facilities as background to delivery measurement, describes best professional
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practices followed by SID, and describes the certification of SID’s delivery measurement
program.

COMPLIANCE REQUIREMENTS (23 CCR §597.1)
Briefly summarized, 23 CCR §597 requires that on or before July 31, 2012 agricultural water
suppliers providing water to 25,000 irrigated acres or more measure the volume of water
delivered to customers. Existing measurement devices must be certified to be accurate to within
±12 percent by volume (23 CCR §597.3(a)(1)). New or replacement measurement devices must
be certified to be accurate to within ±5 percent by volume in the laboratory if using a laboratory
certification, or ±10 percent by volume in the field if using a non-laboratory certification (23
CCR §597.3(a)(2)). The regulation includes specific requirements for certifying and
documenting accuracy for existing and new devices (23 CCR §597.4). Additionally, suppliers
subject to the regulation are required to report certain information in their Agricultural Water
Management Plan (AWMP) (23 CCR §597.4(e)). SID serves more than 25,000 irrigated acres
and is therefore subject to these regulations.

SID DELIVERY FACILITIES OVERVIEW
IRRIGATION DELIVERIES
Turnouts 7 are the delivery points through which water is delivered from SID canals and laterals
to customers. SID customers are the individual landowners (or land tenants) to whom SID
delivers water. SID measures water deliveries at the turnout, where responsibility for water
control and management is passed from SID to its customers.
WATER ORDERS
The majority of the SID agricultural deliveries are scheduled. The Watertender takes an order
from the water user, usually either in person or by phone, and schedules the delivery for the next
day. Orders and turn off requests must be placed on the preceding day by 2:00 pm and 2:30 pm,
respectively. Additionally, the water user is required to notify the Watertender four hours prior to
any change to, or termination of, an irrigation event. In some cases, the Watertender may require
the current water user to notify the next water user about when to expect the water. When
pipelines and canals are at capacity, customers are placed on a stand-by list and will receive
water as it becomes available. The District also delivers water to rural ranch parcels. Typically,
these deliveries are for irrigating landscaping or gardens for self-consumption on parcels
between 1 and 10 acres and are served on a rotational irrigation schedule. At the beginning of
every irrigation season, the Operations Department sends cards to these customers to determine
“Turnout” is the term that is used in SID for the “delivery point” defined in 23 CCR§597 as “…the location at
which the agricultural water supplier transfers control of delivered water to a customer or group of customers….”
(23 CCR §597.2(a)(6))

1
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their irrigation plans for the year. Based on the response, the District will assign each parcel one
or two irrigation day(s) of the week that they will irrigate for the entire season. On a case-by-case
basis, these parcels can call into the District office and schedule additional irrigation times.
WATER DELIVERIES
The Watertender opens and sets the turnout gate to deliver the flow rate ordered by the water
user and turns off the delivery when requested by the water user. At turnouts with totalizing flow
meters, the Watertender turns off the delivery, reads the total in acre-feet from the flow meter
and enters it in TrueCanal. At turnouts without totalizing flow meters (i.e. metergates), the
Watertender measures the gate opening, upstream water level, and downstream water level) and
enters these values and the beginning date and time into TrueCanal. The Watertender checks the
status and flow rate of each running delivery at least once a day. For turnouts without totalizing
meters a “keep on” record with the new flow rate and date and time is entered into TrueCanal.
When the Watertender turns off the delivery and enters the ending date and time, TrueCanal
calculates the duration between each flow rate observation and multiplies the duration by the
respective flow rate to compute a delivery volume.

BEST PROFESSIONAL PRACTICES (23 CCR §597.4(E)(2 AND 3))
SID sends all Watertenders to the Irrigation District School of Irrigation sponsored by the US
Bureau of Reclamation – Mid Pacific Region. Course work includes Flow Measurement –
General & Pipelines, Flow Measurement – Canals, Canal Operation and SCADA. The rest of
this section briefly describes the systemwide best professional practices followed by SID with
sections covering the collection of water measurement data, the frequency of measurements, the
method for determining irrigated acres, quality control and quality assurance procedures and
conversion of flow rate to volume.
COLLECTION OF WATER MEASUREMENT DATA
Recognizing that water measurement at strategic locations throughout the delivery system is a
prerequisite to accurate water delivery, this section provides a brief description of SID’s
systemwide and turnout specific water measurement data collection. SID collects water
measurement data from 60 SCADA sites. Upstream water levels, gate openings, and measured
flows are collected through the SID SCADA system at regular intervals. SID also collects water
measurement data from SID drainage and deep wells and spill sites at the end of SID laterals and
canals. Some of these data are still collected by data loggers and downloaded at regular intervals.
SID Watertenders collect daily spot flow rate measurements at the metergate turnouts with
running deliveries along with starting dates, times and flows, and ending dates and times. SID
Watertenders also collect cumulative volume readings at turnouts with totalizing flow meters.
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FREQUENCY OF MEASUREMENTS
SID collects SCADA data on regular intervals. Many sites report data every 5 minutes. Other
sites report data when significant flow changes occur. For turnouts with metergates, dates and
times, and upstream and downstream water levels and gate opening readings are collected and
recorded by Watertenders at the starting and ending, and at least once a day for the duration of
each water delivery event. For turnouts with totalizing meters, start and end dates and times and
totalizer readings are collected and recorded by Watertenders for each water delivery event.
METHOD FOR DETERMINING IRRIGATED ACRES
SID maintains a database of irrigated parcels that receive water deliveries. The assessed area of
these parcels is used to determine irrigated acres. SID’s water allocation policy requires all
growers to submit crop declaration forms to report crops and acreage each February. The area
reported on these crop declaration forms is the parcels assessed area, so for water balance
calculations, SID reduces the assessed area by six percent.
QUALITY CONTROL AND QUALITY ASSURANCE PROCEDURES
SID regularly reviews all water measurement data collected. Growers are billed for the water
volume they use and are expected to contact SID if there is an apparent error in the water
delivery volume data. If an error is found, SID staff promptly correct the error. Additionally,
water data collected by SID is used in a District-wide water balance. Prior to using these data in
the water balance, the data are reviewed for out-of-range values and other possible errors. When
assembled in the water balance, the data are again checked to ensure the highest possible data
quality.
CONVERSION OF FLOW RATE TO VOLUME
For totalizing meters, SID directly reads volume from the meter. For metergates that do not
totalize, SID sets a measured gate opening and measures upstream and downstream water levels
to determine a head difference. SID then determines flow rate based on head difference and gate
opening with metergate rating tables. Finally, SID converts flow rate to volume by multiplying
by the duration of the delivery. If a single metergate delivery event has multiple flow rates and
durations, the volume is calculated as the sum of the product of each flow rate with the
corresponding duration. The duration is calculated as the end date and time minus the start date
and time for each individual flow rate.
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CERTIFICATION (23 CCR §597.4(A) AND (B))
OVERVIEW
SID delivers water for production agricultural through 1,240 turnouts (Table C-1). Laboratory
certified totalizing meters are used for measurement at 781 turnouts (63 percent) and metergates
are used for measurement at the remaining 459 turnouts (37 percent). SID also delivers water to
553 flat rate accounts that irrigate rural ranch parcels (i.e. landscaping or gardens) for selfconsumption.

Meter Style
Totalizing meters
Propeller
Turbine Meter
Magnetic
Ultrasonic
Ultrasonic
SubTotal
Flow Rate Meters
Meter Gate
SubTotal
Total

Table C-1. Turnouts by Meter Type.
Percent of
Quantity meters
Accuracy Source
612
147
22
24
3
808
432
432
1240

75.5%
18%
3%
3%
0.5
65%

+/- 2%
+/- 2%
+/- 1%
+/- 2.5%
+/- 2.5%

100% +/- 5%
35%

Water Specialties (2015)
Hersey MVR (2015)
Seametrics AG2000 (2015)
Rubicon SlipMeter (2018)
Rubicon BladeMeter (2018)

ITRC (2015)

TOTALIZING METERS
Seventy-eight percent of the totalizing meters are propeller meters. These meters are laboratory
certified by the manufacturer to be accurate within ±2 percent of the actual value (Water
Specialties, 2015). Nineteen percent of the totalizing meters are turbine meters that the
manufacturer certifies in the laboratory to be accurate within ±2 percent (Hersey, 2015). The
remaining three percent of the totalizing meters are magnetic flow meters, which are laboratory
certified to be within ±1 percent (Seametrics, 2015). SID is replacing propeller and turbine
meters with magnetic meters where practical over time.
SID has developed standard construction detail sheets available on their website for typical
agricultural turnout situations found in SID (http://www.sidwater.org/index.aspx?NID=136).
These typical situations include meter information for various diameters to provide guidance to
growers on acceptable turnout measurement devices. As diameters increase (Table C-2), the
devices range from the Sensus PMM to the Hersey MVR turbine meter, to the Seametrics
AG2000 magnetic flow meter to the Water Specialties propeller meter.
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Table C-2. Acceptable Totalizing Meters According to SID Standard Construction Details
Manufacturer
Diameter,
and Model
inches
Accuracy1 Source
Meter Style
Turbine Meter Sensus PMM
1 to 2
+/- 1.5%
Sensus (2015)
Hersey MVR (2015)
Turbine Meter Hersey MVR
1.5 to 6
+/- 2%
Seametrics
Seametrics AG2000
Magnetic
AG2000
4 to 10
+/- 1%
(2015)
Water Specialties (2015)
Propeller
Water Specialties
4 to 30
+/- 2%
1
See Attachment C-1 for the accuracy specifications for each flow meter.
METERGATES
Metergates consist of round canal gates with a hole in the top of the pipe attached to a stilling
well downstream of the gate. The hole and the stilling well provide access for downstream water
level measurement, so that the flow can be determined from standard manufacturer gate tables.
Burt and Howes (2015) tested the flow measurement accuracy of metergates at the Irrigation
Training and Research Center (ITRC) gate calibration facility. The gate was installed and tested
to be consistent with typical field conditions. The metergates were found to be accurate within
plus or minus five percent when the:
•
•
•
•
•

Gate opening was between 20 and 75%,
Upstream submergence was greater than half of the gate diameter,
Downstream pipe was flowing full,
“Zero” gate opening was properly determined and
Stilling well was located four to 12 inches downstream of the gate.
Additionally, tangential supply canal flow
velocities up to 1.9 feet per second did not have
a significant impact on the accuracy.
Metergates in SID (Figure C-1) are required to
be installed according to standard specifications
(Attachment C-2) that meet the criteria
described above and thus, are anticipated to be
accurate to plus or minus five percent, well
within the accuracy standard of plus or minus
12 percent for existing turnouts. SID requires
stilling wells to be installed per standard W-22

(Attachment C-2) on all metergates. SID has as
built drawings of all metergates documenting
the location of the stilling well and related dimensions (Attachment C-3). SID is planning to
Figure C-1. Example of a Meter Gate in SID.
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complete a report documenting the field inspections and data analysis supporting the delivery
measurement certification process.
FLAT RATE ACCOUNTS
SID provides a flatrate service based on the parcel acreage to 553 customers with small parcels.
These rural ranch parcels (i.e. ranchettes) are predominately owned by individuals (single family
residences) and total approximately 2,100 acres. These parcels are between one and 10 acres,
irrigating landscaping or gardens for self-consumption and are served on a rotational irrigation
schedule. DWR’s Final Statement of Reasons dated 5/31/2012 states in response G24: “Turnouts
that serve parcels owned by individuals whose purpose is not agricultural or farming, but rather
landscaping or growing self-consumed crops are not subject to this regulation.” Although DWR
does not require delivery measurement to these parcels, SID continues to actively research cost
effective and accurate delivery measurement solutions for these parcels.

CORRECTIVE ACTIONS (23 CCR §597.4(B)(D)(E))
If the operations analysis identifies turnouts that do not conform to the necessary metergate
conditions as specified by the ITRC (2015), SID will take appropriate corrective action on those
turnouts by prioritizing capital improvements to the specific turnouts within funding made
available annually. In addition, as noted previously, SID Watertenders are trained in water
measurement and each time the Watertender makes a water delivery, the water measurement
device is inspected, and its operation is observed. During these inspections, any necessary
corrective actions required to ensure accuracy are noted by the Watertender and corrective
actions, repairs or otherwise are placed on the District’s maintenance/construction schedule.

REFERENCES
Burt, C. and D. Howes. 2015. Practical Guide for Metergates. ITRC. California Polytechnic State
University, San Luis Obispo, California.
www.mccometer.com. Totalizing Meter Accuracy Specifications. Accessed 12/29/2015
www.muellersystems.com Mueller System Model MVR Magnetic Drive Vertical Turbine
Meters Manual.pdf. Accessed 12/29/2015
www.seametric.com Seametric Magmeter LT-65650278-AG2000-Manual.pdf. Accessed
12/26/2015
www.sensus.com/water. Sensus PMMd1833189 manual.pdf. Accessed 12/29/2015
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ATTACHMENT C-1. SPECIFICATIONS FOR EACH FLOW METER

C-9

November 2018

Model MVR

Magnetic Drive Vertical Turbine Meters
Sizes 3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

APPLICATIONS: Measurement of water for residential, commercial, industrial
and residential fire applications, where sensitivity to low flow is also important.
Hersey® MVR meters are among the most sensitive vertical turbine meters
available and may be used in place of compound meters in some applications.
The compact design and integral strainer (separate external strainer is not
needed) of Model MVR meters facilitate installation in tight spaces. They
are ideal where flexibility is needed to meet wider flow ranges, where water
temperatures are elevated between 80ºF and 130ºF, or where sand particles
or other small debris may be encountered. May be installed vertically or
horizontally for greater installation flexibility.

MVR 30

Model MVR

Features

MVR 30 with adapter

CONFORMANCE TO STANDARDS: Hersey Model MVR Water Meters comply with
ANSI/AWWA Standard C701 Class I. Each meter is tested to ensure compliance.
EnviroBrass® II options conform to the NSF 61 Standard.
CONSTRUCTION: Hersey Model MVR Water Meters consist of three basic parts:
maincase; rotor assembly; and a permanently sealed register. Maincases are
made of bronze for long life. Rotor assemblies are thermoplastic, which is
dimensionally stable and will not corrode. Retro Thrust rotor design extends
the life of the meter by dividing wear between two points: during low flow the
tungsten carbide thrust bearing floats against a sapphire bearing surface;
during high flow the stainless steel shaft gently contacts a second sapphire
bearing. During medium flow, the rotor floats between the thrust bearings
without contact. Optional test ports are available on all sizes 1-1/2" and
larger. The measuring chamber is protected by an internal strainer. No external
strainer is required.
REGISTER: Permanently sealed register has a unique seal and heat-treated
glass to eliminate dirt, moisture infiltration and lens fogging. The totalizing
register has a straight-reading odometer type display, a 360º test circle with
center sweep hand and a low flow (leak) detector.

MVR 350

Materials and Specifications
MODEL NUMBER

MVR 30, MVR 30A, MVR 30B, MVR 50,
MVR 100, MVR 160, MVR 350, MVR 650, and MVR 1300.

SIZES

3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

STANDARDS

Manufactured and tested to meet or exceed
all applicable parts of ANSI/AWWA C701 Class I Standard.

SERVICE

Cold water measurement with flow in only one direction.

OPERATING FLOW RANGE

See Chart on following page

All Hersey Meter models have electronic meter reading systems available for
increased reading efficiency (see Meter Reading Systems.)

ACCURACY

See Chart on following page

PRESSURE LOSS

See Chart on following page

OPERATION: Water flows through the integral strainer and into the vertical
turbine assembly. There the direction of the water flow is directed by the hub
into the rotor at the precise angle necessary for accurate measurement over
the full range of flow rates. No straight pipe requirements apply before or
after the meter. The turbine turns freely and rotates in direct proportion to the
volume of water passing through the meter. The Model MVR turbine operates
more quietly than conventional disc or piston meters.

MAXIMUM WORKING PRESSURE

MAINTENANCE: The Hersey Model MVR Water Meters are designed and manufactured to provide long service life. The register on all sizes, and meter interior
and strainer on sizes 3" and larger, can be replaced without removing the
meter from the line. Modular design and economical internal parts allow for
inexpensive, speedy rebuilds. Optional built-in test ports make field testing
easy and convenient.
CONNECTIONS: Available with external (N.P.S.M.) straight pipe threads (ANSI
B1.20.1) on 3/4" and 1" sizes; integral two-bolt oval flanges or internal (NPT)
pipe threads (ANSI B1.20.1) on 1-1/2" and 2" sizes. ANSI class 150 flanges
on 3" through 6" sizes (class 125 cast iron or class 150 bronze companion
flanges available on request).

150 PSI

TEMPERATURE RANGE

33ºF to 130ºF water temperature
Hot water up to 180º available upon request.

MEASURING ELEMENT

Rotor

REGISTER TYPE

Straight reading, permanently sealed,
magnetic drive with low flow indicator.
Remote reading units optional.

METER CONNECTIONS
1/2", 3/4" and 1"
external (NPSM) straight pipe threads, 1-1/2 size and 2" size available with either
two bolt flanged ends or internal thread (NPT) ends same nominal size as size of
meter, 3" thru 6" ANSI class 150 flanges.
MATERIALS
Maincase - bronze UNSC84400;
3/4"- 1-1/2" Bottom cover - cast iron ASTM A126 CL. B enamel painted; 2"
Bottom cover - bronze UNSC84400; Rotor assembly - thermoplastic; Strainer thermoplastic std. in 3/4" thru 1-1/2";
or stainless steel (2" - 6"); Casing bolts - stainless steel ANSI B18.

OPTIONS

Meter case - EnviroBrass® II UNSC89520.
Stainless steel ring strainer is available on 3/4", 1" and 1-1/2" meters.
AMR Reading Systems.

Model MVR

Magnetic Drive Vertical Turbine Meters
Sizes 3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

Meter Registration

Model MVR

Meter
Size
3/4"
1"
1-1/2"
2"
3"
4"
6"

Flow Characteristics

Initial Dial*

Capacity

Initial Dial * Capacity

10 Gallons
10 Gallons
100 Gallons
100 Gallons
100 Gallons
100 Gallons
1000 Gal

10 Million
10 Million
100 Million
100 Million
100 Million
100 Million
1 Billion

1 Cubic Foot
1 Cubic Foot
10 Cubic Feet
10 Cubic Feet
10 Cubic Feet
10 Cubic Feet
100 Cubic Ft

1 Million
1 Million
10 Million
10 Million
10 Million
10 Million
100 Mill.

* Registration equal to one full revolution of the sweep hand.

Meter
Size

Typical Low
Typical
Maximum
Flow
Continuous
Operating Range
(95% Min.)
(100% ± 2%)
Operation

3/4"
1"
1-1/2"
2"
3"
4"
6"

1/2 GPM
3/4 GPM
1-1/2 GPM
2 GPM
2-1/2 GPM
3-1/2 GPM
5 GPM

1 to 30 GPM
1-1/2 to 50 GPM
2 to 100 GPM
3 to 160 GPM
4 to 350 GPM
5 to 650 GPM
15 to 1300 GPM

Maximum
Intermittent
Flow

25 GPM
35 GPM
70 GPM
115 GPM
240 GPM
450 GPM
910 GPM

35 GPM
55 GPM
110 GPM
175 GPM
390 GPM
715 GPM
1430 GPM

Dimensions and Weights

3/4" and 1" STANDARD MVR

3/4" and 1" COMPACT MVR

1-1/2" and 2" STANDARD MVR with 2 bolt flange
ends** and spool piece
E

B

D
B

C

C

A

1-1/2" and 2" STANDARD MVR with
Internal NPT ends

1-1/2" and 2" COMPACT MVR with
integral 2 bolt flange ends**

F

A

1-1/2" and 2" COMPACT MVR with
Internal NPT ends

3", 4" and 6" MVR

Meter Size
Ends

3/4"x1/2"

3/4"

3/4"x1"
1"
Threaded (screwed)

1-1/2"

2"

1-1/2"

2"

3"
Flanged

4"

Model
Dimensions

MVR30

MVR30A

MVR30B

MVR50

MVR100

MVR160

MVR100

MVR160

MVR350

MVR650 MVR1300

A
AA *
B
C
D
E
F

9"
7-1/2"
5"
1-13/16"
N/A
N/A
N/A

9"
7-1/2"
5"
1-13/16"
N/A
N/A
N/A

9"
7-1/2"
5"
1-13/16"
N/A
N/A
N/A

10-3/4"
9"
5-1/2"
2-3/8"
N/A
N/A
N/A

12-5/8"
9"
5-3/4"
2-3/8"
N/A
N/A
N/A

15-1/4"
10-1/2"
6-1/4"
3"
N/A
N/A
N/A

13"
9"
5-3/4"
2-3/8"
4"
5/8"
11/16"

17"
10"
6-1/4"
3"
4-1/2"
5/8"
15/16"

12"
8-7/16"
3-7/8"
6"
3/4"
5/8"

14"
9-3/8"
4-5/8"
7-1/2"
3/4"
11/16"

18"
12-9/16"
6"
9-1/2"
7/8"
13/16"

Max.width

3-3/4"

3-3/4"

3-3/4"

4-1/4"

4-3/8"

5-3/8"

5-3/8"

5-15/16"

7-7/8"

9-3/4"

12-7/8"

Net weight

6 (5*)

6 (5*)

6 (5*)

8 (7*)

11 (9*)

15 (14 *)

12 (9*)

20 (14*)

38

68

140

* Compact length
** 1-1/2" and 2" Flanged meters have 2 bolt oval flange pattern.
NOTE: Meter couplings are optional and must be ordered separately. Weights are in pounds and are approximate.

6"

Model MVR
Performance

Performance

Head loss - 3/4" and 1"

Accuracy - 3/4" and 1"
AWWA
STD.

AWWA
STD.
AWWA
STD.

Head loss - 1-1/2" and 2"

Accuracy - 1-1/2" and 2"

Head loss - 3" and 4"

Accuracy - 3" and 4"

Head loss - 6"

Accuracy - 6"

*Performance curves are typical only and not a guarantee of performance.

Model MVR

Magnetic Drive Vertical Turbine Meters
Sizes 3/4"x1/2", 3/4", 3/4"x1", 1", 1-1/2", 2", 3", 4" and 6"

Model
MVR
Models MVR-30, MVR 50, MVR 100 and MVR 160
Model MVR

Ref. No.

Description

Model MVR-30

Model MVR-50

Model MVR-100

Model MVR-160

1

Lid (Plastic)

50377

50377

50377

50377

Lid (Bronze)

50390

50390

50390

50390

2

Black Clamp Band for Visual Register
Blue Clamp Band for Translator Register

50379
B8602

50379
B8602

50379
B8602

50379
B8602

3

Lid Seal Screw

19945

19945

19945

19945

4

Lid Nut

19999

19999

19999

19999

5

Sealed Registers (Specify unit of measurement)

See pages 4.9-4.11

6

MVR 30 Top Case (7-1/2" length):
1/2" M.I.P. Ends
3/4" M.I.P. Ends
1" M.I.P. Ends

50452
50466 (A)
50476 (B)

-

-

-

MVR 50 Top Case (9" length):
1" M.I.P. Ends
1-1/4" M.I.P. Ends

-

50566 (C)
50576 (D)

-

-

MVR 100 Top Case (9" length):
1-1/2" F.I.P. Ends
1-1/2" Bronze 2-Bolt Flange Assembly

-

-

50776 (E)
50784 (F)

-

MVR 160 Top Case (10-1/2" length):
2" F.I.P. Ends
2" Bronze 2-Bolt Flange Assembly (10" length)

-

-

-

50866 (G)
50884 (H)

7

Rotor

50471

50571

50771

50871

8

Inlet Hub

50468

50568

50768

50867

9

Lower Bushing

50374 (2)

50574 (2)

50574 (2)

-

10

Interior Screw

98394 (4)

98394 (4)

98394 (4)

98394 (4)

11

Strainer (Plastic)

50469

50569

50769

-

12

Strainer (Metal Ring)**

50480

50580

50780

50880

13

Liner

50365

50565

50765

50865

14

Bottom (Bronze)

50363

50563

50763

50863

Bottom (Cast Iron)

50364

50564

50764

-

15

Case Washer

AS7792 (4)

AS7792 (4)

98378 (4)

98378 (4)

16

Case Bolt

90026 (4)

90026 (4)

90073 (4)

90073 (4)

Inlet Hub Assembly

-

-

-

50862

Bushing Spacer

-

-

-

53114

Bushing

-

-

-

54915 (2)

Inlet Plug Assembly

50493

50493

50493

53105

Sapphire Thrust Bearing (Case)

98371

98371

98371

98371

Complete Interior

50477

50577

50777

50872

Bearing Adhesive *

-

-

-

-

Adapters:
3/4" Adapter
3/4" Adapter Washer
1" Adapter
1" Adapter Washer
1-1/4" Adapter
1-1/4" Adapter Washer
1-1/2" Female Adapter
2" Female Adapter

95046
95014
95011
95064
-

95063
95064
95086
95007
-

95095
-

95195

6

6

6

A:
B:
C:
D:
E:
F:
G:
H:
*

Order 3/4" Adapter 95046 and Adapter Washer 95014 to replace standard 3/4" disc meter, 9" long.
Order 1" Adapter 95011 and Adapter Washer 95064 with Top Case 50476 to replace 3/4" disc meter, 9" long, installed with 1" pipe connections.
Order 1" Adapter 95063 and Adapter Washer 95064 with Top Case 50566 to replace standard 1" disc meter, 10-3/4" long.
Order 1-1/4" Adapter 95086 and Adapter Washer 95007 with Top Case 50576 to replace 1" disc meter, 10-3/4" long, installed with 1-1/4" pipe connection.
Order 1-1/2" Adapter 95095 with Top Case 50776 to replace 1-1/2" female end meter installed with union connections. Assemble to length of 12-5/8".
Order 1-1/2" Bronze Spool Piece 50783 and gasket 95102 with Top Case 50784 to replace standard 1-1/2" disc meter, 13" long.
Order 2" Adapter 95195 with Top Case 50866 to replace standard 2" Female End disc meter, 15-1/4" long.
Order (2) Bronze Spool piece 50883 and gasket 95122 with Top Case 50884 for 17" length 2-90229 Bolt 2-90260 Nut.
Purchase locally. Use a cyanoacrylic adhesive, such as Loctite Super Bonder #30-13, Eastman #916, Permabond or Aron Alpha.

		
**Standard on MVR 160. Optional on MVR 30, 50 100 in place of standard plastic disc strainer.
Note: If more than one part is required, quantity is noted after part number (in parentheses).

Model
MVR
Models MVR-30, MVR 50, MVR 100 and MVR 160

HERSEY WATER METER — MODEL MVR-30

Model MVR

4
1

2

3

5

6

7
9
8
**12
13

10
11*
15

16
14

* Disc Stainer - standard on MVR 30, 50, 100.
** Ring Strainer - optional (in place of) disc strainer on MVR 30, 50 100.
Standard on MVR 160.

Model
MVR
Models MVR-350, MVR 650 and MVR 1300
11
13
12

10

Model MVR

9
8

1

4
5
6

16
15
7

14

3

2

Ref. No.

Description

Model MVR-350

Model MVR-650

Model MVR-1300

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Top Case/Thrust Bearing
Bottom Case
Ring Strainer
Rotor Assembly
Inlet Hub Assembly
Inlet Hub Screws
Top Case O-Ring
Top Cast Screw
Register
Register Box (Bronze)
Lid (Bronze)
Register Box Screw
Lid Pin
Inlet Plug/Thrust Bearing
Rotor Bushing
Bushing Spacer

50981
50982
50985
50984
50987
98395 (6)
98361
90073 (8)
See page following pages
50998
19201
51005P007 (2)
AS41122
50992
54915 (2)
54914

51181
51182
51185
51184
51187
98395 (6)
98362
90073 (10)
See page following pages
50998
19201
51005P007 (2)
AS41122
50992
56915 (2)
51186

51381
51382
51383
51384
51387
98409 (12)
98408
90180 (14)
See page following pages
50998
19201
51005P007 (2)
AS41122
51392 (2)
51391

Note: In order to retrofit translator registers on all 3"-6" MVR meters manufactured prior to 2003 a new top case (1) and top case o-ring (7) is required.

Model MVR
MVR Model

Register Part
Numbers

Cubic Feet
Internal
Relation to other
Ratio
Registers

Register Part
Numbers

U.S. Gallons
Internal
Relation to other
Ratio
Registers

MVR-30
MVR-30
MVR-30
MVR-30
MVR-30
MVR-30
MVR-30
MVR-30
MVR-50
MVR-50
MVR-50
MVR-50
MVR-50
MVR-50
MVR-50
MVR-100
MVR-100
MVR-100
MVR-100
MVR-100
MVR-100

B79821
B79822
B79823
B79824
B79825
B79826
B79827
B79828
B79861
B79862
B79863
B79864
B79865
B79866
B79867
B79901
B79902
B79903
B79904
B79905
B79906

551.99
546.34
540.85
536.22
530.07
523.96
519.6
514.2
269.44
266.44
264.51
262.07
258.83
256.52
254
1973.95
1951.68
1935.27
1912.65
1901.98
1882.77

-4% (in relation to B79825)
-3% (in relation to B79825)
-2% (in relation to B79825)
-1% (in relation to B79825)
+1% (in relation to B79825)
+2% (in relation to B79825)
+3% (in relation to B79825)
-4% (in relation to B79865)
-3% (in relation to B79865)
-2% (in relation to B79865)
-1% (in relation to B79865)
+1% (in relation to B79865)
+2% (in relation to B79865)
-3% (in relation to B79904)
-2% (in relation to B79904)
-1% (in relation to B79904)
+1% (in relation to B79904)
+2% (in relation to B79904)

B79813
B79814
B79815
B79816
B79817
B79818
B79819
B79820
B79851
B79852
B79853
B79854
B79855
B79856
B79857
B79891
B79892
B79893
B79894
B79895
B79896

738.92
731.88
723.79
715.86
709.01
702.61
694.85
688.55
360.58
356.41
353.17
349.42
345.93
342.53
339.04
2664.16
2646.98
2605.61
2586.61
2554.55
2526.66

-4% (in relation to B79817)
-3% (in relation to B79817)
-2% (in relation to B79817)
-1% (in relation to B79817)
+1% (in relation to B79817)
+2% (in relation to B79817)
+3% (in relation to B79817)
-3% (in relation to B79854)
-2% (in relation to B79854)
-1% (in relation to B79854)
+1% (in relation to B79854)
+2% (in relation to B79854)
+3% (in relation to B79854)
-3% (in relation to B79894)
-2% (in relation to B79894)
-1% (in relation to B79894)
+1% (in relation to B79894)
+2% (in relation to B79894)

MVR-100

B79907

1862.97

+3% (in relation to B79904)

B79897

2505.78

+3% (in relation to B79894)

MVR-160

B79941

604.34

-3% (in relation to B79944)

B79931

808.31

-3% (in relation to B79934)

MVR-160

B79942

598.37

-2% (in relation to B79944)

B79932

800.5

-2% (in relation to B79934)

MVR-160

B79943

592.81

-1% (in relation to B79944)

B79933

792.41

-1% (in relation to B79934)

MVR-160

B79944

587.03

-

B79934

784.64

-

MVR-160

B79945

580.58

+1% (in relation to B79944)

B79935

775.87

+1% (in relation to B79934)

MVR-160

B79946

575.56

+2% (in relation to B79944)

B79936

768.47

+2% (in relation to B79934)

MVR-350

B79981

294.32

-2% (in relation to B79983)

B79971

394.09

-2% (in relation to B79973)

MVR-350

B79982

291.49

-1% (in relation to B79983)

B79972

389.61

-1% (in relation to B79973)

MVR-350
MVR-350
MVR-350
MVR-350
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-1300
MVR-1300
MVR-1300

B79983
B79984
B79985
B79986
B80021
B80022
B80023
B80024
B80025
B80026
B80027
B80028
B80067
B80068
B80069

288.55
285.72
283.03
280.7
182.28
180.35
178.86
176.9
175.04
173.77
171.53
170.34
413.35
409.41
405.25

+1% (in relation to B79983)
+2% (in relation to B79983)
+3% (in relation to B79983)
-3% (in relation to B80024)
-2% (in relation to B80024)
-1% (in relation to B80024)
+1% (in relation to B80024)
+2% (in relation to B80024)
+3% (in relation to B80024)
+4% (in relation to B80024)
-1% (in relation to B80068)
+1% (in relation to B80068)

B79973
B79974
B79975
B79976
B80013
B80014
B80015
B80016
B80017
B80018
B80056
B80057
B80058

385.91
382.06
378.6
374.11
239.51
236.41
234.58
232.95
230.62
228.21
551.99
546.34
540.85

+1% (in relation to B79973)
+2% (in relation to B79973)
+3% (in relation to B79973)
-1% (in relation to B80014)
+1% (in relation to B80014)
+2% (in relation to B80014)
+3% (in relation to B80014)
+4% (in relation to B80014)
1% (in relation to B80057)
1% (in relation to B80057)

Model MVR

Registers

Model
MVR
Visual Registers Options
MVR Model

Cubic Feet
Standard Register

US Gallons
Standard Register

Model MVR

MVR-30

B79821

B79813

MVR-30
MVR-30

B79822
B79823

B79814
B79815

MVR-30

B79824

B79816

MVR-30

B79825

B79817

MVR-30
MVR-30
MVR-30
MVR-50
MVR-50
MVR-50
MVR-50
MVR-50
MVR-50
MVR-50
MVR-100
MVR-100
MVR-100
MVR-100
MVR-100
MVR-100
MVR-100
MVR-160
MVR-160
MVR-160
MVR-160
MVR-160
MVR-160
MVR-350
MVR-350
MVR-350
MVR-350
MVR-350
MVR-350
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-650
MVR-1300
MVR-1300
MVR-1300

B79826
B79827
B79828
B79861
B79862
B79863
B79864
B79865
B79866
B79867
B79901
B79902
B79903
B79904
B79905
B79906
B79907
B79941
B79942
B79943
B79944
B79945
B79946
B79981
B79982
B79983
B79984
B79985
B79986
B80021
B80022
B80023
B80024
B80025
B80026
B80027
B80028
B80067
B80068
B80069

B79818
B79819
B79820
B79851
B79852
B79853
B79854
B79855
B79856
B79857
B79891
B79892
B79893
B79894
B79895
B79896
B79897
B79931
B79932
B79933
B79934
B79935
B79936
B79971
B79972
B79973
B79974
B79975
B79976
B80013
B80014
B80015
B80016
B80017
B80018
B80019
B80020
B80053
B80054
B80055

Model MVR

Translator Register Options for MVR 30 to 160

2

Model MVR

4

3

8

5
6
1

7

Ref

Description

MVR-30

MVR-50

MVR-100

MVR-160

1

Translator Register *
Gallons
Cubic Feet

D35231xxx
D35232xxx

D35241xxx
D35242xxx

D35251xxx
D35252xxx

D35261xxx
D35262xxx

Specify Electronic Reading Value 4, 5, or 6 Wheel
2

Clamp Band (Plastic) Translator Only

B8602

B8602

B8602

B8602

3

Clamp Band Seal Nut

19999

19999

19999

19999

4

Clamp Band Seal Screw

19945

19945

19945

19945

5

Lens Terminal Cover

B8447

B8447

B8447

B8447

6

Terminal Lug Screw

98197 (3)

98197 (3)

98197 (3)

98197 (3)

7

Wall Pad

T1234

T1234

T1234

T1234

8

Pit Pad

T1240

T1240

T1240

T1240

9

TrueRead (not shown)

C6551G

C6551G

C6551G

C6551G

10

1,000' Spool of Wire (not shown)

AS755

AS755

AS755

AS755

*Call Mueller Systems Customer Service for appropriate Translator Register and AMR device part number.

Model MVR

Translator Register Options for MVR 350 to 1300

3

Model MVR

2

7

4
5
1

6

Ref

Description

MVR-350

MVR-650

MVR-1300

1

Translator Register
Gallons*
Cubic Feet*

D35271xxx
D35272xxx

D35281xxx
D35282xxx

D35291xxx
D35292xxx

2

Register Box (Bronze) Translator Only

C6525

C6525

C6525

3

Register Box Screw

51005P007 (2)

51005P007 (2)

51005P007 (2)

4

Lens Terminal Cover

B8447

B8447

B8447

5

Terminal Lug Screw

98197 (3)

98197 (3)

98197 (3)

6

Wall Pad

T1234

T1234

T1234

7

Pit Pad

T1240

T1240

T1240

8

TrueRead (not shown)

C6551G

C6551G

C6551G

9

1,000' Spool of Wire (not shown)

AS755

AS755

AS755

*Call Mueller Systems Customer Service for appropriate Translator Register and AMR device part number.

AG2000
Irrigation Magmeter

ISO 9 0 0 1 : 2 0 0 8
CERTIFIED COMPANY

APPLICATIONS

FEATURES

• Irrigation

• Simple as a mechanical meter

• Chemigation

• No moving parts

• Agricultural automation

• Minimal straight pipe required

• Well usage monitoring

• Battery power standard;
External power optional

• Dairy Lagoons

• Solar compatible
• Built-in rate & total indicator
• Built-in pulse output for datalogging or telemetry
• Tamper-evident seal

AG2000-600

AG2000-300

Seametrics’ series of standard and IP68
(submersible) flanged magmeters.
Available in sizes from 3” up to 12”.

Unobstructed Flow

AG2000
Irrigation Magmeter
GENERAL INFORMATION
The AG2000 is a spool-type electromagnetic flowmeter for
use in irrigation applications in 3” to 12” pipe. With no moving
parts, these meters provide unobstructed flow and are resistant
to wear from debris found in ground or surface water. Little
maintenance is required because there are no bearings to
wear out or propellers to stop turning. Minimal straight pipe
requirements allow AG2000 meters to be used in piping
configurations where there is little space between the meter
and an elbow.
The standard AG2000 is battery powered. Where an external
power source is available, the AG2000 can be optionally
converted to 8-32 Vdc, with the batteries then serving as backup to maintain continuous operation in case of power failure.
This configuration will prolong battery life indefinitely.
An IP68 version (-168 option) is available for burial or
applications where the meter may be under water up to a depth
of 3 meters for prolonged periods of time.

The meter comes with built-in pulse output (requires optional
cable) for data logging or telemetry. Several pulse rates are
available. An internal data logger is also available for secure
flow logging (-127 option). A Seametrics FT415W or FT420W
display can be added if remote rate/total reading is desired,
or an AO55W if a (4-20 mA) analog signal is required. (Highfrequency pulse rate is required for use with most Seametrics
controllers.)
The AG2000 is secured with a seal wire to protect against
unauthorized access. The seal can be broken by an authorized
agent, to change units of measure, replace the battery pack, or
to field-install an optional power/output cable. The cable can
be factory or field-installed where external power is available
and/or pulse output is needed. An accessory weather guard is
available for additional protection in outdoor applications.
For chemigation applications, the chemical injection point must
be placed downstream of the meter OR far enough upstream
for complete mixing to occur before the flow reaches the meter.
(See tech bulletin on Seametrics’ website, www.seametrics.
com).

FEATURES
Rate and total indicator
Powder-coated diecast-aluminum electronics housing
Tamper-evident security seal &
cross-drilled screws (2) for tamper-evidence

Equalization lug

Internal Data Logger (Optional)
Power/Output cable port access, tamper-sealed

Welded steel epoxy-coated flow tube

316SS electrodes

Dual durometer rubber liner

Flanges, ANSI 150 lb. drilling

Standard
AG2000

AG2000
Irrigation Magmeter
FEATURES Continued
Rate and total indicator
Tamper-evident security seal &
cross-drilled screws (2) for tamper-evidence
Power/Output cable port access, tamper-sealed
Internal Data Logger (Optional)
Powder-coated ductile cast iron body & electronics housing

Glass filled molded plastic liner
316SS electrodes
Flanges, ANSI 150 lb. drilling

Equalization lug

AG2000-300
(IP68 housing standard for 3” model)

Rate and total indicator
Tamper-evident security seal &
cross-drilled screws (2) for tamper-evidence
Power/Output cable port access, tamper-sealed

Equalization lug

Internal Data Logger (Optional)
Powder-coated ductile cast iron electronics housing

IP68 Housing Option
(For 4”-12” meter;
standard for 3” models)

AG2000
Irrigation Magmeter
SPECIFICATIONS*
Pipe Sizes

3”, 4”, 6”, 8”, 10”, 12”

Fittings

ANSI 150 lb. drilling

Pressure

150 psi (10.3 bar) working pressure

Temperature

Operating

10˚ to 130˚ F (-12˚ to 54˚ C)

Non-Operating

-40˚ to 158˚ F (-40˚ to 70˚ C)

Accuracy

+/- 1% of reading for flow between 10% to 100% of max flow
+/- 2% of reading for flow from cutoff to 10% of max flow

Materials

Body (3” Only)

Ductile cast iron, powder coated w/NSF61 listed epoxy powder

Body (4”-12”)

Welded steel, epoxy-coated

Liner (3” Only)

Noryl®

Liner (4”-12”)

Santoprene/Polypropylene

Electronics Housing

Diecast aluminum, powder-coated (non-IP68)		

Electrodes

316 stainless steel

O-ring (3” Only)

EPDM

Display		
Digits
Units
Power

Ductile Cast Iron (IP68)

Rate
Total
5
8
Gallon/Minute, Liter/Minute, Cubic Feet/Minute,
Gallon, Gallon x 1000, Liter, Liter x 1000, Mega Liter,
Cubic Meter/Hour, Gallons/Sec, Liter/Second
Cubic Meters, Cubic Meter x 1000, Acre Feet, Cubic Feet,
Cubic Feet/ Sec, Miner’s Inch, Cubic Meter/Min
Cubic Feet x 1000, Million Gallon, Miner’s Inch Day, Acre Inch
1 battery pack that contains 2 Lithium 3.6V “D” batteries, replaceable.
Standard battery life 2.5 years
5 years with extended battery life (EBL) option
With external power option (uses 8-32 Vdc, 30 mA),
Lithium batteries serve as backup in power failure (10 year life)

Pulse Output (with optional cable)
		
Signal

Current sinking pulse, opto-isolated, 30 Vdc at 10 mA max

		
Pulse Rates

High Frequency; 10 units/pulse; 100 units/pulse; 1000 units/pulse
3”
4”
6”
8”
10”
16.362
6.307
3.344
2.15
25.228

		
High Frequency
		(pulse/gal)
Conductivity

>20 microSiemens/cm

Empty Pipe Detection

Hardware/software, conductivity-based

Environmental

NEMA 4X Standard (IP68 Option)

*Specifications subject to change. Please consult our website for the most current data (www.seametrics.com).
**Extended battery life option is standard on all IP68 meters.

12”
1.530		

AG2000
Irrigation Magmeter
OUTPUT CAPABILITIES
Data Logger
Compatible

Internal
Data Logger

Telemetry
Ready

(Optional)

Radio Telemetry

Remote
Data Logger
(Accessory)

AG2000

AG2000

DIMENSIONS
AG2000 Shown (4”-12”)

T

(Metal
Flange)

H

ID

L
(Including Rubber Gaskets)

AG2000 (Standard Housing)
Shipping Weight
Standard

Standard
AG2000
Meter Size

inch

mm

inch

mm

inch

mm

inch

mm

pounds

Kg

4”
6”
8”
10”
12”

10.24
12.27
14.24
18.18
19.68

260
312
362
462
500

7.0
8.1
9.1
10.1
11.1

178
206
231
257
282

.62
.69
.69
.69
.81

20.9
23.3
23.3
23.3
20.6

3.12
5.05
6.44
8.61
10.55

79.25
128.27
163.58
218.69
267.97

32
47
69
125
145

15
21
31
57
66

Flanges

L

			

ID

T

H

Standard ANSI 150 lb. drilling		

Cable (AG2000) 1 lb.

AG2000
Irrigation Magmeter
DIMENSIONS
AG2000-300 Shown (3”)

IP68 housing standard for 3” model

T

H

(Metal
Flange)

ID

L
AG2000 Shown
(4”- 12” IP68 Housing)

T

(Metal
Flange)

H

ID

L
(Including Rubber Gaskets)

AG2000 with IP68 Housing (-168 option)
Shipping Weight
IP68 Version

IP68
AG2000
Meter Size

inch

mm

inch

mm

inch

mm

inch

mm

pounds

Kg

3”
4”
6”
8”
10”
12”

12.0
10.24
12.27
14.24
18.18
19.68

305
260
312
362
462
500

6.80
8.12
9.22
10.22
11.22
12.28

173
206
234
260
285
312

.68
.62
.69
.69
.69
.81

17.3
20.9
23.3
23.3
23.3
20.6

2.60
3.12
5.05
6.44
8.61
10.55

66.04
79.25
128.27
163.58
218.69
267.97

41
35
50
72
128
148

19
16
23
33
58
67

Flanges

L

H

T

ID

Standard ANSI 150 lb. drilling				

Cable (AG2000) 1 lb.

AG2000
Irrigation Magmeter
STRAIGHT PIPE RECOMMENDATIONS
(X = pipe diameter)

Minimal straight pipe
required between elbows.
For other piping configurations,
consult factory.

2X

1X

FLOW

(X = pipe diameter)
2X

1X

FLOW

FLOW RANGE (3” - 12”)
Meter
Size

3”

4”

Gal/Min Liter/Sec

6”

8”

10”

12”

Gal/Min

Liter/Sec

Gal/Min

Liter/Sec

Gal/Min

Liter/Sec

Gal/Min

Liter/Sec

Minimum

7.5

.47

12

.75

32

2

60

3.8

95

6

Gal/Min Liter/Sec

130

8.2

Maximum

700

44.2

1,000

63

2,400

151.4

4,400

277.6

7,000

441.6

10,000

630.9

AG2000
Irrigation Magmeter
HOW TO ORDER
MODEL
SIZE
OPTIONS
				
AG2000

3” = -300*

PULSE RATE

Factory Installed Power/
Output Cable:
6m (20 ft) = -11/6
15m (50 ft) = -11/15
30m (100 ft) = -11/30

4” = -400
6” = -600
8” = -800
10” = -1000

(With Option -11)
10 Units*/Pulse = -PxX
100 Units*/Pulse = -PxH
1000 Units*/Pulse = -PxK
High Frequency**= -HF

Factory Installed IP68
Power/Output Cable:
6m (20 ft) = -11/6S
15m (50 ft) = -11/15S
30m (100 ft) = -11/30S

12” = -1200

UNITS
Gal/Min
=
Liter/Min
=
Cu Ft/Min =
Cu Meter/Hr =
Gal/Sec
=
Liters/Sec =
Cu Ft/Sec =
Miner’s In** =
Cu Met/Min =

GPM
LPM
CFM
CMH
GPS
LPS
CFS
MI
CMM

Gal
Gal x 1000
Liter
Liter x 1000
Mega Liters
Cubic Meters
Cu Met x 1000
Acre Feet
Cubic Feet
Cu Feet x 1000
Million Gal
Miner’s Inch Day
Acre Inch

=
=
=
=
=
=
=
=
=
=
=
=
=

G
GT
L
LT
ML
CM
CMT
AF
CF
CFT
MG
MID
AI

Internal Data Logger = -127
Serial Output = -131
IP68 Submersible = -168
Extend. Battery Life1 = -178

*-300 available
in IP68 only

1

Extended battery life is
standard on all IP68 meters

*Units = Gal or Liter depending
on Rate/Total unit selection
**High Frequency pulse rate
will shorten battery life

Consult factory for additional units
Any rate selection can be combined with any total selection
** 1 Miner’s Inch = 1.2 CFM

ACCESSORIES
Remote 4-20 mA (analog) signal = AO55W
Remote Rate and Total Indicator (Battery) = FT415W*
Remote Rate and Total Indicator (Powered) = FT420W*
Remote Data Logger = DL76W
Dual Power Supply, 115 Vac, 12/24 Vdc = PC42
(Use with High Frequency pulse rate)
Replacement Battery Pack = 100889
Weather Guard = 100961

Post-Factory 20-ft. Power/Output Cable
(Standard Housing Only) = DC30

Grounding Rings
(not needed for most applications):

Post-Factory 50-ft. Power/Output Cable
(Standard Housing Only) = DC35

3” = 102157

Post-Factory 20-ft. Power/Output Cable
(IP68 Housing Only) = DC30S

6” = 100877

Post-Factory 50-ft. Power/Output Cable
(IP68 Housing Only) = DC35S

4” = 100876
8” = 100878
10” = 100879
12” = 103288

*Consult customer service to determine the appropriate indicator based on the distance it will be installed from the meter.

CONTACT YOUR SUPPLIER
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MJ-628-R1

PMM-EB II Water Meters
®

Multi-Jet Type Magnetic Drive Cold Water Meters
1-1/2” (DN 40mm) and 2” (DN 50mm) Sizes
DESCRIPTION
Applications: Measurement of cold water where flow
is in one direction only; in residential, commercial and
industrial services.
Conformance To Standards: Sensus PMM-EB II Water
Meters comply with ANSI/AWWA Standard C708-latest
revision. Each meter is tested to insure compliance.
Construction: Sensus PMM-EB II Water Meters consist
of three basic components: maincase; measuring
chamber; and sealed register. Main cases are of bronze
with either flanges, internal or externally-threaded
spuds. Registers are housed in synthetic polymer ring
and lid, a bronze bonnet is available as an option.
Measuring chambers are made of Polystyrene, Nylon,
and Polycarbonate, they are corrosion-resistant, tailored
thermoplastic material formulated for long-term
performance and especially suitable for aggressive
water conditions. Main case bottom plates are available
in bronze.
Sealed Register: Hermetically sealed; proven
magnetic drive design eliminates dirt and moisture
contamination, tampering and lens fogging problems.
Standard register includes a straightreading, odometertype totalization display; a 360° test circle with center
sweep hand; and a low flow (leak) detector. Gears
are selflubricating, molded plastic for long life and
minimum friction. No change gears are required for
accuracy calibration. Encoder-type remote reading
systems are available for all PMM-EB II Water Meters.
(See other side of sheet for additional information.)
Tamperproof Features: A unique locking system
prevents customer removal of the register to obtain free
water. A special tool, available only to water utilities, is
required to remove the register ring. When the optional
bronze register bonnet is selected, a tamper detection
seal is available.
Magnetic Drive: The PMM-EB II features a
hydrodynamically cushioned design that eliminates
premature wear of components. The meter utilizes a
patented positive, reliable drive coupling. The highstrength magnets used will eliminate “drive slip” in
normal use and also provide adequate strength to drive
remote register units.
Operation: Water flows through the meter’s strainer
and into the measuring chamber where it drives the
impeller. The impeller has a sapphire bearing and
is balanced on a tungsten-based titanium stainless
steel shaft. The drive magnet transmits the rotation
of the impeller to a drive magnet located within the

1-1/2” PMM-EB II®
(DN 40mm)

2” PMM-EB II®
(DN 50mm)

hermetically sealed register. The drive magnet is
connected to the register gear train. It reduces the
impeller’s rotation into volume totalization units
displayed on the register dial face.
Maintenance: Sensus PMM-EB II Water Meters are
engineered to provide long-term value and virtually
maintenance-free operation. Simplicity of design
and precise machining of components allows
interchangeability of parts of like-size meters, reduced
parts inventory requirements, and ease of maintenance.
The register can be removed without relieving the water
pressure or removing the case from the installation.
As an alternative to utility repair, Sensus offers
maintenance programs to provide factory
reconditioning of the main case and replacement
component at low fixed prices. See bulletin MJ-299.
Connections: Tailpieces/Unions for installing the meters
on a variety of pipe types and sizes are available.
AMR / AMI Systems: Meters and encoders are
compatible with current Sensus AMR/AMI systems.
Guarantee: Sensus PMM-EB II Water Meters are
backed by “The Sensus Guarantee.” Ask your Sensus
representative for details or see Bulletin G-500.
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DIMENSIONS A N D N E T W E I G H T S
Meter Size

Connections

A

B

C

D

Width

Bolt
Circle

Number of
Bolts

Bolt
Size

Net
  Weight

1-1/2”
(DN 40mm)

Flanged

13”
(330mm)

6-1/2”
(165mm)

3-1/4”
(83mm)

19/32”
(15mm)

5-1/2”
(140mm)

4.016”
(18mm)

2

5/8”
(16mm)

17 lbs.
(7.7 kg)

Male Thread

12-5/8”
(321mm)

6-1/2”
(165mm)

3-1/4”
(83mm)

N/A

5-1/4”
(133mm)

N/A

N/A

N/A

13-1/2 lbs.
(6.2 kg)

Female Thread

12-5/8”
(321mm)

6-1/2”
(165mm)

3-1/4”
(83mm)

N/A

5-1/4”
(133mm)

N/A

N/A

N/A

13-1/2 lbs.
(6.2 kg)

Flanged

17”
(432mm)

6-3/4”
(172mm)

3-5/8”
(92mm)

23/32”
(18mm)

6-1/8”
(156mm)

4.488”
(114mm)

2

3/4”
(19mm)

22-1/2 lbs.
(10.2 kg)

Male Thread

15-1/4”
(388mm)

6-3/4”
(172mm)

3-5/8”
(92mm)

N/A

5-3/4”
(146mm)

N/A

N/A

N/A

15-1/4 lbs.
(9.7 kg)

Female Thread

15-1/4”
(388mm)

6-3/4”
(172mm)

3-5/8”
(92mm)

N/A

5-3/4”
(146mm)

N/A

N/A

N/A

15-1/4 lbs.
(9.7 kg)

Oval Flange

10”
(254mm)

6-3/4”
(172mm)

3-5/8”
(92mm)

23/32”
(18mm)

6-1/8”
(156mm)

4.488”
(114mm)

2

3/4”
(19mm)

19 lbs.
(8.6 kg)

Round Flange

10”
(254mm)

6-3/4”
(172mm)

3-5/8”
(92mm)

23/32”
(18mm)

6-1/8”
(156mm)

4.488”
(114mm)

4

3/4”
(19mm)

20 lbs.
(9 kg)

2”
(DN 50mm)

2” Short
(DN 50mm)

SPECIFICATIO N S
SERVICE

Measurement of cold water with flow in only one direction.

NORMAL
OPERATING
FLOW RANGE 1

1-1/2” (DN 40mm) size: 5 to 100 gal/min. (1.1 to 23.0 m3h)
2” (DN 50mm) size: 8 to 160 gal/min. (1.8 to 36.0 m3h)

ACCURACY

100% ± 1.5% of actual thruput in normal flow range.

LOW FLOW
REGISTRATION

1-1/2” (DN 40mm) size: 95% at 1.5 gal/min. (0.35 m3h)
2” (DN 50mm) size: 95% at 2 gal/min. (0.45 m3h)

MAXIMUM
PRESSURE LOSS

1-1/2” (DN 40mm) size: 14.0 psi at 100 gal/min.
(0.24 bar at 11.4 m3h)
2” (DN 50mm) size: 14.0 psi at 160 gal/min.
(0.31 bar at 18.2 m3h)

MAXIMUM
OPERATING
PRESSURE

150 psi (10.0 bar)

MEASURING
ELEMENT

Multi-Jet

REGISTER

Straight reading, hermetically sealed, magnetic drive.
Remote reading unit optional.

1

REGISTRATION

100,000,000 gallons,
100 gallon / sweep hand revolution.
10,000,000 Cubit Feet
10 C.F. / sweep hand revolution.
100,000 Cubic Meter
0.1 m3h / sweep hand revolution.

METER
CONNECTIONS 2

Flanged 1-1/2”: two bolt oval flanged.
Female 1-1/2”: NPT internal pipe threads.
Male 1-1/2”: NPSM external pipe threads.
Flanged 2”: two bolt oval flanged.
Female 2”: NPT internal pipe threads.
Male 2”: NPSM external pipe threads.

MATERIALS

Maincase — EnviroBrass II C8952 alloy
Register box — synthetic polymer (standard),
EnviroBrass II (optional)
Measuring chamber — Nylon, Polycarbonate
Bottom plate — EnviroBrass II
Magnets — Ceramic material
Casing bolts — Stainless steel
Strainer — Synthetic polymer
TM

TM

Maximum rates listed are for intermittent flow only. Maximum continuous flow
rates as specified by AWWA are: 1-1/2” (DN 40mm) — 50 gal/min (11.0 m3h),
2” (DN 50mm) — 80 gal/min (18.0 m3h).

2

Flanged spuds are standard for 1-1/2” (DN 40mm) and 2” (DN 50mm) size
meters and will be furnished unless otherwise specified.
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Propeller Meters

Propeller Meters

Flow measurement
solutions for
water and
wastewater

Perfect flow measurement solutions

Water Specialties Propeller Meters are
designed and manufactured with precise
techniques and high quality components to
deliver superior performance, low maintenance
and unsurpassed durability. Materials used on
all meters and flow ranges for low velocity
construction meet or exceed
AWWA standard C704. Meters
are available for a variety
of applications,
in sizes 2"
through 120".

Potable water
Wastewater
management
Water well
production
Marine system
testing
Fire sprinkler
testing
Pumping stations
Truck loading
and discharge
Canal laterals

Quality design,
superior performance
Optional FlowCom digital indicator-totalizer has a non-volatile memory. The five digit
indicator shows flow rate in 22 different units, including GPM, CFS, MGD. The eight
digit totalizer provides volumetric flow data and is available in 20 different units, including
Gallons, AF, CF. Units of measurement are user-selectable. Battery life is 6 -10 years.
Housing is NEMA 4X rated. Available with optional 4-20mA and/or pulse output.

Injection molded thermoplastic bonnets.
Hinged lid with padlock hasp to prevent
unauthorized entry.

Standard six-digit flow volume totalizer.
3" diameter display with 100 division
center sweep dial. Configurable in
gallons, cubic feet, acre feet, or any
standard liquid measuring units. Magnetic
drive assures moisture tight seal.
Available with optional 4-20mA and/or
pulse output.

Fabricated steel meter tubes with
straightening vanes. Coated inside and out with
12 to 15 mils of NSF approved fusion-bonded epoxy.

Cast iron or fabricated steel meter heads
feature a protective coating of 12 to 15
mils of NSF approved fusion-bonded epoxy.

Long life ceramic dual
thrust bearings handle
both forward and reverse
direction flow.
Change gears
allow for on-location
dial changes and
recalibration without
removing pressure
from the line.

Optional indicator-totalizer
delivers instantaneous
flow rate indication and
totalization of flow volume.
4-inch diameter display
with 250° dial, six-digit
totalizer, and test sweep
hand. Configurable in
GPM, CFS, MGD or any
standard liquid measuring
units. Choice of standard
totalizer measuring units.
Available with optional
4-20mA and/or pulse output.

Water-lubricated ceramic sleeve
propeller bearing rides on a ceramic
sleeved stainless steel spindle.

Injection molded propeller designed to handle
temperatures up to 140° without pitch distortion.
Also available for temperatures up to 350°.

Stainless Steel gearbox with
removable one-piece stainless
steel separator/spindle.

Four-pole radial, permanent ceramic type
magnetic drive will not demagnetize or rust.
Oil-filled, sealed gearbox houses miter gears
suspended between stainless steel ball bearings
for smoother operation.

O-ring seals are used at the meter
head and all other points where seals
are required.

*
*
*

*	Available for 300 PSI applications. Replacement meter heads available for other brands of meters.

NOTE

Consult factory for special pressure ratings or materials of construction.

Remote mounting

Electronic propeller meters

up to 50 feet

Water Specialties offers the most radical change
in propeller meters in the last fifty years. Our
electronic meter offers the latest in technology
and simplicity of design. Engineered from the
ground up, the electronic meter is light years
ahead of its time.
One moving part
The propeller is the only moving part in the electronic
propeller meter. A sensor which is magnetically
coupled to the propeller electronically drives the
digital indicator-totalizer.

The Remote Mounting Kit is the ideal solution for measuring
flows in tight-fit installations, such as meter vaults or confined
spaces. Designed for use with FlowCom digital indicatortotalizers and indicator-totalizer-transmitters, the kit includes a
water-tight connection to the meter head, and up to 50 feet of
cable. All parts are constructed of durable, corrosion-resistant

		Installation is made by cutting a hole in the existing pipe
and then attaching meter securely to the line.
	Installation is made to an appropriate cast iron or fabricated
tee. Replace an elbow in existing systems, such as on the
suction side of a centrifugal pump or laterals in irrigation
systems.
	Installation is made to any vertical discharge line with the

proper size flange connection, or to vertical discharge concrete
turnouts with proper anchor bolts.

	Installation is made to any wall or vertical structure which will

center the propeller in the measuring area. For use in ditch
turnouts, reservoir outlets, closed conduits, or other
similar installations that have a controlled flow measuring area
and full flow of liquid.

Installation notes

 Installation is made by using one of many types of pipe
couplings available or by welding to adjoining pipe.

Long life battery
The battery has a life of 6 to 10 years.
Transmitter Optional Outputs
4-20 mA
Pulse output
Contact closure

materials for a long maintenance-free life.

	Meters bolt into existing Water Specialties saddles
or meter tubes.

FlowCom display
Specially designed LCD display can be read in bright
sunlight and will not be damaged by prolonged exposures
to sunlight. The indicator-totalizer is encapsulated in a
moisture resistant barrier so no moisture can come in
contact with the electronic components. This solid state
design offers extended life.

Memory
The non-volatile memory retains the totalizer
quantity and programming.
Installation
The electronic meters can be installed vertically,
horizontally or inclined.
Conversion
Water Specialties mechanical propeller meters can be
converted to electronic propeller meters in the field.

Transmitters

FC1O1

1 Other pulse rates available.
2	Dual pulse rate output transmitters available.
3	Provides one contact per totalizer count.
4 Provides a 4-20 mA current signal proportional to the rate of flow.

Chart Recorder
Flow Computers

FC1O1

FC1O1

Flow range and accuracy selection chart

*	Low velocity construction has the same low and maximum flow rates as AWWA C704.
Low velocity meter sizes 2" through 48" are only available as main-line tube type.
Sizes 54" through 120" are available on all other main-line meters.

**	Consult factory for flow range or special construction
Standard construction will be supplied for all main-line meters unless special flow range, materials,
or construction are required. Refer to individual data sheets for flow range of each model.

The meter must have a full flow of liquid for proper accuracy.
Fully-opened gate valves, fittings, or other obstructions that tend
to set up flow disturbances should be a minimum of five pipe
diameters upstream and one pipe diameter downstream from the
meter. Meters not equipped with straightening vanes must have a
minimum of ten pipe diameters upstream and two pipe diameters
downstream from the meter.

Meter testing
One of the world’s largest volumetric test
facilities owned by a meter manufacturer
offers accuracy and calibration tests of flow
meters 5⁄8" to 72" diameter, with flow rates up
to 60,000 GPM. Expanded capabilities allow
testing of up to 20 meters of the same size
at one time. Every Water Specialties Propeller
Meter is tested in its final form in the same
pipe size and same tube style that the meter
will be mounted in.

The Water Specialties Propeller
Meteris uniquely designed to meet
the flow measurement needs of water
and wastewater users.
Employed extensively in the water and
wastewater industry, it has built a
reputation for durability, reliability
and high performance.
Our knowledgeable staff can assess
your flow measurement application

The testing is at minimum, intermediate, and
maximum flow ranges of the meter and the
amount of water used to conduct the test is
left on the totalizer. If desired, the test
may be witnessed by you, the customer, or
your selected agent. A copy of the certified
accuracy test record is furnished upon request.
We can also test most types and brands of
meters. Please consult our factory for any
special testing you would like done.

and help you find the best metering
technology for your situation.
To find out more about our flow
measurement products, or for a free
flow evaluation, contact your nearest
Water Specialties representative
today or visit our website at
www.mccrometer.com.

3255 West Stetson Avenue, Hemet, California 92545, USA

tel 951.652.6811   fax 951.652.3078

www.mccrometer.com   
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Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

CUSTOMER #

DELIVERY PERIOD

98765

08/01/2012 to 08/31/2012

BILL #

DUE DATE

45632

10/09/2012

AMOUNT ENCLOSED

BALANCE DUE

Return Service Requested

$

$1,231.10

PLEASE MAKE CHECKS PAYABLE TO: SOLANO IRRIGATION DISTRICT

Joe Customer
PO Box ABCD
Smallville, CA 99999

Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688
DETACH AND RETURN THIS REMITTANCE PORTION OF THE BILL WITH YOUR PAYMENT

INVOICE
BILL #

BILL DATE

DUE DATE

PREVIOUS
BALANCE

PAYMENTS

CURRENT
CHARGES

SERVICE
CHARGES

BALANCE
DUE

33980

09/10/2012

10/09/2012

$573.90

$573.90

$1,231.10

$0.00

$1,231.10

IMPORTANT MESSAGES

RATE

EVENT
END

$112.64

08/01

08/03

49.00 hrs

1.50 CFS

5.260

$93.37

08/26

08/28

44.00 hrs

1.20 CFS

4.360

DESCRIPTION

99063I-0A

7.00ac Onions

$21.41

5.260

7.00ac Onions

$21.41

4.360
9.620

$206.01

Putah_18 Totals
990633-0A

AMOUNT

DURATION

FLOW

ACRE FT

16.00ac Artichokes

$21.41

7.420

$158.89

08/05

08/07

48.00 hrs

2.00 CFS

7.420

16.00ac Artichokes

$21.41

6.570

$140.69

08/30

09/01

38.00 hrs

2.00 CFS

6.570

13.990

$299.58

20.00ac Lemons

$21.41

17.000

$364.04

08/01

08/05

101.50 hrs

2.00 CFS

17.000

20.00ac Lemons

$21.41

16.880

$361.47

08/26

08/30

99.25 hrs

2.00 CFS

16.880

Putah_19 Totals
990635-0A

ACRE FT

EVENT
START

ACCOUNT #

Putah_20 Totals
Payment #4321

810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

$725.51
($573.90)

Payment Totals

Solano Irrigation District

33.880

08/30

($573.90)

For more information
visit our website at:
www.sidwater.org

BILLING AND SERVICE INQUIRIES:
OFFICE HOURS:

(707) 448-6847

MON-FRI 8:00 AM - 4:30 PM

FINANCE CHARGE OF 1.5% (18% APR) WILL BE APPLIED IF NOT PAID BY DUE DATE

CUSTOMER #

Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

SERVICE ADDRESS

0112345678

123 Main Street

ACCOUNT #

SERVICE PERIOD

0112345678-01

Return Service Requested

08/01/2012 to 09/30/2012

BILL #

DUE DATE

78901

Due Upon Receipt

AMOUNT ENCLOSED

TOTAL DUE

$

$50.80

PLEASE MAKE CHECKS PAYABLE TO: SOLANO IRRIGATION DISTRICT

Joe Customer
PO BOX ABCD
Smallville, CA 99999

Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

DETACH AND RETURN THIS REMITTANCE PORTION OF THE BILL WITH YOUR PAYMENT

INVOICE
ACCOUNT NUMBER

SERVICE ADDRESS

0112345678-01

SERVICE PERIOD
08/01/2012 to 09/30/2012

123 Main Street

BILL #

BILL DATE

DUE DATE

LATE AS OF

78901

10/1/2012

Due Upon Receipt

10/31/2012

DESCRIPTION

RATE

Backflow Preventer

PRIOR READ

CURRENT READ

USAGE

TOTAL

$10.00

Water Charge

$1.20

$10.00
2236.0000

2270.0000

34.000

$40.80

SUMMARY OF CHARGES

IMPORTANT MESSAGES

Previous Balance

$38.80

Payments

($38.80)

Total Current Charges

$50.80

TOTAL DUE

$50.80

WATER USAGE in CCF

Solano Irrigation District
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

For more information
visit our website at:
www.sidwater.org

BILLING AND SERVICE INQUIRIES:
OFFICE HOURS:

(707) 448-6847

MON-FRI 8:00 AM - 4:30 PM

DELAY IN PAYMENT MAY RESULT IN DISCONTINUANCE OF SERVICE AND ADDITIONAL FEES
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ATTACHMENT E. DISTRICT WATER SHORTAGE PLAN
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SOLANO IRRIGATION DISTRICT

RESOLUTION NO. 15-52
SOLANO IRRIGATION DISTRICT
POLICY MANUAL
POLICY TITLE:
POLICY NUMBER:
8200

Agricultural Water Allocation Policy
8200

When the Solano Irrigation District (SID) was formed in 1948 its’ specific purpose
and charge was and still is as trustee of the District’s Solano Project surface water
allocation. The control and distribution of that surface water is controlled by the
reasonable and beneficial standards under the California Water Code. With respect to
those Codes and to the water allocations of SID, the District is committed to
managing this allocation to the mutual benefit of all lands within the District’s service
boundaries first and foremost. The need to equitably distribute the water resources of
the District to its constituents therefore necessitates an agricultural water allocation
policy.
The Agricultural Water Allocation Policy is to be used as a guide for the District and
its Board to equitably distribute its’ surface and groundwater water resources within
the SID service area.
Guiding Principles:
The guiding principles presented below are intended to illustrate the basic
assumptions that were used to develop the policy. The guiding principles are as
follows:
1. The District’s obligation under California Water Code is to manage and deliver
surface water resources under its charge in a reasonable and beneficial manner.
2. All agricultural lands within the District boundaries have an equal right to the
availability of surface water, irrespective of use or crop(s) grown.
3. Annual allocation of surface water supplies will be based on a per irrigated
acreage basis.
4. The determination of the allocation per irrigated acre will be made annually by
the Board of Directors at the March Regular Board meeting. To the extent
feasible, preliminary estimates of allocation will be published by the District in
November for the following irrigation season.
5. Growers must submit crop declaration forms by February 15, to ensure that
cropped acreage is included and receives an allocation. Growers can elect to use
any portion of their total allocation on parcels under their control, with some
exceptions as noted below.
6. The annual allocation is not transferable into future years.

7. Management and use of Solano Project carryover water, when available, is vitally
important to ensure that Agricultural Water Users all benefit equally from the
resource.
Annual Agricultural Water Allocation Procedure:
The agricultural water allocation will be determined by the Board on an annual basis,
typically at the regularly scheduled March Board meeting. The decision on allocation
amounts will be made by first determining the amount of surface and groundwater
supplies available to the District with the Board subsequently determining the amount
of irrigation water to be used during the irrigation season. Each year a Water Budget
will be determined consisting of water resources available to the District as follows:
a. Solano Project (SP) annual Agricultural Allocation of 121,000 acre-feet
(af) or, the quantity made available to the District by the Solano County
Water Agency. This budget is generally known in the fall of any given
water year.
b. Solano Project Carryover (CO), which varies each year and could be re-set
to zero if/when Lake Berryessa Reservoir spills. The exact amount of
carryover water is not known until March 1 of any given year.
c. Groundwater (GW). The District has a groundwater well network and can
deliver up to approximately 14,000 af. The District will manage its GW
supply conjunctively with its surface water supply.
GW budgeting
depends on a number of factors (i.e. availability, impact on others,
potential judicial issues, best management practices, pumping limitations
as determined by a Groundwater Sustainability Agency, etc.).
Nonetheless, the District will seek to make at least 5,000 af available
during a normal year. During drought years, the District will seek to make
its maximum pumping capacity available (about 14,000 af).
After which, the Water Budget to be allocated will be divided by the total irrigable
acres, as determined by crop declaration forms returned to the District, to set the
annual allocation.
The District will plan to use all of its Water Budget during any given year with no
limitation.
a. Base Allocation: Growers receive a proportionate share based on total
irrigated acres of the SP plus GW water budget as a Base Allocation.
b. Additional Allocation: The District will determine the amount of
carryover (CO) to use for the year. The CO supply will be proportioned
equitably to all irrigated parcels at the beginning of the irrigation season.
For some, the Base Allocation plus the Additional allocation will be
sufficient. For those that may need more water, the District will monitor
the water usage within the District and may recommend an adjustment to

the Board to allow for additional allocation at the July Board meeting.
Doing so will allow customers the opportunity to have more allocation so
long as the District’s Total Water Budget for the year is not exceeded.

Once the annual allocation per irrigated acre has been determined, the District will
assign a total allocation to each customer based on the acreage under the customer’s
control as determined on the crop declaration form submitted by February 15th. The
customer may use any portion of their total allocation on individual parcels under
their control within the District during the irrigation season, with one exception. For
newly irrigated parcels (parcels which have not been irrigated within the prior three
seasons), all water assigned to the newly irrigated parcel may not be transferred to
other properties whether under control of the customer or not. Water assigned to
newly irrigated parcels must remain on said parcel and be used for three (3)
consecutive irrigation seasons prior to being eligible to transfer other properties under
the customers control.
Parcels not enrolled by February 15th, may not be provided an allocation until after
the regular Board meeting in July, at which the Board may elect to increase the
allocation based on usage up to that point of the irrigation season and forecasted
demand through the end of the season. It is the intent of the District to use all of the
resources allocated in the annual Water Budget. If an increase in allocation is made,
such increase will be applied to all parcels equitably.

2018 SID WATER
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GROUNDWATER
MANAGEMENT PLAN

ATTACHMENT F. GROUNDWATER MANAGEMENT PLAN
SID has long recognized the importance of groundwater management. The Solano Irrigation
District Groundwater Resources Report was prepared in 1988, the Groundwater Management
Plan was adopted in 1995, and the plan was upgraded in 2006. Updates on groundwater levels
and quality are prepared annually.
SID formed a Groundwater Sustainability Agency (GSA) to manage the area of the Solano
Subbasin underlying the District. As a GSA, SID has the authority and responsibility to prepare a
Groundwater Sustainability Plan (GSP) in compliance with the California Sustainable
Groundwater Management Act of 2014 (SGMA). On September 19, 2017 the District approved a
Memorandum of Understanding (MOU) to work together on the preparation of a single GSP for
the Subbasin with various parties. The purpose of the MOU was to partner with the other GSAs
in the Subbasin to write a single GSP. To that end, the SID Board and Boards of the other GSAs
in the Subbasin approved the MOU in the fall of 2017. In order to comply with the GSP
requirements, the Solano Collaborative (of which SID is a member and the subject of the MOU)
prepared a Request for Proposal (RFP) in March 2018. On June 14, 2018 the Solano
Collaborative entered into an agreement with Luhdorff & Scalmanini for the development of the
Solano Subbasin GSP.
This plan will be completed in 2022 and included with the next WMP update.
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ATTACHMENT G. GROUNDWATER BANKING PLAN
This attachment is not applicable to SID, which does not currently operate a groundwater
banking program.
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ATTACHMENT H. ANNUAL POTABLE WATER QUALITY REPORTURBAN
SID operates the following public water systems:
•
•
•
•
•
•
•
•
•

SID-Blue Ridge Public Water System
SID-Elmira Public Water System
SID-Gibson Canyon Public Water System
SID-Peabody Public Water System
SID-Pleasant Hills Public Water System
SID-Quail Canyon Public Water System
SID-Stocking Ranch Public Water System
Suisun-Solano Water Authority Public Water System
Rural North Vacaville Public Water System

Current (2017) annual water quality reports are provided below for each of these systems.
SID is also responsible for 14 non-public water systems serving raw water to homes in remote
areas. These customers are required to participate in a mandatory bottled water program.
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SID-Blue Ridge Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Blue Ridge Public Water System customers. Your surface water is purchased from the City of Fairfield, and
comes from Lake Berryessa, and the Sacramento River Delta. Public involvement in SID decisions is welcome. SID Board
meetings are held regularly the third Tuesday of the month at 7:00 p.m. at 810 Vaca Valley Parkway, Suite 201, Vacaville,
CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking
Water, and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A
Source Water Assessment for Lake Berryessa was completed in 2003, and the Sacramento Delta was completed in 2002.
These sources are considered most vulnerable to illegal activities/dumping, herbicide application, and urban/agricultural
runoff not associated with any contaminants detected in the water supply. A summary of these assessments can be
obtained by contacting SID at 707-455-4021.
For more information, contact Sue Murphy, Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest level
of a contaminant that is allowed in drinking water. Primary
MCLs are set as close to the PHGs (or MCLGs) as is
economically and technologically feasible. Secondary MCLs
are set to protect the odor, taste, and appearance of drinking
water.
Maximum Contaminant Level Goal (MCLG): The level
of a contaminant in drinking water below which there is no
known or expected risk to health. MCLGs are set by the U.S.
Environmental Protection Agency (USEPA).
Public Health Goal (PHG): The level of a contaminant in
drinking water below which there is no known or expected
risk to health. PHGs are set by the California Environmental
Protection Agency.
Maximum Residual Disinfectant Level (MRDL): The
highest level of a disinfectant allowed in drinking water.
There is convincing evidence that addition of a disinfectant
is necessary for control of microbial contaminants.
Maximum Residual Disinfectant Level Goal (MRDLG):
The level of a drinking water disinfectant below which there
is no known or expected risk to health. MRDLGs do not
reflect the benefits of the use of disinfectants to control
microbial contaminants.
ppm: parts per million or milligrams per liter (mg/L)

Primary Drinking Water Standards (PDWS): MCLs or MRDLs for
contaminants that affect health along with their monitoring and reporting
requirements, and water treatment requirements.
Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the drinking water.
Contaminants with SDWSs do not affect health at the MCL levels.
Treatment Technique (TT): A required process intended to reduce the
level of a contaminant in drinking water.
Action Level (AL): The concentration of a contaminant which, if
exceeded, triggers treatment or other requirements which a water system
must follow.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an enforceable
standard, although requirements and recommendations may apply if
detected above this level.
Variances and Exemptions: Department permission to exceed an MCL
or not comply with a treatment technique under certain conditions.
NA: not applicable
ND: not detectable at testing limit
pCi/L: picocuries per liter
µS/cm: microsiemens per centimeter
ppb: parts per billion or micrograms per liter (ug/L)

2017 Annual Water Quality Report
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs, springs,
and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring minerals and, in
some cases, radioactive material, and can pick up substances resulting from the presence of animals or from human activity.
Contaminants that may be present in source water include:
•
•
•
•
•

Microbial contaminants, such as viruses and bacteria that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater runoff,
industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff, and
residential uses.
Organic chemical contaminants, including synthetic and volatile organic chemicals that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.

In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board – Division of
Drinking Water (DDW) prescribe regulations that limit the amount of certain contaminants in water provided by public water
systems. DDW regulations also establish limits for contaminants in bottled water that must provide the same protection for
public health.
Tables below list all of the drinking water contaminants that were detected during the most recent sampling for the
constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a health risk.
DDW allows systems to monitor for certain contaminants less than once per year because the concentrations of these
contaminants do not change frequently.

TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF COLIFORM BACTERIA
Microbiological
Constituents

Highest No.
of detections

Total Coliform Bacteria

(In a mo.)
0
(In the year)

0

0

0

E. coli

MCL

No. of
months
in
violation

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
fecal coliform or E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
No. of
samples
collected

90th
percentile
level

No. of sites
exceeding AL

AL

PHG

Typical Source of Constituents

Lead (ppb)
8/13/2017

5

ND

0

15

2

Copper (ppm)
8/13/2017

5

0.17

0

1.3

0.30

Internal corrosion of household water
plumbing systems; discharges from
industrial manufacturers; erosion of natural
deposits
Internal corrosion of household water
plumbing systems; erosion of natural
deposits; leaching from wood preservatives

Lead and Copper
(reporting units)

2017 Annual Water Quality Report
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TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS IN SOURCE
Constituent
(reporting units)
Sodium (ppm)
Hardness (ppm)

Sample
Date

Average
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Quarterly
2017
Quarterly
2017

23.9

14.7-38.1

None

None

Generally found in ground & surface water

141

62.0-206

None

None

Generally found in ground & surface water

TABLE 4 - DETECTION OF CONSTITUENT WITH A PRIMARY DRINKING WATER STANDARD IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Typical Source of Constituent

Aluminum (ppm)

Quarterly
2017

0.052

ND-0.079

1

0.6

Erosion of natural deposits; residue from
some surface water treatment processes

Arsenic (ppb)

Quarterly
2017

0.63

ND-2.5

10

0.004

Fluoride (ppm)

Quarterly
2017

0.764

0.648-0.894

2.0

1

Erosion of natural deposits; runoff from
orchards; glass and electronics
production wastes
Erosion of natural deposits; water
additive which promotes strong teeth

Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors
TTHMs (Total
Trihalomethanes) (ppb)

Quarterly
2017

67

42-72

801

NA

By-product of drinking water
chlorination

Haloacetic Acids (ppb)

Quarterly
2017

20

13-23

601

NA

By-product of drinking water
chlorination

Chlorine (ppm)

Monthly

0.64

0.08-0.88

[MRDL =
4.0 (as
Cl2)]

[MRDLG =
4 (as Cl2)]

2017

Drinking water disinfectant added for
treatment

TABLE 5 - DETECTION OF CONSTITUENT WITH A SECONDARY DRINKING WATER STANDARD IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Aluminum (ppb)

Quarterly
2017

52

ND-79

200

NA

Erosion of natural deposits; residual from
some surface water treatment processes

Chloride (ppm)

Quarterly
2017

14.2

9.5-21.2

500

NA

Runoff/leaching from natural deposits;
seawater influence

Odor (units)

Quarterly
2017

1.4

1.0-1.4

3

NA

Naturally-occurring organic materials

Specific Conductance
(µS/cm)

Quarterly
2017

331

203-573

1600

NA

Substances that form ions when in water;
seawater influence

Sulfate (ppm)

Quarterly
2017

34.8

9.1-59.0

500

NA

Runoff/leaching from natural deposits;
industrial wastes

Total Dissolved Solids
(ppm)

Quarterly
2017

213

144-315

1000

NA

Runoff/leaching from natural deposits

Turbidity (units)

Quarterly

0.076

0.036-0.909

5

NA

Soil runoff

2017
TABLE 6 – DETECTION OF UNREGULATED CONSTITUENT
Sample
Date

Average
Detected

Range of
Detections

NL

PHG
(MCLG)

Boron (ppm)

Quarterly
2017

0.22

0.16-0.30

1.0

NA

Runoff/leaching from natural deposits

Vanadium (ppb)

Quarterly
2017

0.95

ND-3.8

50

NA

Runoff/leaching from natural deposits

Constituent
(reporting units)

Typical Source of Constituent

2017 Annual Water Quality Report
Constituent
(reporting units)
Hexavalent Chromium (ppb)
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Sample
Date

Average
Detected

Range of
Detections

NL

PHG
(MCLG)

Quarterly
2017

0.42

0.08-0.62

10.0

0.0022

Typical Source of Constituent
Some people who drink water
containing hexavalent chromium in
excess of the MCL over many years
may have an increased risk of getting
cancer.

(1) Compliance is based on a locational running annual average (LRAA).

For Systems Providing Surface Water as a Source of Drinking Water:
TABLE 7 - SAMPLING RESULTS RELATED TO TREATMENT OF SURFACE WATER SOURCES
Treatment Technique (a)
(Type of approved filtration technology used)

Conventional Filtration
Turbidity of the filtered water must:

Turbidity Performance Standards (b)
(that must be met through the water treatment process)

1 – Be less than or equal to 0.3 NTU in 95% of measurements in a month.
2 – Not exceed 1.0 NTU for more than one continuous hour.

Lowest monthly percentage of samples that met Turbidity
Performance Standard No. 1.

100%

Highest single turbidity measurement during the year

0.14 NTU

Number of violations of any surface water treatment
requirements

0

*Any violation of an MCL, MRDL, or TT is asterisked. Additional information regarding the violation is provided later in this report.
(a) A required process intended to reduce the level of a contaminant in drinking water.
(b) Turbidity (measured in NTU) is a measurement of the cloudiness of water and is a good indicator of water quality and filtration performance.

Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants. The
presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. These people
should seek advice about drinking water from their health care providers. USEPA/Centers for Disease Control (CDC) guidelines
on appropriate means to lessen the risk of infection by Cryptosporidium and other microbial contaminants are available from the
Safe Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children. Lead
in drinking water is primarily from materials and components associated with service lines and home plumbing. SID-Peabody
is responsible for providing high quality drinking water, but cannot control the variety of materials used in plumbing
components. When your water is sitting for several hours, you can minimize the potential for lead exposure by flushing your
tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are concerned about lead in your water, you
my wish to have your water tested. Information on lead in drinking water, testing methods, and steps you can take to minimize
exposure is available from the Safe Drinking Water Hotline or at http://epa.gov/safewater/lead .

SID-Elmira Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Elmira Public Water System customers. Your ground water is supplied from one well in your local area. Public
involvement in SID decisions is welcome. SID Board meetings are held regularly the third Tuesday of the month at 7:00 p.m.
at 810 Vaca Valley Parkway, Suite 201, Vacaville, CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking Water,
and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water Assessment for the well was completed in 2003. The source is considered most vulnerable to the following activities
not associated with any detected contaminants: above ground storage tanks, and metal plating/finishing/fabricating. A
summary of the assessment can be obtained by contacting SID.
For more information, contact Sue Murphy-Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest level of
a contaminant that is allowed in drinking water. Primary MCLs
are set as close to the PHGs (or MCLGs) as is economically
and technologically feasible. Secondary MCLs are set to
protect the odor, taste, and appearance of drinking water.
Maximum Contaminant Level Goal (MCLG): The level of
a contaminant in drinking water below which there is no
known or expected risk to health. MCLGs are set by the U.S.
Environmental Protection Agency (USEPA).
Public Health Goal (PHG): The level of a contaminant in
drinking water below which there is no known or expected risk
to health. PHGs are set by the California Environmental
Protection Agency.
Maximum Residual Disinfectant Level (MRDL): The
highest level of a disinfectant allowed in drinking water. There
is convincing evidence that addition of a disinfectant is
necessary for control of microbial contaminants.

Primary Drinking Water Standards (PDWS): MCLs or MRDLs for
contaminants that affect health along with their monitoring and
reporting requirements, and water treatment requirements.
Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the drinking
water. Contaminants with SDWSs do not affect health at the MCL
levels.
Treatment Technique (TT): A required process intended to reduce
the level of a contaminant in drinking water.
Action Level (AL): The concentration of a contaminant which, if
exceeded, triggers treatment or other requirements which a water system
must follow.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an enforceable
standard, although requirements and recommendations may apply if
detected above this level.

Maximum Residual Disinfectant Level Goal (MRDLG):
The level of a drinking water disinfectant below which there is
no known or expected risk to health. MRDLGs do not reflect
the benefits of the use of disinfectants to control microbial
contaminants.

Variances and Exemptions: Department permission to exceed an
MCL or not comply with a treatment technique under certain
conditions.

ppm: parts per million or milligrams per liter (mg/L)

pCi/L: picocuries per liter (a measure of radiation)

ppb: parts per billion or micrograms per liter (ug/L)

µS/cm: microsiemens per centimeter

NA: not applicable
ND: not detectable at testing limit

The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
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Contaminants that may be present in source water include:
• Microbial contaminants, such as viruses and bacteria, that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
• Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
• Organic chemical contaminants, including synthetic and volatile organic chemicals, that are byproducts of industrial processes
and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural application, and septic
systems.
• Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board – Division of
Drinking Water (DDW) prescribe regulations that limit the amount of certain contaminants in water provided by public
water systems. DDW regulations also establish limits for contaminants in bottled water that must provide the same
protection for public health.
Tables below list all of the drinking water contaminants that were detected during the most recent sampling for
the constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a
health risk. DDW allows systems to monitor for certain contaminants less than once per year because the concentrations
of these contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF BACTERIA
Microbiological
Constituent

Highest No.
of detections

Total Coliform Bacteria

(In a mo.)
0
(In the year)

0

0

0

E. coli

MCL

No. of
months
in
violation

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
No. of
samples
collected

90th
percentile
level
detected

No. sites
exceeding AL

AL

PHG

Typical Source of Constituent

Lead (ppb)
6/19/16

5

ND

0

15

2

Copper (ppm)
6/19/16

5

0.290

0

1.3

0.30

Internal corrosion of household water
plumbing systems; discharges from
industrial manufacturers; erosion of natural
deposits
Internal corrosion of household water
plumbing systems; erosion of natural
deposits; leaching from wood preservatives

Lead and Copper
(reporting units)

TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Sodium (ppm)
Hardness (ppm)

4/4/2017
4/4/2017

21
300

21
300

none
none

none
none

Generally found in ground & surface water
Generally found in ground & surface water
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TABLE 4 - DETECTION OF CONSTITUENT WITH A PRIMARY DRINKING WATER STANDARD
Typical Source of Constituent

Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Barium (ppm)

4/4/2017

0.072

0.072

1

2

Discharge of oil drilling wastes, metal
refineries; erosion of natural deposits

Fluoride (ppm)

4/4/2017

0.21

0.21

2.0

1

Erosion of natural deposits

Runoff and leaching from fertilizer use;
leaching from septic tanks and sewage;
erosion of natural deposits
Discharge from petroleum, glass, and
Selenium (ppb)
4/4/2017
9.1
9.1
50
30
metal refineries; erosion of natural
deposits; discharge from mines and
chemical manufacturers; runoff from
livestock lots (feed additive)
Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors in Distribution System
Nitrate (as nitrogen) (ppm)

4/4/2017

3.5

3.5

10

10

Total Trihalomethanes (ppb)

7/10/2017

ND

ND

80

NA

Haloacetic Acids (ppb)

7/10/2017

ND

ND

60

NA

Monthly

1.11

0.50-1.71

[4.0]

[4]

Chlorine (ppm)

2017

By-product of drinking water
chlorination
By-product of drinking water
chlorination
Drinking water disinfectant added for
treatment

TABLE 5 - DETECTION OF CONSITUENT WITH A SECONDARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Chloride (ppm)

4/4/2017

34

34

500

NA

Specific Conductance
(µS/cm)

4/4/2017

830

830

1600

NA

Sulfate (ppm)

4/4/2017

120

120

500

NA

Total Dissolved Solids (ppm)

4/4/2017

530

530

1000

NA

Runoff/leaching from natural deposits;
industrial wastes
Runoff/leaching from natural deposits

Turbidity (NTU)

4/4/2017

0.14

0.14

5

NA

Soil runoff

Runoff/leaching from natural deposits;
seawater influence
Substances that form ions when in
water; seawater influence

Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants.
The presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. These
people should seek advice about drinking water from their health care providers. USEPA/Center for Disease Control
guidelines on appropriate means to lessen the risk of infection by Cryptosporidium and other microbial contaminants are
available from the Safe Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
SID-Elmira is responsible for providing high quality drinking water, but cannot control the variety of materials used in

2017 Annual Water Quality Report

Page 4 of 4

plumbing components. When your water is sitting for several hours, you can minimize the potential for lead exposure by
flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are concerned about lead
in your water, you my wish to have your water tested. Information on lead in drinking water, testing methods, and steps
you can take to minimize exposure is available from the Safe Drinking Water Hotline or at http://epa.gov/safewater/lead .

SID-Gibson Canyon Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Gibson Canyon Public Water System customers. Your surface water is supplied from Lake Berryessa. Public
involvement in SID decisions is welcome. SID Board meetings are held regularly the third Tuesday of the month at 7:00 p.m.
at 810 Vaca Valley Parkway, Suite 201, Vacaville, CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking Water,
and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water Assessment for Lake Berryessa was completed in 2003. The source is considered most vulnerable to the following
activities not associated with any detected contaminants: illegal activities/dumping, herbicide application, and
urban/agricultural runoff. A summary of the assessment can be obtained by contacting SID.
For more information, contact Sue Murphy-Water Quality Specialist, 707-455-4021
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest level
of a contaminant that is allowed in drinking water. Primary
MCLs are set as close to the PHGs (or MCLGs) as is
economically and technologically feasible. Secondary
MCLs are set to protect the odor, taste, and appearance of
drinking water.
Maximum Contaminant Level Goal (MCLG): The level
of a contaminant in drinking water below which there is no
known or expected risk to health. MCLGs are set by the
U.S. Environmental Protection Agency (USEPA).
Public Health Goal (PHG): The level of a contaminant in
drinking water below which there is no known or expected
risk to health. PHGs are set by the California
Environmental Protection Agency.
Maximum Residual Disinfectant Level (MRDL): The
highest level of a disinfectant allowed in drinking water.
There is convincing evidence that addition of a disinfectant
is necessary for control of microbial /contaminants.
Maximum Residual Disinfectant Level Goal (MRDLG):
The level of a drinking water disinfectant below which
there is no known or expected risk to health. MRDLGs do
not reflect the benefits of the use of disinfectants to control
microbial contaminants.
ppm: parts per million or milligrams per liter (mg/L)
ppb: parts per billion or micrograms per liter (ug/L)

Primary Drinking Water Standards (PDWS): MCLs or MRDLs
for contaminants that affect health along with their monitoring and
reporting requirements, and water treatment requirements.
Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the drinking
water. Contaminants with SDWSs do not affect health at the MCL
levels.
Treatment Technique (TT): A required process intended to
reduce the level of a contaminant in drinking water.
Action Level (AL): The concentration of a contaminant which, if
exceeded, triggers treatment or other requirements which a water
system must follow.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an
enforceable standard, although requirements and recommendations
may apply if detected above this level.
Variances and Exemptions: Department permission to exceed an
MCL or not comply with a treatment technique under certain
conditions.
NA: not applicable
ND: not detectable at testing limit
pCi/L: picocuries per liter
µS/cm: microsiemens per centimeter
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
Contaminants that may be present in source water include:
• Microbial contaminants, such as viruses and bacteria, that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
• Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
• Organic chemical contaminants, including synthetic and volatile organic chemicals, that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
• Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board – Division of
Drinking Water (DDW) prescribe regulations that limit the amount of certain contaminants in water provided by public
water systems. DDW regulations also establish limits for contaminants in bottled water that must provide the same
protection for public health.
The tables below list all of the drinking water contaminants that were detected during the most recent sampling
for the constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a
health risk. DDW allows systems to monitor for certain contaminants less than once per year because the concentrations
of these contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF BACTERIA
Microbiological
Constituents

Highest No.
of detections

Total Coliform Bacteria

(In a mo.)
0
(In the year)

0

0

0

E. coli

MCL

No. of
months
in
violation

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
No. of
samples
collected

90th
percentile
level
detected

No. of sites
exceeding AL

AL

PHG

Typical Source of Constituent

Lead (ppb)
8/21/2017

10

ND

0

15

2

Copper (ppm)
8/21/2017

10

0.20

0

1.3

0.30

Internal corrosion of household water
plumbing systems; discharges from
industrial manufacturers; erosion of natural
deposits
Internal corrosion of household water
plumbing systems; erosion of natural
deposits; leaching from wood preservatives

Lead and Copper
(reporting units)
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TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Sodium (ppm)
Hardness (ppm)

3/16/17
3/16/17

16
140

16
140

none
none

none
none

Generally found in ground & surface water
Generally found in ground & surface water

TABLE 4 - DETECTION OF CONSTITUENTS WITH A PRIMARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

Typical Source of Constituent

PHG
(MCLG)
[MRDLG]

Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors in Distribution System
Total Trihalomethanes (ppb)

Quarterly

71

50-75

801

NA

By-product of drinking water
chlorination

46

18-55

601

NA

By-product of drinking water
chlorination

0.95

0.61-1.20

[4.0]

[ 4]

Drinking water disinfectant added for
treatment

2017
Haloacetic Acids (ppb)

Quarterly
2017

Chlorine (ppm)

Monthly
2017

TABLE 5 - DETECTION OF CONSTITUENTS WITH A SECONDARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Chloride (ppm)

3/16/17

11

1

500

NA

Odor (units)

3/6/17

2.5

2.5

3.0

NA

Specific Conductance (µS/cm)

3/6/17

350

350

1600

NA

Sulfate (ppm)

3/6/17

22

22

500

NA

Total Dissolved Solids (ppm)

3/6/17

200

200

1000

NA

Typical Source of Constituent

Runoff/leaching from natural deposits;
seawater influence
Naturally-occurring organic materials
Substances that form ions when in
water; seawater influence
Runoff/leaching from natural deposits;
industrial wastes
Runoff/leaching from natural deposits

TABLE 6 - SAMPLING RESULTS RELATED TO TREATMENT OF SURFACE WATER
Treatment Technique
(Type of approved filtration technology used)

Membrane Microfiltration
Turbidity of the filtered water must:

Turbidity Performance Standards
(that must be met through the water treatment process)

1 – Be less than or equal to 0.1 NTU in 95% of measurements in a month.
2 – Not exceed 1.0 NTU at any time.

Lowest monthly percentage of samples that met Turbidity
Performance Standard No. 1.

1

100%

Highest single turbidity measurement during the year

0.054 NTU

Number of violations of any surface water treatment
requirements

0

Compliance is based on a locational running annual average (RAA).

Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some
contaminants. The presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immunocompromised persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ
transplants, people with HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at
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risk from infections. More information about contaminants, potential health effects, and reducing risks can be obtained by
calling the USEPA’s Safe Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
SID-Gibson Canyon is responsible for providing high quality drinking water, but cannot control the variety of materials
used in plumbing components. When your water is sitting for several hours, you can minimize the potential for lead
exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are
concerned about lead in your water, you my wish to have your water tested. Information on lead in drinking water, testing
methods, and steps you can take to minimize exposure is available from the Safe Drinking Water Hotline or at
http://epa.gov/safewater/lead.

SID-Peabody Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Peabody Public Water System customers. Your surface water is purchased from the City of Fairfield, and comes
from Lake Berryessa, and the Sacramento River Delta. Public involvement in SID decisions is welcome. SID Board
meetings are held regularly the third Tuesday of the month at 7:00 p.m. at 810 Vaca Valley Parkway, Suite 201, Vacaville,
CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking
Water, and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A
Source Water Assessment for Lake Berryessa was completed in 2003, and the Sacramento Delta was completed in 2002.
These sources are considered most vulnerable to illegal activities/dumping, herbicide application, and urban/agricultural
runoff not associated with any contaminants detected in the water supply. A summary of these assessments can be
obtained by contacting SID at 707-455-4021.
For more information, contact Sue Murphy, Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest level
of a contaminant that is allowed in drinking water. Primary
MCLs are set as close to the PHGs (or MCLGs) as is
economically and technologically feasible. Secondary MCLs
are set to protect the odor, taste, and appearance of drinking
water.
Maximum Contaminant Level Goal (MCLG): The level
of a contaminant in drinking water below which there is no
known or expected risk to health. MCLGs are set by the U.S.
Environmental Protection Agency (USEPA).
Public Health Goal (PHG): The level of a contaminant in
drinking water below which there is no known or expected
risk to health. PHGs are set by the California Environmental
Protection Agency.
Maximum Residual Disinfectant Level (MRDL): The
highest level of a disinfectant allowed in drinking water.
There is convincing evidence that addition of a disinfectant
is necessary for control of microbial contaminants.
Maximum Residual Disinfectant Level Goal (MRDLG):
The level of a drinking water disinfectant below which there
is no known or expected risk to health. MRDLGs do not
reflect the benefits of the use of disinfectants to control
microbial contaminants.
ppm: parts per million or milligrams per liter (mg/L)
ppb: parts per billion or micrograms per liter (ug/L)

Primary Drinking Water Standards (PDWS): MCLs or MRDLs for
contaminants that affect health along with their monitoring and reporting
requirements, and water treatment requirements.
Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the drinking water.
Contaminants with SDWSs do not affect health at the MCL levels.
Treatment Technique (TT): A required process intended to reduce the
level of a contaminant in drinking water.
Action Level (AL): The concentration of a contaminant which, if
exceeded, triggers treatment or other requirements which a water system
must follow.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an enforceable
standard, although requirements and recommendations may apply if
detected above this level.
Variances and Exemptions: Department permission to exceed an MCL
or not comply with a treatment technique under certain conditions.
NA: not applicable
ND: not detectable at testing limit
pCi/L: picocuries per liter
µS/cm: microsiemens per centimeter
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs, springs,
and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring minerals and, in
some cases, radioactive material, and can pick up substances resulting from the presence of animals or from human activity.
Contaminants that may be present in source water include:
•
•
•
•
•

Microbial contaminants, such as viruses and bacteria, that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater runoff,
industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff, and
residential uses.
Organic chemical contaminants, including synthetic and volatile organic chemicals, that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.

In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board – Division of
Drinking Water (DDW) prescribe regulations that limit the amount of certain contaminants in water provided by public water
systems. DDW regulations also establish limits for contaminants in bottled water that must provide the same protection for
public health.
Tables below list all of the drinking water contaminants that were detected during the most recent sampling for the
constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a health risk.
DDW allows systems to monitor for certain contaminants less than once per year because the concentrations of these
contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF COLIFORM BACTERIA
Microbiological
Constituents

Highest No.
of detections

Months
violation

Total Coliform Bacteria

(In a mo.)
0
(In the year)

0

0

0

E. coli

MCL

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
fecal coliform or E. coli

Typical Source of Bacteria
Naturally present in the environment

0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
No. of
samples
collected

90th
percentile
level

No. of sites
exceeding AL

AL

PHG

Typical Source of Constituents

Lead (ppb)
6/17/2016

5

3.8

0

15

2

Copper (ppm)
6/17/2016

5

0.245

0

1.3

0.30

Internal corrosion of household water
plumbing systems; discharges from
industrial manufacturers; erosion of natural
deposits
Internal corrosion of household water
plumbing systems; erosion of natural
deposits; leaching from wood preservatives

Lead and Copper
(reporting units)

TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Sodium (ppm)

Quarterly
2017
Quarterly
2017

23.9

14.7-38.1

None

None

Generally found in ground & surface water

141

62.0-206

None

None

Generally found in ground & surface water

Hardness (ppm)
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TABLE 4 - DETECTION OF CONSTITUENT WITH A PRIMARY DRINKING WATER STANDARD IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Typical Source of Constituent

Aluminum (ppm)

Quarterly
2017

0.052

ND-0.079

1

0.6

Erosion of natural deposits; residue from
some surface water treatment processes

Arsenic (ppb)

Quarterly
2017

0.700

ND-2.5

10

0.004

Fluoride (ppm)

Quarterly
2017

0.764

0.648-0.894

2.0

1

Erosion of natural deposits; runoff from
orchards; glass and electronics
production wastes
Erosion of natural deposits; water
additive which promotes strong teeth

Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors
TTHMs (Total
Trihalomethanes) (ppb)

Quarterly
2017

66

42-70

801

NA

By-product of drinking water
chlorination

Haloacetic Acids (ppb)

Quarterly
2017

18

11-24

601

NA

By-product of drinking water
chlorination

Chlorine (ppm)

Monthly

0.65

0.27-0.95

[MRDL =
4.0 (as
Cl2)]

[MRDLG =
4 (as Cl2)]

2017

Drinking water disinfectant added for
treatment

TABLE 5 - DETECTION OF CONSTITUENT WITH A SECONDARY DRINKING WATER STANDARD IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Aluminum (ppb)

Quarterly
2017

52

ND-79

200

NA

Erosion of natural deposits; residual from
some surface water treatment processes

Chloride (ppm)

Quarterly
2017

14.2

9.5-21.5

500

NA

Runoff/leaching from natural deposits;
seawater influence

Odor (units)

Quarterly
2017

1.4

1.0-1.4

3

NA

Naturally-occurring organic materials

Specific Conductance
(µS/cm)

Quarterly
2017

331

203-573

1600

NA

Substances that form ions when in water;
seawater influence

Sulfate (ppm)

Quarterly
2017

34.8

9.1-59.0

500

NA

Runoff/leaching from natural deposits

Total Dissolved Solids
(ppm)

Quarterly
2017

213

144-315

1000

NA

Runoff/leaching from natural deposits

Turbidity (units)

Quarterly
2017

0.076

0.036-0.909

5

NA

Soil runoff

TABLE 6 – DETECTION OF UNREGULATED CONSTITUENT
Sample
Date

Average
Detected

Range of
Detections

NL

PHG
(MCLG)

Boron (ppm)

Quarterly
2017

0.20

0.11-0.29

1.0

NA

Runoff/leaching from natural deposits

Vanadium (ppb)

Quarterly
2017

0.95

ND-3.8

50

NA

Runoff/leaching from natural deposits

Hexavalent Chromium (ppb)

Quarterly
2017

0.42

0.08-0.62

10

NA

Runoff/leaching from natural deposits

Constituent
(reporting units)

(1) Compliance

Typical Source of Constituent

is based on a locational running annual average (LRAA).
*Any violation of an MCL, MRDL, or TT is asterisked. Additional information regarding the violation is provided later in this report.
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For Systems Providing Surface Water as a Source of Drinking Water:
TABLE 7 - SAMPLING RESULTS RELATED TO TREATMENT OF SURFACE WATER SOURCES
Treatment Technique (a)
(Type of approved filtration technology used)

Conventional Filtration
Turbidity of the filtered water must:

Turbidity Performance Standards (b)
(that must be met through the water treatment process)

1 – Be less than or equal to 0.3 NTU in 95% of measurements in a month.
2 – Not exceed 1.0 NTU for more than one continuous hour.

Lowest monthly percentage of samples that met Turbidity
Performance Standard No. 1.

100%

Highest single turbidity measurement during the year

0.12 NTU

Number of violations of any surface water treatment
requirements

0

(a) A required process intended to reduce the level of a contaminant in drinking water.
(b) Turbidity (measured in NTU) is a measurement of the cloudiness of water and is a good indicator of water quality and filtration performance.

Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants. The
presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. These people
should seek advice about drinking water from their health care providers. USEPA/Centers for Disease Control (CDC) guidelines
on appropriate means to lessen the risk of infection by Cryptosporidium and other microbial contaminants are available from the
Safe Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children. Lead
in drinking water is primarily from materials and components associated with service lines and home plumbing. SID-Peabody
is responsible for providing high quality drinking water, but cannot control the variety of materials used in plumbing
components. When your water is sitting for several hours, you can minimize the potential for lead exposure by flushing your
tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are concerned about lead in your water, you
my wish to have your water tested. Information on lead in drinking water, testing methods, and steps you can take to minimize
exposure is available from the Safe Drinking Water Hotline or at http://epa.gov/safewater/lead .

SID-Pleasant Hills Public Water System
2017 Annual Water Quality Report
Your drinking water supply DOES NOT meet health related standards. It is
UNSAFE to drink.
Solano Irrigation District welcomes this yearly opportunity to communicate to our SID-Pleasant Hills Public Water System
customers. Your untreated surface water is supplied from Lake Berryessa. Public involvement in SID decisions is welcome.
SID Board meetings are held regularly the third Tuesday of the month at 7:00 p.m. at 810 Vaca Valley Parkway, Suite 201,
Vacaville, CA 95688.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water assessment for Lake Berryessa was completed in 2003. This source is considered most vulnerable to the following
activities not associated with any detected contaminants: illegal activities/dumping, herbicide application, and
urban/agricultural runoff.
For more information, contact Sue Murphy-Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest
level of a contaminant that is allowed in drinking water.
Primary MCLs are set as close to the PHGs (or MCLGs)
as is economically and technologically feasible.
Secondary MCLs are set to protect the odor, taste, and
appearance of drinking water.

Primary Drinking Water Standards (PDWS): MCLs or
MRDLs for contaminants that affect health along with their
monitoring and reporting requirements, and water treatment
requirements.

Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the
Maximum Contaminant Level Goal (MCLG): The drinking water. Contaminants with SDWSs do not affect health
level of a contaminant in drinking water below which at the MCL levels.
there is no known or expected risk to health. MCLGs are
Treatment Technique (TT): A required process intended to
set by the U.S. Environmental Protection Agency
reduce the level of a contaminant in drinking water.
(USEPA).
Action Level (AL): The concentration of a contaminant which,
Public Health Goal (PHG): The level of a contaminant
if exceeded, triggers treatment or other requirements which a
in drinking water below which there is no known or
water system must follow.
expected risk to health. PHGs are set by the California
Environmental Protection Agency.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an
Maximum Residual Disinfectant Level (MRDL):
enforceable standard, although requirements and recommendations
The highest level of a disinfectant allowed in drinking
may apply if detected above this level.
water. There is convincing evidence that addition of a
disinfectant is necessary for control of microbial Variances and Exemptions: Department permission to exceed
contaminants.
an MCL or not comply with a treatment technique under certain
Maximum Residual Disinfectant Level Goal conditions.
(MRDLG): The level of a drinking water disinfectant NA: not applicable
below which there is no known or expected risk to ND: not detectable at testing limit
health. MRDLGs do not reflect the benefits of the use of
pCi/L: picocuries per liter (a measure of radiation)
disinfectants to control microbial contaminants.
ppm: parts per million or milligrams per liter (mg/L)

µS/cm: microsiemens per centimeter

ppb: parts per billion or micrograms per liter (ug/L)
The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
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minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
Contaminants that may be present in source water include:
• Microbial contaminants, such as viruses and bacteria, that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
• Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
• Organic chemical contaminants, including synthetic and volatile organic chemicals, that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
• Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board (State Board)
prescribe regulations that limit the amount of certain contaminants in water provided by public water systems. State
Board regulations also establish limits for contaminants in bottled water that must provide the same protection for public
health.
Tables below list all of the drinking water contaminants that were detected during the most recent sampling for
the constituent. The presence of these contaminants in the water INDICATES that the water poses a health risk. State
Board allows systems to monitor for certain contaminants less than once per year because the system uses untreated
surface water.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF COLIFORM BACTERIA
Microbiological
Constituents
Total Coliform Bacteria
Fecal Coliform or E. coli

MCL

MCLG

Typical Source of Bacteria

Highest No.
of detections

Months
in
violation

Always
Present
Always
Present

12*

More than 1 sample in a
month with a detection

0

Naturally present in the environment

12*

A routine sample and a repeat
sample detect total coliform
and either sample also detects
fecal coliform or E. coli

0

Human and animal fecal waste

TABLE 2 - SAMPLING RESULTS FOR SODIUM AND HARDNESS IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Sodium (ppm)
Hardness (ppm)

3/29/2017
3/29/2017

13
170

13
170

none
none

none
none

Generally found in ground & surface water
Generally found in ground & surface water

TABLE 3 - DETECTION OF CONSTITUENTS WITH A PRIMARY DRINKING WATER STANDARD IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Typical Source of Constituent

Arsenic (ppb)

3/29/17

2.1

2.1

10

0.004

Erosion of Natural Deposits

Barium (ppm)

3/29/17

0.053

0.053

1

2

Erosion of Natural Deposits
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TABLE 4 - DETECTION OF CONSTITUENTS WITH A SECONDARY DRINKING WATER STANDARD IN SOURCE
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Chloride (ppm)

3/29/2017

15

15

500

NA

Color (units)

3/29/2017

15

15

15

NA

Manganese (ppb)

3/29/2017

21

21

50

NA

Odor (units)

3/29/2017

2.5

2.5

3

NA

Specific Conductance (µS/cm)

3/29/2017

350

350

1600

NA

Sulfate (ppm)

3/29/2017

24

24

500

NA

Total Dissolved Solids (ppm)

3/29/2017

200

200

1000

NA

Substances that form ions when in water;
seawater influence
Runoff/leaching from natural deposits;
industrial wastes
Runoff/leaching from natural deposits

Turbidity (units)

3/29/2017

1.8

1.8

5

NA

Soil runoff

Runoff/leaching from natural deposits;
seawater influence
Naturally –occurring organic materials
Leaching from natural deposits;
industrial wastes
Naturally-occurring organic materials

TABLE 5 - SAMPLING RESULTS RELATED TO TREATMENT OF SURFACE WATER SOURCES
Treatment Technique (a)
(Type of approved filtration technology used)

NO TREATMENT

Turbidity Performance Standards (b)
(that must be met through the water treatment process)

NOT APPLICABLE NO TREATMENT

Lowest monthly percentage of samples that met Turbidity
Performance Standard No. 1.

NOT APPLICABLE NO TREATMENT

Highest single turbidity measurement during the year

NOT APPLICABLE NO TREATMENT

Number of violations of any surface water treatment
requirements

ALWAYS IN VIOLATION

*Any violation of an MCL, MRDL, or TT is asterisked. Additional information regarding the violation is provided later in this report.
(a) A required process intended to reduce the level of a contaminant in drinking water.
(b) Turbidity (measured in NTU) is a measurement of the cloudiness of water and is a good indicator of water quality and filtration performance.
Turbidity results which meet performance standards are considered to be in compliance with filtration requirements.

Summary Information for Constituents Exceeding an MCL, MRDL, or AL, or a Violation of Any Treatment
Technique or Monitoring and Reporting Requirement

Your drinking water supply DOES NOT meet health related standards. It is UNSAFE to drink.

In 2018 a NEW Surface Water Treatment Plant became operational, and Division of Drinking Water issued a NEW
Water Supply Permit on April 30, 2018. You will be informed of the Drinking Water results in next year’s annual report.
NEW permitted facilities undergo more extensive testing during the first year of operations.
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Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants.
The presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. More
information about contaminants, potential health effects, and reducing risks can be obtained by calling the USEPA’s Safe
Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
SID-Pleasant Hills is responsible for providing high quality drinking water, but cannot control the variety of materials
used in plumbing components. When your water is sitting for several hours, you can minimize the potential for lead
exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are
concerned about lead in your water, you my wish to have your water tested. Information on lead in drinking water, testing
methods, and steps you can take to minimize exposure is available from the Safe Drinking Water Hotline or at
http://epa.gov/safewater/lead .

SID-Quail Canyon Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Quail Canyon Public Water System customers. Your ground water is supplied from one well in your local area.
Public involvement in SID decisions is welcome. SID Board meetings are held regularly the third Tuesday of the month at
7:00 p.m. at 810 Vaca Valley Parkway, Suite 201, Vacaville, CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board, and the U.S. Environmental
Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water Assessment for the well was completed in 2003. The source is considered most vulnerable to the following activities
not associated with any detected contaminants: above ground storage tanks, and metal plating/finishing/fabricating. A
summary of the assessment can be obtained by contacting SID.
For more information, contact Sue Murphy-Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest
level of a contaminant that is allowed in drinking water.
Primary MCLs are set as close to the PHGs (or MCLGs)
as is economically and technologically feasible.
Secondary MCLs are set to protect the odor, taste, and
appearance of drinking water.

Primary Drinking Water Standards (PDWS): MCLs or
MRDLs for contaminants that affect health along with their
monitoring and reporting requirements, and water treatment
requirements.

Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the
Maximum Contaminant Level Goal (MCLG): The drinking water. Contaminants with SDWSs do not affect health
level of a contaminant in drinking water below which at the MCL levels.
there is no known or expected risk to health. MCLGs are
Treatment Technique (TT): A required process intended to
set by the U.S. Environmental Protection Agency
reduce the level of a contaminant in drinking water.
(USEPA).
Action Level (AL): The concentration of a contaminant which,
Public Health Goal (PHG): The level of a contaminant
if exceeded, triggers treatment or other requirements which a
in drinking water below which there is no known or
water system must follow.
expected risk to health. PHGs are set by the California
Environmental Protection Agency.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an
Maximum Residual Disinfectant Level (MRDL):
enforceable
standard,
although
requirements
and
The highest level of a disinfectant allowed in drinking
recommendations may apply if detected above this level.
water. There is convincing evidence that addition of a
disinfectant is necessary for control of microbial Variances and Exemptions: Department permission to exceed
contaminants.
an MCL or not comply with a treatment technique under certain
Maximum Residual Disinfectant Level Goal conditions.
(MRDLG): The level of a drinking water disinfectant NA: not applicable
below which there is no known or expected risk to ND: not detectable at testing limit
health. MRDLGs do not reflect the benefits of the use of
µS/cm: microsiemens per centimeter
disinfectants to control microbial contaminants.
ppm: parts per million or milligrams per liter (mg/L)

ppb: parts per billion or micrograms per liter (ug/L)

The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
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minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
Contaminants that may be present in source water include:
• Microbial contaminants, such as viruses and bacteria that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
• Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
• Organic chemical contaminants, including synthetic and volatile organic chemicals that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
• Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board (State Board)
prescribe regulations that limit the amount of certain contaminants in water provided by public water systems. State
Board regulations also establish limits for contaminants in bottled water that must provide the same protection for public
health.
The tables below list all of the drinking water contaminants that were detected during the most recent sampling
for the constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a
health risk. The State Board allows systems to monitor for certain contaminants less than once per year because the
concentrations of these contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF BACTERIA
Microbiological
Constituents

Highest No.
of detections

Total Coliform Bacteria

(In a mo.)
0
(In the year)

0

0

0

E. Coli

MCL

No. of
months
in
violation

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
Lead and Copper
(reporting units)

Lead (ppb)
9/18/15
Copper (ppm)
9/18/15

No. of
samples
collected

90th
percentile
level
detected

No. of sites
exceeding AL

AL

PHG

5

5.5

0

15

0.2

Internal corrosion of household water
plumbing systems

5

0.195

0

1.3

0.30

Internal corrosion of household water
plumbing systems

Typical Source of Constituent

TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS
Constituent
(reporting units)

Sample
Date

Average
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Sodium (ppm)
Hardness (ppm)

7/11/2017
7/11/2017

17
250

17
250

none
none

none
none

Generally found in ground & surface water
Generally found in ground & surface water
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TABLE 4 - DETECTION OF CONSTITUENTS WITH A PRIMARY DRINKING WATER STANDARD
Typical Source of Constituent

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Barium (ppm)

7/11/2017

0.12

0.12

1

2

Copper (ppm)

7/11/2017

0.05

0.05

(AL=1.3)

0.3

Fluoride (ppm)

7/11/2017

0.14

0.14

2.0

1

Erosion of natural deposits

Nitrate, as Nitrogen (ppm)

7/11/2017

0.37

0.37

10

10

Selenium (ppb)

7/11/2017

3.2

3.2

50

30

Runoff and leaching from fertilizer use;
leaching from septic tanks and sewage;
erosion of natural deposits
Erosion of natural deposits

Constituent
(reporting units)

Discharge of oil drilling wastes, metal
refineries; erosion of natural deposits
Internal corrosion of household
plumbing systems; erosion of natural
deposits

Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors in Distribution System
Total Trihalomethanes (ppb)

7/11/2017

ND

ND

801

NA

Haloacetic Acids (ppb)

7/11/2017

ND

ND

601

NA

Monthly
2017

0.73

0.41-1.44

[4.0]

[4]

Chlorine (ppm)

By-product of drinking water
chlorination
By-product of drinking water
chlorination
Drinking water disinfectant added for
treatment

TABLE 5 – DETECTION OF CONSTITUENTS WITH A SECONDARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Chloride (ppm)

7/11/2017

9.4

9.4

500

NA

Copper (ppm)

7/11/2017

0.05

0.05

1.0

NA

Specific Conductance (µS/cm)

7/11/2017

540

540

1600

NA

Sulfate (ppm)

7/11/2017

11

11

500

NA

Total Dissolved Solids (ppm)

7/11/2017

290

290

1000

NA

Runoff/leaching from natural deposits;
seawater influence
Internal corrosion of household
plumbing systems; erosion of natural
deposits
Substances that form ions when in water;
seawater influence
Runoff/leaching from natural deposits;
industrial wastes
Runoff/leaching from natural deposits

Turbidity (units)

7/11/2017

0.10

0.10

5

NA

Soil runoff

1

Compliance is based on a locational RAA (running annual average)

Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants.
The presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. More
information about contaminants, potential health effects, and reducing risks can be obtained by calling the USEPA’s Safe
Drinking Water Hotline 1-800-426-4791.
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If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
SID-Quail Canyon is responsible for providing high quality drinking water, but cannot control the variety of materials
used in plumbing components. When your water is sitting for several hours, you can minimize the potential for lead
exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are
concerned about lead in your water, you my wish to have your water tested. Information on lead in drinking water, testing
methods, and steps you can take to minimize exposure is available from the Safe Drinking Water Hotline or at
http://epa.gov/safewater/lead .

SID-Stocking Ranch Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Stocking Ranch Public Water System customers. Your ground water is supplied from one well in your local area.
Public involvement in SID decisions is welcome. SID Board meetings are held regularly the third Tuesday of the month at
7:00 p.m. at 810 Vaca Valley Parkway, Suite 201, Vacaville, CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking Water,
and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water Assessment for the groundwater well was completed in 2003. The source is considered most vulnerable to the
following activities not associated with any detected contaminants: above ground storage tanks, metal plating/finishing, or
fabricating.
For more information, contact Sue Murphy-Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest level of
a contaminant that is allowed in drinking water. Primary MCLs
are set as close to the PHGs (or MCLGs) as is economically
and technologically feasible. Secondary MCLs are set to
protect the odor, taste, and appearance of drinking water.
Maximum Contaminant Level Goal (MCLG): The level of
a contaminant in drinking water below which there is no
known or expected risk to health. MCLGs are set by the U.S.
Environmental Protection Agency (USEPA).
Public Health Goal (PHG): The level of a contaminant in
drinking water below which there is no known or expected risk
to health. PHGs are set by the California Environmental
Protection Agency.
Maximum Residual Disinfectant Level (MRDL): The
highest level of a disinfectant allowed in drinking water. There
is convincing evidence that addition of a disinfectant is
necessary for control of microbial contaminants.

Primary Drinking Water Standards (PDWS): MCLs or MRDLs for
contaminants that affect health along with their monitoring and
reporting requirements, and water treatment requirements.
Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the drinking
water. Contaminants with SDWSs do not affect health at the MCL
levels.
Treatment Technique (TT): A required process intended to reduce
the level of a contaminant in drinking water.
Action Level (AL): The concentration of a contaminant which, if
exceeded, triggers treatment or other requirements which a water
system must follow.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an enforceable
standard, although requirements and recommendations may apply if
detected above this level.

Maximum Residual Disinfectant Level Goal (MRDLG):
The level of a drinking water disinfectant below which there is
no known or expected risk to health. MRDLGs do not reflect
the benefits of the use of disinfectants to control microbial
contaminants.

Variances and Exemptions: Department permission to exceed an
MCL or not comply with a treatment technique under certain
conditions.

ppm: parts per million or milligrams per liter (mg/L)

TON: threshold odor number

ppb: parts per billion or micrograms per liter (ug/L)

µS/cm: microsiemens per centimeter

NA: not applicable
ND: not detectable at testing limit
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
Contaminants that may be present in source water include:
• Microbial contaminants, such as viruses and bacteria that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
• Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
• Organic chemical contaminants, including synthetic and volatile organic chemicals that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
• Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board (State Board)
prescribe regulations that limit the amount of certain contaminants in water provided by public water systems. State
Board regulations also establish limits in bottled water that must provide the same protection for public health.
Tables below list all of the drinking water contaminants that were detected during the most recent sampling for
the constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a
health risk. The State Board allows systems to monitor for certain contaminants less than once per year because the
concentrations of these contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF BACTERIA
Microbiological Constituents Highest No.
of detections

Total Coliform Bacteria
E. coli

MCL

No. of
months
in
violation

(In a mo.)
0
(In the year)

0

0

0

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
Lead and Copper
(reporting units)

Lead (ppb)
9/28/2015
Copper (ppm)
9/28/2015

No. of
samples
collected

90th
percentile
level
detected

No. of sites
exceeding AL

AL

PHG

5

4.95

0

15

0.2

Internal corrosion of household water
plumbing systems

5

0.495

0

1.3

0.3

Internal corrosion of household water
plumbing systems

Typical Source of Constituent

TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Sodium (ppm)

4/4/2017

85

85

none

none

Hardness (ppm)

4/4/2017

78

78

none

none

Typical Source of Constituent

Salt present in the water and is generally
naturally occurring
Sum of cations present in the water
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TABLE 4 - DETECTION OF CONSTITUENTS WITH A PRIMARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Typical Source of Constituent

Arsenic (ppb)

4/4/2017

7.9

7.9

50

0.004

Erosion of natural deposits; residue from
some surface water treatment processes

Barium (ppm)

4/4/2017

0.11

0.11

1

2

Discharge of oil drilling wastes, metal
refineries; erosion of natural deposits

Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors in Distribution System
Total Trihalomethanes (ppb)

7/10/2017

ND

ND

80

NA

Haloacetic Acids (ppb)

7/10/2017

ND

ND

60

NA

Monthly

0.58

0.06-1.59

[4.0]

[4]

Chlorine (ppm)

2017

By-product of drinking water
chlorination
By-product of drinking water
chlorination
Drinking water disinfectant added for
treatment

TABLE 5 - DETECTION OF CONSTITUENTS WITH A SECONDARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Chloride (ppm)

4/4/2017

10

10

500

NA

Iron (ppb)

4/4/2017

320*

320*

300

NA

Manganese (ppb)

4/14/2017

97*

97*

50

NA

Leaching from natural deposits

Specific Conductance (µS/cm)

4/14/2017

480

480

1600

NA

Sulfate (ppm)

4/14/2017

22

22

500

NA

Total Dissolved Solids (ppm)

4/14/2017

290

290

1000

NA

Substances that form ions when in water;
seawater influence
Runoff/leaching from natural deposits;
industrial wastes
Runoff/leaching from natural deposits

Turbidity (units)

4/14/2017

0.81

0.81

5

NA

Soil runoff

Runoff/leaching from natural deposits;
seawater influence
Leaching from natural deposits;
industrial wastes

*Any violation of an MCL, MRDL, or TT is asterisked. Additional information regarding the violation is provided later in this report.

Secondary Drinking Water Standards (SDWS): MCLs for contaminants that affect taste, odor, or appearance of the
drinking water. Contaminants with SDWSs do not affect health at the MCL levels.
Summary Information for Constituents Exceeding an MCL, MRDL, or AL, or a Violation of Any Treatment
Technique or Monitoring and Reporting Requirement
* Iron was found at levels that exceed the secondary MCL of 300 ppb. The iron MCL was set to protect
you against unpleasant aesthetic effects (e.g., color, taste, odor) and the staining of plumbing fixtures
(e.g., tubs and sinks) and clothing while washing. The high iron levels are due to leaching of natural deposits.
* Manganese was found at levels that exceed the secondary MCL of 50 ppb. The manganese MCL was set to protect
you against unpleasant aesthetic effects (e.g., color, taste, odor) and the staining of plumbing fixtures
(e.g., tubs and sinks) and clothing while washing. The high manganese levels are due to leaching of natural deposits.
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Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants.
The presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. More
information about contaminants, potential health effects, and reducing risks can be obtained by calling the USEPA’s Safe
Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
SID-Stocking Ranch is responsible for providing high quality drinking water, but cannot control the variety of materials
used in plumbing components. When your water is sitting for several hours, you can minimize the potential for lead
exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are
concerned about lead in your water, you my wish to have your water tested. Information on lead in drinking water, testing
methods, and steps you can take to minimize exposure is available from the Safe Drinking Water Hotline or at
http://epa.gov/safewater/lead .

SID-Stocking Ranch Public Water System
2017 Annual Water Quality Report
Solano Irrigation District welcomes this yearly opportunity to communicate our commitment to delivering quality water to
our SID-Stocking Ranch Public Water System customers. Your ground water is supplied from one well in your local area.
Public involvement in SID decisions is welcome. SID Board meetings are held regularly the third Tuesday of the month at
7:00 p.m. at 810 Vaca Valley Parkway, Suite 201, Vacaville, CA 95688.

This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking Water,
and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water Assessment for the groundwater well was completed in 2003. The source is considered most vulnerable to the
following activities not associated with any detected contaminants: above ground storage tanks, metal plating/finishing, or
fabricating.
For more information, contact Sue Murphy-Water Quality Specialist, 707-455-4021.
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest level of
a contaminant that is allowed in drinking water. Primary MCLs
are set as close to the PHGs (or MCLGs) as is economically
and technologically feasible. Secondary MCLs are set to
protect the odor, taste, and appearance of drinking water.
Maximum Contaminant Level Goal (MCLG): The level of
a contaminant in drinking water below which there is no
known or expected risk to health. MCLGs are set by the U.S.
Environmental Protection Agency (USEPA).
Public Health Goal (PHG): The level of a contaminant in
drinking water below which there is no known or expected risk
to health. PHGs are set by the California Environmental
Protection Agency.
Maximum Residual Disinfectant Level (MRDL): The
highest level of a disinfectant allowed in drinking water. There
is convincing evidence that addition of a disinfectant is
necessary for control of microbial contaminants.

Primary Drinking Water Standards (PDWS): MCLs or MRDLs for
contaminants that affect health along with their monitoring and
reporting requirements, and water treatment requirements.
Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the drinking
water. Contaminants with SDWSs do not affect health at the MCL
levels.
Treatment Technique (TT): A required process intended to reduce
the level of a contaminant in drinking water.
Action Level (AL): The concentration of a contaminant which, if
exceeded, triggers treatment or other requirements which a water
system must follow.
Notification Level (NL): Health based advisory level set by the
Department for constituents with no MCL. This is not an enforceable
standard, although requirements and recommendations may apply if
detected above this level.

Maximum Residual Disinfectant Level Goal (MRDLG):
The level of a drinking water disinfectant below which there is
no known or expected risk to health. MRDLGs do not reflect
the benefits of the use of disinfectants to control microbial
contaminants.

Variances and Exemptions: Department permission to exceed an
MCL or not comply with a treatment technique under certain
conditions.

ppm: parts per million or milligrams per liter (mg/L)

TON: threshold odor number

ppb: parts per billion or micrograms per liter (ug/L)

µS/cm: microsiemens per centimeter

NA: not applicable
ND: not detectable at testing limit
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
Contaminants that may be present in source water include:
• Microbial contaminants, such as viruses and bacteria that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
• Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
• Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
• Organic chemical contaminants, including synthetic and volatile organic chemicals that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
• Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board (State Board)
prescribe regulations that limit the amount of certain contaminants in water provided by public water systems. State
Board regulations also establish limits in bottled water that must provide the same protection for public health.
Tables below list all of the drinking water contaminants that were detected during the most recent sampling for
the constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a
health risk. The State Board allows systems to monitor for certain contaminants less than once per year because the
concentrations of these contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF BACTERIA
Microbiological Constituents Highest No.
of detections

Total Coliform Bacteria
E. coli

MCL

No. of
months
in
violation

(In a mo.)
0
(In the year)

0

0

0

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
Lead and Copper
(reporting units)

Lead (ppb)
9/28/2015
Copper (ppm)
9/28/2015

No. of
samples
collected

90th
percentile
level
detected

No. of sites
exceeding AL

AL

PHG

5

4.95

0

15

0.2

Internal corrosion of household water
plumbing systems

5

0.495

0

1.3

0.3

Internal corrosion of household water
plumbing systems

Typical Source of Constituent

TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Sodium (ppm)

4/4/2017

85

85

none

none

Hardness (ppm)

4/4/2017

78

78

none

none

Typical Source of Constituent

Salt present in the water and is generally
naturally occurring
Sum of cations present in the water

2017 Annual Water Quality Report

Page 3 of 4

TABLE 4 - DETECTION OF CONSTITUENTS WITH A PRIMARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Typical Source of Constituent

Arsenic (ppb)

4/4/2017

7.9

7.9

50

0.004

Erosion of natural deposits; residue from
some surface water treatment processes

Barium (ppm)

4/4/2017

0.11

0.11

1

2

Discharge of oil drilling wastes, metal
refineries; erosion of natural deposits

Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors in Distribution System
Total Trihalomethanes (ppb)

7/10/2017

ND

ND

80

NA

Haloacetic Acids (ppb)

7/10/2017

ND

ND

60

NA

Monthly

0.58

0.06-1.59

[4.0]

[4]

Chlorine (ppm)

2017

By-product of drinking water
chlorination
By-product of drinking water
chlorination
Drinking water disinfectant added for
treatment

TABLE 5 - DETECTION OF CONSTITUENTS WITH A SECONDARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Chloride (ppm)

4/4/2017

10

10

500

NA

Iron (ppb)

4/4/2017

320*

320*

300

NA

Manganese (ppb)

4/14/2017

97*

97*

50

NA

Leaching from natural deposits

Specific Conductance (µS/cm)

4/14/2017

480

480

1600

NA

Sulfate (ppm)

4/14/2017

22

22

500

NA

Total Dissolved Solids (ppm)

4/14/2017

290

290

1000

NA

Substances that form ions when in water;
seawater influence
Runoff/leaching from natural deposits;
industrial wastes
Runoff/leaching from natural deposits

Turbidity (units)

4/14/2017

0.81

0.81

5

NA

Soil runoff

Runoff/leaching from natural deposits;
seawater influence
Leaching from natural deposits;
industrial wastes

*Any violation of an MCL, MRDL, or TT is asterisked. Additional information regarding the violation is provided later in this report.

Secondary Drinking Water Standards (SDWS): MCLs for contaminants that affect taste, odor, or appearance of the
drinking water. Contaminants with SDWSs do not affect health at the MCL levels.
Summary Information for Constituents Exceeding an MCL, MRDL, or AL, or a Violation of Any Treatment
Technique or Monitoring and Reporting Requirement
* Iron was found at levels that exceed the secondary MCL of 300 ppb. The iron MCL was set to protect
you against unpleasant aesthetic effects (e.g., color, taste, odor) and the staining of plumbing fixtures
(e.g., tubs and sinks) and clothing while washing. The high iron levels are due to leaching of natural deposits.
* Manganese was found at levels that exceed the secondary MCL of 50 ppb. The manganese MCL was set to protect
you against unpleasant aesthetic effects (e.g., color, taste, odor) and the staining of plumbing fixtures
(e.g., tubs and sinks) and clothing while washing. The high manganese levels are due to leaching of natural deposits.
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Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants.
The presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. More
information about contaminants, potential health effects, and reducing risks can be obtained by calling the USEPA’s Safe
Drinking Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children.
Lead in drinking water is primarily from materials and components associated with service lines and home plumbing.
SID-Stocking Ranch is responsible for providing high quality drinking water, but cannot control the variety of materials
used in plumbing components. When your water is sitting for several hours, you can minimize the potential for lead
exposure by flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are
concerned about lead in your water, you my wish to have your water tested. Information on lead in drinking water, testing
methods, and steps you can take to minimize exposure is available from the Safe Drinking Water Hotline or at
http://epa.gov/safewater/lead .

2017 Annual Water Quality Report
Rural North Vacaville Water District welcomes this yearly opportunity to communicate our commitment to delivering
quality water to our customers. Your ground water is supplied from two wells (one of which is reserved for emergency use
only) in your local area. Board meetings are held at 4135 Cantelow Road, Vacaville, on the second Tuesday of

every month at 7 pm. Additional information provided on the district website at www.RNVWD.COM
This report tells you that after testing for over 100 different constituents, your drinking water supply meets all
health related standards established by the State Water Resources Control Board – Division of Drinking Water,
and the U.S. Environmental Protection Agency.
All source waters used for drinking water are required to be assessed for the vulnerability to possible contaminants. A Source
Water Assessment for the well was completed in 2002. The sources are considered most vulnerable to the following
activities not associated with any detected contaminants: Agricultural drainage, septic tanks, and improperly abandoned
wells. A summary of the assessment can be obtained by contacting the District office.
For more information, contact Sue Murphy, Water Quality Specialist 707-455-4021
Este informe contiene información muy importante sobre su agua potable.
Tradúzcalo ó hable con alguien que lo entienda bien.
TERMS USED IN THIS REPORT:
Maximum Contaminant Level (MCL): The highest
level of a contaminant that is allowed in drinking water.
Primary MCLs are set as close to the PHGs (or MCLGs)
as is economically and technologically feasible.
Secondary MCLs are set to protect the odor, taste, and
appearance of drinking water.

Primary Drinking Water Standards (PDWS): MCLs or
MRDLs for contaminants that affect health along with their
monitoring and reporting requirements, and water treatment
requirements.

Secondary Drinking Water Standards (SDWS): MCLs for
contaminants that affect taste, odor, or appearance of the
Maximum Contaminant Level Goal (MCLG): The drinking water. Contaminants with SDWSs do not affect health
level of a contaminant in drinking water below which at the MCL levels.
there is no known or expected risk to health. MCLGs are
Action Level (AL): The concentration of a contaminant which,
set by the U.S. Environmental Protection Agency
if exceeded, triggers treatment or other requirements which a
(USEPA).
water system must follow.
Public Health Goal (PHG): The level of a contaminant
Notification Level (NL): Health based advisory level set by the
in drinking water below which there is no known or
Department for constituents with no MCL. This is not an
expected risk to health. PHGs are set by the California
enforceable
standard,
although
requirements
and
Environmental Protection Agency.
recommendations may apply if detected above this level.
Maximum Residual Disinfectant Level (MRDL):
The highest level of a disinfectant allowed in drinking
water. There is convincing evidence that addition of a NA: not applicable
disinfectant is necessary for control of microbial pCi/L: picocuries per liter
contaminants.
µS/cm: microsiemens per centimeter
Maximum Residual Disinfectant Level Goal
(MRDLG): The level of a drinking water disinfectant ppb: parts per billion or micrograms per liter (ug/L)
below which there is no known or expected risk to ppm: parts per million or milligrams per liter (mg/L)
health. MRDLGs do not reflect the benefits of the use of
disinfectants to control microbial contaminants.
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The sources of drinking water (both tap water and bottled water) include rivers, lakes, streams, ponds, reservoirs,
springs, and wells. As water travels over the surface of the land or through the ground, it dissolves naturally-occurring
minerals and, in some cases, radioactive material, and can pick up substances resulting from the presence of animals or
from human activity.
Contaminants that may be present in source water include:
 Microbial contaminants, such as viruses and bacteria that may come from sewage treatment plants, septic systems,
agricultural livestock operations, and wildlife.
 Inorganic contaminants, such as salts and metals, that can be naturally-occurring or result from urban stormwater
runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or farming.
 Pesticides and herbicides, which may come from a variety of sources such as agriculture, urban stormwater runoff,
and residential uses.
 Organic chemical contaminants, including synthetic and volatile organic chemicals that are byproducts of industrial
processes and petroleum production, and can also come from gas stations, urban stormwater runoff, agricultural
application, and septic systems.
 Radioactive contaminants, which can be naturally-occurring or be the result of oil and gas production and mining
activities.
In order to ensure that tap water is safe to drink, USEPA and the State Water Resources Control Board – Division of
Drinking Water (DDW) prescribe regulations that limit the amount of certain contaminants in water provided by public
water systems. DDW regulations also establish limits for contaminants in bottled water that must provide the same
protection for public health.
The tables below list all of the drinking water contaminants that were detected during the most recent sampling
for the constituent. The presence of these contaminants in the water does not necessarily indicate that the water poses a
health risk. DDW allows systems to monitor for certain contaminants less than once per year because the concentrations
of these contaminants do not change frequently.
TABLE 1 - SAMPLING RESULTS SHOWING THE DETECTION OF BACTERIA
Microbiological Constituents Highest No.
of detections
Total Coliform Bacteria
E. Coli

MCL

Months
in
violation

(In a mo.)
0
(In the year)

0

0

0

MCLG

More than 1 sample in a
month with a detection
A routine sample and a repeat
sample detect total coliform
and either sample also detects
E. coli

Typical Source of Bacteria

Naturally present in the environment
0
Human and animal fecal waste
0

TABLE 2 – CUSTOMER TAP SAMPLING RESULTS FOR LEAD AND COPPER
Lead and Copper
(reporting units)

Lead (ppb)
8/7/2015
Copper (ppm)
8/7/2015

No. of
samples
collected

90th
percentile
level
detected

No. of sites
exceeding AL

AL

PHG

10

ND

0

15

0.2

Internal corrosion of household water
plumbing systems

10

0.150

0

1.3

0.30

Internal corrosion of household water
plumbing systems

Typical Source of Constituent

TABLE 3 - SAMPLING RESULTS FOR SODIUM AND HARDNESS
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Sodium (ppm)
Hardness (ppm)

10/3/2016
10/3/2016

67
120

67
120

none
none

none
none

Generally found in ground & surface water
Generally found in ground & surface water
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TABLE 4 - DETECTION OF CONSTITUENTS WITH A PRIMARY DRINKING WATER STANDARD
Constituent
(reporting units)
Arsenic (ppb)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL
[MRDL]

PHG
(MCLG)
[MRDLG]

Typical Source of Constituent

Quarterly

5.0

4.2-5.8

10

0.004

Erosion of natural deposits; runoff from
orchards; glass and electronic production
wastes

2017
Barium (ppm)

10/3/2016

0.006

0.006

1

2

Runoff/leaching from natural deposits

Fluoride (ppm)

10/3/2016

0.35

0.35

2.0

1

Erosion of natural deposits

Hexavalent Chromium (ppb)

11/16/2017

4.0

4.0

10

0.02

Erosion of natural deposits

Runoff and leaching from fertilizer use;
leaching from septic tanks and sewage;
erosion of natural deposits
Disinfection Byproducts, Disinfectant Residuals, and Disinfection Byproduct Precursors in Distribution System
Nitrate, as N (ppm)

11/16/2017

0.93

0.93

10

10

Total Trihalomethanes (ppb)

8/17/2017

14

14

80

NA

Haloacetic Acids (ppb)

8/17/2017

ND

ND

60

NA

Monthly

0.96

0.60-1.31

[4.0]

[4]

Chlorine (ppm)

2017

By-product of drinking water
chlorination
By-product of drinking water
chlorination
Drinking water disinfectant added for
treatment

TABLE 5 – DETECTION OF CONSTITUENTS WITH A SECONDARY DRINKING WATER STANDARD
Constituent
(reporting units)

Sample
Date

Average
Level
Detected

Range of
Detections

MCL

PHG
(MCLG)

Typical Source of Constituent

Chloride (ppm)

10/3/2016

9.1

9.1

500

NA

Runoff/leaching from natural deposits

Specific Conductance
(µS/cm)

10/3/2016

490

490

1600

NA

Substances that form ions when in water

Sulfate (ppm)

10/3/2016

30

30

500

NA

Runoff/leaching from natural deposits

Total Dissolved Solids
(ppm)

10/3/2016

360

360

1000

NA

Runoff/leaching from natural deposits

Turbidity (units)

10/3/2016

0.11

0.11

5

NA

Runoff/leaching from natural deposits

Additional General Information on Drinking Water
Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of some contaminants. The
presence of contaminants does not necessarily indicate that the water poses a health risk.
Some people may be more vulnerable to contaminants in drinking water than the general population. Immuno-compromised
persons such as persons with cancer undergoing chemotherapy, persons who have undergone organ transplants, people with
HIV/AIDS or other immune system disorders, some elderly, and infants can be particularly at risk from infections. More
information about contaminants, potential health effects, and reducing risks can be obtained by calling the USEPA’s Safe Drinking
Water Hotline 1-800-426-4791.
If present, elevated levels of lead can cause serious health problems, especially for pregnant women and young children. Lead in
drinking water is primarily from materials and components associated with service lines and home plumbing. Rural North
Vacaville Water District is responsible for providing high quality drinking water, but cannot control the variety of materials
used in plumbing components. When your water is sitting for several hours, you can minimize the potential for lead exposure by
flushing your tap for 30 seconds to 2 minutes before using water for drinking or cooking. If you are concerned about lead in
your water, you my wish to have your water tested. Information on lead in drinking water, testing methods, and steps you can
take to minimize exposure is available from the Safe Drinking Water Hotline or at http://epa.gov/safewater/lead .
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SID supports and participates with the other AWCC member’s efforts including involvement in
field days, workshops, and newsletters. SID’s Irrigation Specialist gives presentations and
provides newsletter articles and as a result many grower services throughout Solano County are
shared efforts.
SID provides notice of services and education programs available to its customers through its
website (Figure I-1), Notify Me® email and text message subscription services (Figure I-2), and
newsletter, “The Irrigator” (Attachment I-1).

Figure I-1. Solano Irrigation District Website, Main Page

I-2

November 2018

2018 SID WATER
MANAGEMENT PLAN

DISTRICT EDUCATION
PROGRAMS

Figure I-2. Solano Irrigation District Website, Notify Me® Subscription Services Page
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ATTACHMENT I-1. THE IRRIGATOR NEWSLETTER (MARCH 2018)
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The Irrigator
A crop water use information project of Solano Irrigation District, Reclamation District 2068,
Maine Prairie Water District, Solano County Water Agency, Natural Resources Conservation
Service, and the Dixon and Solano Resource Conservation Districts

810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

Upcoming Irrigation Efficiency Workshop
Thursday March 22, 2018 9am-noon, lunch provided
Wooden Valley Winery
4756 Suisun Valley Rd., Fairfield


Soil Moisture Monitoring



Combine Soil and ET for Scheduling



PG&E Efficiency Program & Rates



Utilizing Solano Weather Data



Evaluate Your Irrigations

Sign up for available soil sensors & meters
Presenters:
Paul Lum, Ag Water Conservation Committee
Don Schukraft, Western Weather Group
Scott Bond/Jaime Collard, PG&E
Qualifies for 2.0 hours Continuing Education Credits
for growers with Nitrogen Management Plan selfcertification under the Irrigated Lands Program
Sponsored by the Solano Co. Ag Water Conservation
Committee. Please RSVP to Paul Lum at
LumP@sidwater.org or (707) 455-4024.

Grower Services Continued for 2018
- Soil Sensor Installations
-Irrigation Evaluations
-Pump Efficiency Testing
-Irrigation Scheduling Sessions

March 2018
(707) 455-4024

Inside - Drip Irrigation on Tomatoes
- Evapotranspiration Rates Explained
- Soil Moisture Monitoring
- Instant Weather Data
Pump Repair & VFD Rebates
Rebates are available for irrigation pump overhauls and
Variable Frequency Drive (VFD) installations. The Advanced Pumping Efficiency Program (APEP) provides incentives for pump impeller and bowl replacements or adjustments. PG&E also offers incentives for replacements or
adjustments to pump impellers and bowls, and also for VFD
installations. Both programs require pumps to be PG&E
powered, and 25 hp or greater. APEP requires pump tests
to be conducted before and after the overhaul. Information
on PG&E rebates are described at www.pge.com under
“Business Savings” and will be discussed at our workshop
on March 22nd. For information on APEP, visit
www.pumpefficiency.org or contact Paul Lum at
LumP@sidwater.org.

Evapotranspiration Rates Explained
An understanding of Evapotranspiration (ET) is important for effective and efficient irrigation scheduling. ET is a measurement of crop water loss, and is
tracked by growers to determine how much water must be applied to restore the
water loss between irrigations. ET is the sum of Evaporation of water from plant
leaves and the soil surface plus Transpiration (water diffused as vapor through the
leaves of plants).
ETo = “Reference ET” = the amount of water use by a well ir r igated,
mowed alfalfa, pasture, or grass. The factors that affect ETo are temperature,
relative humidity, solar radiation, and wind.
ETo r ates for ar eas in Solano County ar e available on the following
websites:
www.westernwx.com/sid
www.CIMIS.ca.gov
www.westernweathergroup.com (available by subscription )
The ET for a specific crop is ETc, or Crop Evapotranspiration. ETc is
determined by factoring a “Crop Coefficient” or Kc. Thus, ETc = ETo x Kc
There are ETc rates for almost every crop grown in our area, since each crop transpires water differently, and at different
growth stages. Kc coefficients factors are available online at:
www.Wateright.org. Search for “References” and then find “Crop Coefficients for Ag Crops”.
Or, use historical ETc rates, available online. Search for ITRC Report No. R 03-001. Go to
www.itrc.org/reports/pdf/californiacrop.pdf.

Basic ET Scheduler
To the right is a basic ET scheduler that appies to all crops. In
this example, a walnut grower with a micro-irrigation system
has set a target date when cumulative ETc reaches 1.0”. The
grower starts tracking ETc after an early season rain or irrigation event fills the soil profile to Field Capacity (maximum soil
moisture content after ponding and drainage cease) on 3/31.
Daily ETo rates can be found on the weather websites listed
above. On 4/1 ETo was 0.18”. Multiply the Kc factor to find
the ETc. The grower adds the ETc values daily until it reaches
his target date for an irrigation. The target is a growers' decision for Management Allowed Depletion (MAD) whereby the
grower decides how much soil moisture depletion he will allow before irrigating. As ETc accumulated daily, the soil depletion level increases, and when it reached 1.1” the grower
applied 1.0” to restore ETc losses. The goal is to restore ETc
while avoiding plant stress or over-irrigation. Scheduling
should take into account soil moisture conditions by regular
monitoring with a hand auger or shovel, and sensors. Other
considerations are plant maturity, canopy cover, field operations, and weather forecasts.

Irrigation or
ETo
Date Rain (inches)

4/1
4/2
4/3
4/4
4/5
4/6
4/7
4/8
4/9
4/10
4/11
4/12
4/13
4/14

0
0
0
0
0
0
0
0
0
0
0
0
0

Kc

ETc

Cumulative ETc
minus water
applied

0.18

0.53

0.10

0.10

0.12

0.53

0.06

0.16

0.13

0.53

0.07

0.23

0.13

0.53

0.07

0.30

0.13

0.53

0.07

0.37

0.14

0.53

0.07

0.44

0.14

0.53

0.07

0.51

0.14

0.53

0.07

0.58

0.17

0.53

0.09

0.67

0.22

0.53

0.14

0.81

0.17

0.53

0.09

0.90

0.17

0.53

0.09

0.99

0.17

0.53

0.09

1.08

1.0”
0.08
Scheduling worksheets are available that are helpful and save
time. The grower enters soil data and the sheets provide guidelines for when and how much water to apply. For grape,
almond and walnut growers, Excel spreadsheets calculate start dates, irrigation frequency, run-time hours and application amounts. The grape spreadsheet can be found online; search for Excel Irrigation Scheduling W orksheet UCA NR.
For all other crops, contact Paul Lum at (707) 455-4024, or LumP@sidwater.org .

Drip Irrigation Scheduling in Tomatoes
Combine ET Rates & Soil Moisture Monitoring
Using ET Rates:
What is the Daily Water Requirement?
Tomato ETc = Reference ETo x Kc Crop Coefficient
( Kc can be estimated by % canopy cover )
Irrigation required =
ETc x drip system non-uniformity factor
The typical non-uniformity factor with tape =1.1
Assume the canopy = 30” on a 60” bed = 0.5

Kc estimates based on canopy

Daily ETc = 0.25” x 0.5 x 1.1 = 0.14”
Daily irrigation requirement = 0.14” x 1.15 = 0.16”
How much ETc should occur before the next watering?
General guidelines
-Effective rooting depth: 50%canopy = 0.5’, 100% canopy= 2’
-Available Water Holding Capacity:
- sandy loams, fine sandy loams
1.5”/ft. (approximate)
- loams, silt loams, very fine sandy Loams 1.8”/ft.
“
- clay loams, silty clay loams
2.1”/ft.
“

Historical ETo Davis/North Dixon

- % Desired depletion, or Management Allowable Depletion (MAD)
Deplete no more than 20% - 30% of available moisture in the active root zone
Allowable depletion (inches): Sandy loam 0.2” - 0.3”
Loam
0.3” - 0.6”
Clay loam 0.4” - 0.6”
Example: Assume effective rooting depth = 2’
Loam soils, AWHC
= 1.8”/ft.
% soil volume wetted = 70%
MAD = 25%
# Inches of ETc between irrigations =

Effective rooting depth x avail. water holding capacity x
% soil volume wetted x % desired soil depletion

Maximum ETc between irrigations = 2’ x 1.8” x .70 x .25 = 0.63”
If ETc = 0.21/day, then an irrigation every 3 days restores ETc
During peak ET and full canopy cover, many Solano & Yolo growers irrigate
every 1-2 days in sandy loams, 2-3 days in loams, 2-4 days in clay loams
(# hours varies, based on soil conditions, flow, pressure, & management decisions)

Soil Moisture Monitoring - Drip Irrigated Tomatoes & Vegetables
Monitoring soil moisture is key to successful scheduling, and crops under drip irrigation are no exception. There are
numerous types of sensors on the market, with new models being established. A popular sensor in annual crops is the
Watermark sensor manufactured by Irrometer Inc. Watermarks measure soil water tension in the form of electrical resistance, which increases as soil dries. A hand meter or data-logger reads the resistance in centibars pressure. Watermarks are inexpensive ($32/ea.), are easily installed, and can be easlily removed before harvest. They are practical for
single season usage due to it’s low cost. When readings are monitored regularly, the grower can determine drying
trends, moisture content through the soil profile, and the depth of water applied after an irrigation.
In annual crops, the installation of three sensors per site is common, often at depths of 10”, 18”, and 24” on loam soils.
The grower may decide to vary the depths or install sensors at 30” - 36”. Locating the sensors 4”- 6” to the side of the
tape is reasonable.
For tomato growers, late season irrigations can directly affect fruit solids content and quality. The sensor readings can
be a valuable guideline for timing irrigations to improve fruit quality and setting cut-off dates.

Drying

Interpreting soil tension measurements

Watermark soil sensor & meter

Sensor installation

Depletion of available water

#’s in centibars

General Comparisons Of Soil Moisture Sensors
Sensor Type
Tensiometer (Irrometer)

Pros

Cons

Measures soil water tension, Requires maintenance,
easy installation, long lifespan seldom used with a logger

Cost
$60-100/unit

Measures soil water tension, Less reliable in very sandy $35/sensor
Electrical Resistance
Watermark (Irrometer),Gypsum capable of remote monitoring, soils or very heavy clay
blocks
use a hand meter or logger
soils, 2-6 yr. lifespan
$240/hand meter

Reads actual water content,
Capacitance Probes
(Aquatel,Aquapro,
long life-span, detects small
Echo,Enviroscan,Troxler,Sentry) changes in water content,
capable of remote monitoring

Accuracy varies between
$100-$4000
models, wire length limited, Logger or handinfluenced by heavy soils, meter required
requires more power

Time Domain Reflectometry
(TDR) Trine,Tektronic, GroPoint)

Potential for greatest accuracy Requires more power &
over a wide range of soils on calibration, not suitable for
high end models
automated readings

$250-$7000

Neutron Probe

Adaptable to wide range of
soils, measures water content

$6,000/ unit

Need radiation license &
monitoring, not suitable
for automated readings

Weather Information Services
Solano Weather Website
Check out our weather website provided by Western
Weather Group at www.westernwx.com/sid. The
site provides county-wide information from (7) stations owned by SID, two State stations, and two airport stations. The website features satellite imagery,
river and reservoir levels, a Crop Water Use Report,
and ETo data for irrigation scheduling. Historical
weather data is archived, and there are links to the
California Irrigation Management Information System (CIMIS), and the California Data Exchange
Center (CDEC).

Ag Weather Forecast

www.westernwx.com/sid
The Western Weather Group distributes a forecast specifically for Solano County, and we consider it to be the most
comprehensive and accurate forecast available. The detailed reports feature agricultural information for growers, such
as grape growing degree days, mildew stress, and chilling hours. Wind conditions include direction, speed and gusts.
Dew points and Eto are also posted. Data is listed from SID and CIMIS stations. A subscription costs $120/year, and
the forecast is emailed daily and accessible by website. A free two week trial is available. For information or to sign
up, email Paul Lum at LumP@sidwater.org or call (707) 455-4024.
Station

Access

Dixon West

(707) 693-1077,westernwx site & app.

Vacaville Eas

Westernwx website & app.

Suisun Valley

(707)863-8978,westernwx site & app.

Abernathy 1

(707) 426-4896, websites & app.

Abernathy 3

(707) 426-4097, websites & app.

Williams 2

(707) 426-4063, websites & app.

Gordon Valley 3

Westernwx website & app.

Dixon CIMIS #121

Weather station data via website & mobile apps:
SID stations & CIMIS stations: www.westernwx.com/sid
App:

www.westernwx.com/mobile/?group=msolano
or www.westernwx.com/sh_mob username=Msolano

CIMIS stations:

www.CIMIS.water.ca.gov

CIMIS website & Westernwx site

Hastings CIMIS#212 CIMIS website & Westernwx site
Winters CIMIS #139

CIMIS website & Westernwx site

Dixon

Vacaville

Suisun Valley

Solano Weather Station Map

U.C. Cooperative Extension Farm Advisors
Below is a list of UCCE Farm Advisors that can assist Solano County growers and are a valuable resource for information on all aspects of crop production.
Row crops/field crops Konrad Mathesius
kpmathesius @ucanr.edu
Orchard crops
Katherine Jarvis-Shean kjarvisshean@ucanr.edu
Small Farms
Margaret Lloyd
mglloyd@ucanr.edu
Tomatoes/vegetables Gene Miyao
emmiyao@ucanr.edu
Grapes
Chuck Ingels
cingels@ucanr.edu
Livestock/rangeland
Morgan Doran
mpdoran@ucanr.edu

Free Irrigation Evaluations
An Irrigation Evaluation is a analysis of your irrigation system’s performance and irrigation efficiency. In permanent
crops, trained staff spend a half day in your field and take numerous flow and pressure measurements throughout the
irrigated block to determine water distribution uniformity. The pumping and filtration system is observed during operations, and a pump efficiency test is performed if applicable. The results are confidential and provided to the grower,
with recommendations to improve the efficiency of the irrigation system. The following information is included in the
report: - Distribution Uniformity (uniformity of water application across the field)
- Flow rate measurements
- Pressure readings across the field
- Recommendations to improve Distribution Uniformity
- Pump and filtration recommendations
- Scheduling recommendations
- Pump efficiency results
- Maps with test areas and soil types
For furrow and flood irrigated crops, staff may spend a full day in the field timing water advance rates, measuring
infiltration depth, and estimating tailwater volume. A pump test is performed if applicable. The Distribution Uniformity (DU) is calcaulated. A confidential report is provided to the grower with recommendations to improve DU and irrigation scheduling.
An evaluation can be performed for all types of irrigation practices and crops. To schedule an evaluation, contact Paul
Lum at (707) 455-4024, or email LumP@sidwater.org.

Pasture evaluation –timing advance rates

Scheduling Formulas
Furrow & Flood Irrigated Crops:
Calculate # inches applied to the crop:
Inches = 96.3 x gpm x set time (hrs.)
Example: 96.3 x 1800 gpm x 12 hrs. = 4.0 inches
Area irrigated (sq. ft.)
522,720 sq. ft.
Calculate # hours to apply:
Hours = Area (sq. ft.) x inches
Example: 522,720 sq. ft. x 4.0 inches = 15.0 hours
96.3 x gpm x .8 DU
138,672
Note: 1 cubic ft./second = 450 gallons per minute
DU = Distribution Uniformity. Assume 0.8 for this example
Trees & Grapes:
Convert Daily Crop Evapotranspiration rates to Gallons per Day per Tree or Vine:
ETc Water Use (gals/day) = crop spacing (sq. ft.) x ETc (in/day) x 0.623
Example: ETc is 0.20 inch per day as posted on www.westernwx.com /sid or www.CIM IS.ca.gov
Plant spacing is 15 feet x 15 feet = 225 square feet
Water use per plant = 225 x 0.25 x 0.623 = 35.0 gallons
(Assuming full maturity & full canopy. Reduce ETc factor for trees/vines if less than 4 years old)
Measure the Application Rates of Drip/Micro-sprinklers
Use a graduated a cylinder to collect flow from emitters or micro sprinklers.
A 100 ml cylinder is used for drip systems and a 1000 ml cylinder for micro sprinkler systems.
1. Calculate the flow rate for an emitter or micro sprinkler
_____ ml water collected in 30 seconds x 0.317 = ______discharge rate (gallons per hour)
(for drip you may need to collect flow for 3-4 minutes and convert # minutes to 30 seconds)
2. Find the average flow rate per emitter or micro-sprinkler in gallons per hour
(Average the flows of 30 emitters or get an Irrigation Evaluation performed)
Calculate the application rate in inches per hour:
Avg. flow (gph) x # devices per plant / area per plant x 1.6 = Application rate in inches per hour

no

collecting flow from sprinklers

drip emitter measurement

The Irrigator
Solano County Agricultural
Water Conservation Committee
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

Save the Date
March 22nd
Irrigation Workshop

If you have input or suggestions for the Solano County Agricultural Water Conservation Committee or would like
previous issues or information, please email Paul Lum at LumP@sidwater.org. or call (707) 455-4024.

Paul Lum
Chairman, Solano County
Agricultural Water Conservation Committee

Published by the Solano County Agricultural Water Conservation Committee: Reclamation District 2068, Solano Irrigation District, Maine Prairie Water District, Solano
County Water Agency, Natural Resources Conservation Service, and the Dixon &
Solano Resource Conservation Districts.
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ATTACHMENT J. DISTRICT AGRICULTURAL WATER ORDER FORM
This attachment is not applicable to SID. Since 2010, SID Watertenders take agricultural water
orders by phone or in person from customers and enter water orders into the TrueCanal data
management and recording software program. Current plans for Phase II of the Total Channel
Control Pilot Project on the Vaughn Main Canal include offering on-line ordering to customers.
These efforts are planned for 2019.
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ATTACHMENT K. DRAINAGE PROBLEM AREA REPORT
This attachment is not applicable to SID. Currently, no drainage problem areas exist within the
district.
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ATTACHMENT L. SOLANO IRRIGATION DISTRICT DROUGHT
MANAGEMENT PLAN
This attachment is not required for the 2017 Standard Criteria and will be updated when the next
AWMP update is due in 2020.
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DROUGHT MANAGEMENT PLAN
BACKGROUND AND OVERVIEW
On April 1, 2015 Governor Brown issued Executive Order B-29-15, mandating agricultural
water suppliers to include a detailed Drought Management Plan (DMP) describing actions and
measures taken to manage water demand during drought. Except for water year 1992 (defined as
March 1992 through February 1993), Solano Irrigation District (District or SID) has always
received a full allocation of surface water supplies from the Solano Project. Nevertheless, the
District recognizes that there may be times when available surface water supplies are insufficient
to fully meet water demands and adopted a special set of rules in 1999, outlined in ‘Solano
Project Members’ Agreement as to Drought Measures and Water Allocation,’ to be implemented
in times of surface water shortage.
In response to the Governor’s Executive Order, SID has developed a detailed description of
existing policies and extraordinary actions undertaken in response to drought conditions. This
DMP supplements SID’s shortage allocation policies and describes a broad range of actions
undertaken during periods of supply shortage to manage available water supplies and meet
customer demands to the maximum extent possible. The DMP includes components
recommended by DWR in its 2015 AWMP Guidebook (DWR 2015). SID’s DMP describes the
determination of available water supply, drought responses, and water shortage impacts. The
description of water shortage impacts includes a summary of 2013 to 2015 supply and demand
conditions available at the time of preparation of this DMP.
DETERMINATION OF AVAILABLE WATER SUPPLY
Monitoring of hydrologic conditions to assess available water supplies is at the core of SID’s
water management across the full range of hydrologic conditions experienced, including drought.
To inform decisions related to available water supply, SID actively evaluates water supply
conditions in Lake Berryessa reported by the Bureau of Reclamation (Reclamation).
SID’s surface water supply depends primarily on storage in Lake Berryessa as stipulated in the
1999 Solano Project Members’ Agreement as to Drought Measures and Water Allocation, herein
referred to as the ‘Agreement’ (Attachment L-1). The Agreement was made between SID, Maine
Prairie Water District, the City of Fairfield, the City of Vacaville, the City of Suisun City, and
the City of Vallejo (herein referred to as ‘Parties’). The Agreement specified how water is to be
allocated between all Parties in water short years. The District is entitled to 141,000 acre-feet per
water year (defined as March to February) in full supply years. Under the 1999 Agreement, if
storage in Lake Berryessa is between 550,000 acre-feet and 880,000 acre-feet as measured on
April 1st SID foregoes 5% of their annual entitlement. Likewise, if storage is between 450,000
acre-feet and 550,000 acre-feet, the District forgoes 10% of their annual entitlement.
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DROUGHT RESPONSES
This section describes actions and activities undertaken by SID to address surface water shortage
and incorporates the shortage allocation policies described in Section 3.11 of the District’s
AWMP, coordination and collaboration, supply management, and demand management.
Declaration of Water Shortage and Shortage Allocation Policies
As previously discussed, the 1999 Agreement states that when storage falls below 800,000 acrefeet in Lake Berryessa, as measured on April 1st, water shortage will be declared, and restricted
entitlements will be implemented.
Additionally, the District has adopted an agricultural water allocation policy (Attachment L-2),
which gives the Board of Directors the authority to set grower water allocations each year.
Allocations will be determined prior to each irrigation season based on the amount of available
surface and groundwater supplies and total irrigated area. Each customer’s allocation will be
determined based on the irrigated acreage under the customer’s management.
Coordination and Collaboration
Under the Agreement, when storage in Lake Berryessa drops below 800,000 acre-feet (as
measured on December 1st), all Parties will meet with Solano County Water Agency (SCWA) to
prepare a Drought Contingency Plan. The Drought Contingency Plan includes reasonable water
conservation measures, investigation of potential emergency supplies, and other reasonable
measures which could reduce depletion of storage in Lake Berryessa.
Supply Management
SID manages carryover storage in Lake Berryessa, considering current and projected water
supply and demands. The 1999 Agreement establishes two carryover storage accounts: voluntary
and restricted. Voluntary carryover storage allows the District to retain any unutilized portion of
the District’s annual entitlement in the District’s voluntary carryover storage account in Lake
Berryessa. The volume in the District’s carryover storage account can be used by District in
subsequent years or be transferred to another Party as described in the Agreement. Carryover
storage of all Parties is reduced proportionately when Lake Berryessa spills.
Extraordinary Operational Measures
To offset the consequences of the current drought, the District has increased hours of operation
to provide water users the additional water needed to meet crop irrigation requirements. The
District manages its groundwater conjunctively with its surface water supply by operating
groundwater wells earlier in the season to supplement surface water supply. The District’s
groundwater network can deliver up to approximately 14,000 acre-feet annually. Under normal
years the District utilizes at least 5,000 acre-feet of groundwater and in drought years increases
groundwater use as needed to meet demand.
L-3

November 2018

2018 SID WATER
MANAGEMENT PLAN

SOLANO IRRIGATION DISTRICT
DROUGHT MANAGEMENT PLAN

Supply Augmentation
With the large volume of storage near the SID surface area in Lake Berryessa, SID water
supplies have been sufficient in all years of SID’s operation. Should the aforementioned water
shortage agreement require the District to decrease its allotment by five or even 10 percent, the
District currently has pumping capacity to replace the decreased allotment.
SID actively utilizes available drainage water to supplement primary water supplies. Recycled
water is also used within the District boundaries, as authorized by the District, by individual
growers receiving recycled water supplies directly from wastewater treatment facilities.
However, under drought conditions, the availability of drainage and recycled water supplies are
also reduced. Due to the high-water supply reliability of the Solano Project, SID has not
historically considered the potential of importing water from others. Based on the historical
record it is highly unlikely that additional supplies would be available for import if the District
were short. Even in the event that an alternate supply could be identified, there would be a
significant barrier to acquire the supplies as they would likely be cost prohibitive.
Demand Management
SID encourages on-farm water conservation to reduce demand on an ongoing basis through the
Solano County Water Agency Agriculture Water Conservation Committee (Committee), which
consists of representatives from Solano County Water Agency, Solano Irrigation District, Maine
Prairie Water District, Reclamation District 2068, Dixon Resource Conservation District, Solano
Resource Conservation District, U.C. Cooperative Extension, and the Natural Resources
Conservation Service. Committee activities and results are described in Attachment L-3 in detail
and include:
1. Operation of eight weather stations for growers to use for irrigation scheduling and farm
management
2. Weather website with local agricultural irrigation information (www.westernwx.com/sid)
3. Solano County weather forecast services
4. Soil moisture monitoring
5. Soil sensor installations and training
6. On-farm irrigation system evaluations
7. Irrigation scheduling services
8. Pump efficiency testing
9. Annual irrigation efficiency workshops
10. Annual newsletters, “The Irrigator”
11. Spanish language workshops
In addition, the District promotes on-farm irrigation system improvements through funding
opportunities available through the Environmental Quality Incentives Program (EQIP) offered by
the Natural Resources Conservation Service (NRCS). The District promotes available programs
L-4
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in their annual newsletter, “The Irrigator.” “The Irrigator” from 2018 is included in Attachment
L-4.
WATER SHORTAGE IMPACTS
Supplier Revenues and Expenses
SID mitigates the increased cost of groundwater pumping during drought years in part by setting
irrigation water rates for irrigation water derived from deep well pumping higher than irrigation
rates for gravity supplied surface water.
Increased expenditures required to implement extraordinary drought management actions are
mitigated by reducing expenditures for capital improvements and maintenance. This allows for
more emphasis on system operations and demand management. District staff members spend
more time providing irrigation customer service and outreach to the public through increased
grower meetings, outreach programs, and drought workshops.
The District also maintains a 50% operating reserve fund to help insulate against cash flow
deficiencies in times of low water sales volumes or increased operating expenses (ie: increased
groundwater pumping during droughts).
Impacts on Water Supplies
To illustrate actions by SID and its customers to manage available water supplies during drought,
water supplies for 2013 to 2015 (contingent on availability of data) are summarized. The 2013
calendar year represents a normal supply year with full surface water entitlement. Also,
according to the 1999 shortage agreement, 2014 and 2015 also are years that SID has a full
entitlement. However, recognizing that the State is enduring a historic, multi-year drought with
reduced surface water supplies, the District increased groundwater pumping in 2014 to reduce
the use of their surface supply. This action added the supply not used because of the additional
groundwater pumping to the District’s voluntary carry over account for use in future years. All
sources of supply are summarized, to the extent available at the time of preparation of this DMP.
District surface water deliveries into the distribution canals from Putah South Canal were about
33,500 acre-feet less in 2014 compared to 2013 (Figure L-1) This is not due to lower supplies as
SID’s water supply allotment was not reduced in 2014. The difference can be explained
primarily due to the difference in spring precipitation as shown by the difference in March and
April deliveries. Also, the District groundwater pumping was increased in 2014 (Figure L-2) as
was described earlier. In 2015, District surface water deliveries increased from 2014 by 9,300
acre-feet slightly more than the decrease in district groundwater pumping in 2015.
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Figure L-1. Monthly Cumulative District Surface Water Deliveries for 2013 through 2015.

Figure L-2. Monthly Cumulative District Pumping for 2013 to 2015.

District groundwater pumping increased in 2014 by about 5,000 acre-feet compared to 2013 so
SID could conserve surface water supplies and add the surface water not used to its voluntary
carryover account in Lake Berryessa, (Figure L-2). In 2015, the District reduced pumping back
to previous levels to reduce the impact on local groundwater, use a portion of available voluntary
carryover, and reduce operating expenses.
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Private pumping is estimated by the District as 4,000 acre-feet in all years. Recent water balance
results indicate that private pumping may increase in drought years.
Total SID water supply was about 20,000 acre-feet less in 2014 and 2015 compared to 2013
(Figure L-3).

Figure L-3. Monthly Cumulative Total Supply from 2013 to2015.

Demand Impacts
To illustrate water demands in SID during drought, water demands for 2013 to 2015 are
summarized, to the extent available. Due to SID’s exceptional water supply reliability, 2013,
2014 and 2015 all represent normal supply years with full surface water allotments. Demand is
characterized based on the total water (from all sources) delivered to SID irrigated lands,
reference evapotranspiration (ETo), a measure of atmospheric water demand; and crop
evapotranspiration of applied water (ETaw), a measure of consumptive water demand.
Total inflows available for irrigated lands, including farm deliveries from the distribution canals,
direct deliveries from the PSC, private groundwater pumping, and drainwater reuse were about
28,500 acre-feet less in 2014 compared to 2013 (Figure L-4). As observed earlier, the primary
difference is due to the increased precipitation in the spring months that had the direct result of
reducing irrigation applications in March and April of 2014.
Daily cumulative ETo in the SID agricultural service area was nearly the same in all three years
as represented by the Davis CIMIS station (Figure L-5).
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Figure L-4. Monthly cumulative total deliveries (including drainwater reuse and private pumping) to
irrigated lands from 2013 and 2014 (2015 private pumping is not yet available, so only 2013 and 2014
cumulative total deliveries are shown).

Figure L-5. Daily Cumulative ETo for 2013 to 2015.
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ET of applied water follows the same trend as reference ET but was about 7,500 acre-feet more
in 2014 than it was in 2013 (Figure L-6). March and April ETaw in 2014 is lower than it was in
2013, as would be expected with the lower deliveries observed in March and April of 2014
compared to 2013. Beginning with July, the 2014 cumulative ETaw exceeds the 2013 curve. This
is likely due to minor differences in crop area as the cumulative reference ETo curves are very
similar. The 2015 ETaw was not available at the time this report was completed. The ETaw is
calculated as part of completing the water balance and will be available after the District
completes the full water balance for 2015.

Figure L-6. Monthly Ccumulative Crop ETaw for 2013 to 2014.
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ATTACHMENT L-1. 1999 SOLANO PROJECT MEMBERS’
AGREEMENT AS TO DROUGHT MEASURES AND WATER
ALLOCATION

L-10

November 2018

2018 SID WATER
MANAGEMENT PLAN

SOLANO IRRIGATION DISTRICT
DROUGHT MANAGEMENT PLAN

ATTACHMENT L-2. SID AGRICULTURAL WATER ALLOCATION
POLICY

L-31

November 2018

SOLANO IRRIGATION DISTRICT

RESOLUTION NO. 15-52
SOLANO IRRIGATION DISTRICT
POLICY MANUAL
POLICY TITLE:
POLICY NUMBER:
8200

Agricultural Water Allocation Policy
8200

When the Solano Irrigation District (SID) was formed in 1948 its’ specific purpose
and charge was and still is as trustee of the District’s Solano Project surface water
allocation. The control and distribution of that surface water is controlled by the
reasonable and beneficial standards under the California Water Code. With respect to
those Codes and to the water allocations of SID, the District is committed to
managing this allocation to the mutual benefit of all lands within the District’s service
boundaries first and foremost. The need to equitably distribute the water resources of
the District to its constituents therefore necessitates an agricultural water allocation
policy.
The Agricultural Water Allocation Policy is to be used as a guide for the District and
its Board to equitably distribute its’ surface and groundwater water resources within
the SID service area.
Guiding Principles:
The guiding principles presented below are intended to illustrate the basic
assumptions that were used to develop the policy. The guiding principles are as
follows:
1. The District’s obligation under California Water Code is to manage and deliver
surface water resources under its charge in a reasonable and beneficial manner.
2. All agricultural lands within the District boundaries have an equal right to the
availability of surface water, irrespective of use or crop(s) grown.
3. Annual allocation of surface water supplies will be based on a per irrigated
acreage basis.
4. The determination of the allocation per irrigated acre will be made annually by
the Board of Directors at the March Regular Board meeting. To the extent
feasible, preliminary estimates of allocation will be published by the District in
November for the following irrigation season.
5. Growers must submit crop declaration forms by February 15, to ensure that
cropped acreage is included and receives an allocation. Growers can elect to use
any portion of their total allocation on parcels under their control, with some
exceptions as noted below.
6. The annual allocation is not transferable into future years.

7. Management and use of Solano Project carryover water, when available, is vitally
important to ensure that Agricultural Water Users all benefit equally from the
resource.
Annual Agricultural Water Allocation Procedure:
The agricultural water allocation will be determined by the Board on an annual basis,
typically at the regularly scheduled March Board meeting. The decision on allocation
amounts will be made by first determining the amount of surface and groundwater
supplies available to the District with the Board subsequently determining the amount
of irrigation water to be used during the irrigation season. Each year a Water Budget
will be determined consisting of water resources available to the District as follows:
a. Solano Project (SP) annual Agricultural Allocation of 121,000 acre-feet
(af) or, the quantity made available to the District by the Solano County
Water Agency. This budget is generally known in the fall of any given
water year.
b. Solano Project Carryover (CO), which varies each year and could be re-set
to zero if/when Lake Berryessa Reservoir spills. The exact amount of
carryover water is not known until March 1 of any given year.
c. Groundwater (GW). The District has a groundwater well network and can
deliver up to approximately 14,000 af. The District will manage its GW
supply conjunctively with its surface water supply.
GW budgeting
depends on a number of factors (i.e. availability, impact on others,
potential judicial issues, best management practices, pumping limitations
as determined by a Groundwater Sustainability Agency, etc.).
Nonetheless, the District will seek to make at least 5,000 af available
during a normal year. During drought years, the District will seek to make
its maximum pumping capacity available (about 14,000 af).
After which, the Water Budget to be allocated will be divided by the total irrigable
acres, as determined by crop declaration forms returned to the District, to set the
annual allocation.
The District will plan to use all of its Water Budget during any given year with no
limitation.
a. Base Allocation: Growers receive a proportionate share based on total
irrigated acres of the SP plus GW water budget as a Base Allocation.
b. Additional Allocation: The District will determine the amount of
carryover (CO) to use for the year. The CO supply will be proportioned
equitably to all irrigated parcels at the beginning of the irrigation season.
For some, the Base Allocation plus the Additional allocation will be
sufficient. For those that may need more water, the District will monitor
the water usage within the District and may recommend an adjustment to

the Board to allow for additional allocation at the July Board meeting.
Doing so will allow customers the opportunity to have more allocation so
long as the District’s Total Water Budget for the year is not exceeded.

Once the annual allocation per irrigated acre has been determined, the District will
assign a total allocation to each customer based on the acreage under the customer’s
control as determined on the crop declaration form submitted by February 15th. The
customer may use any portion of their total allocation on individual parcels under
their control within the District during the irrigation season, with one exception. For
newly irrigated parcels (parcels which have not been irrigated within the prior three
seasons), all water assigned to the newly irrigated parcel may not be transferred to
other properties whether under control of the customer or not. Water assigned to
newly irrigated parcels must remain on said parcel and be used for three (3)
consecutive irrigation seasons prior to being eligible to transfer other properties under
the customers control.
Parcels not enrolled by February 15th, may not be provided an allocation until after
the regular Board meeting in July, at which the Board may elect to increase the
allocation based on usage up to that point of the irrigation season and forecasted
demand through the end of the season. It is the intent of the District to use all of the
resources allocated in the annual Water Budget. If an increase in allocation is made,
such increase will be applied to all parcels equitably.
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Agricultural Water Conservation Programs in
Solano County

Solano County Agriculture
Ag lands – 62% of total lands in county (358,000 acres)
Irrigated lands – 41% of total cropland (146,000 acres)






Comprised of :
Solano Irrigation District
Maine Prairie Water District
Reclamation District 2068
irrigated lands outside of districts

40,000 acres
13,000 acres
13,000 acres
78,000 acres

Solano County Agricultural Water
Conservation Committee
Formed in 1992 to provide technical assistance
to growers in Solano County in an effort to
increase farm water use efficiency.

Reclamation District 2068
Maine Prairie Water District
Dixon & S
Di
Solano
l
R
Resource C
Conservation Districts

Services Offered
- Irrigation Management Assistance
- Goal: Efficient On-Farm Water Management
- Irrigation Specialist for the Committee: Paul Lum

F ree Services:










Irrigation Evaluations for all types of irrigations
Irrigation Scheduling
Soil moisture sensor installation and training
Weather Data programs
Pump efficiency testing
Assist farmers with BMP installations to improve drainage
Grower Workshops in English and Spanish
“The Irrigator” newsletter sent to Solano farmers and landowners
Outreach to growers, agencies and farm organizations to promote
agricultural water conservation.

Precision Irrigation

Irrigation Evaluation Services


Determine Distribution Uniformity
(DU) for growers with all types of
irrigation systems. Advise growers
on ways to increase DU.

Timing advance rates

Checking sprinkler flows

Checking pressures at the sprinkler and at the main lines

Uniformity
POOR UNIFORMITY

Depth of
Water

GOOD UNIFORMITY

(NEVER PERFECT)

Depth of
Water

Improve DU
Drip Micro: Install uniform sprinkler heads/emitters
Fix leaks
Flush out hose ends regularly
Maintain filtration & backflush system
Maintain uniform pressures if possible
Proper design for new systems
Pressure compensating drip emitters
Furrow/Flood: Know your soil types
Know the amount of water being applied
Know your crop needs
Shorter runs better than longer runs
Level fields to grade, landplaning
Pack furrow rows, especially guess rows
Limit unnecessary drainage
Monitor advance rates & adjust flows
Use best combination of siphon pipes
Check often!
Irrigation Evaluation Mobile Lab

The Grower Report
How Many Hours Should I Irrigate?
How Much Water Should I Apply?




Utilize crop evapotranspiration rates
DU %
Soil types & plant stages

 Water rates entering the field

Other Services: Soil Moisture Monitoring


Data-logger
Sensor installation

Soil moisture graphs

Soil moisture graph

Participating Growers – Soil Program




50 growers in Solano County
120 soil sensor stations
Monitoring 3600 acres

Measure Leaf Moisture Tension





Walnut, Prune & Grape
application
Leaf Pressure Chamber,
or “Pressure Bomb”
Pressure Bomb available
on loan from Ag Water
Conservation Committee

Irrigation Scheduling
Understand Evapotranspiration


Evapotranspiration (ET) is
the sum of water losses
from plant uptake and
evaporation from soil &
plant surfaces.



Quantifying moisture
losses from ET in
inches/day or in./week
can help growers
determine how much and
when to irrigate, to restore
ET losses

“ Irrigate to Restore ET Losses”

ETc Rates Also Available…
Call SID Weather Stations






West of Dixon
Suisun Valley Rd.
Green Valley Tractor
JT Ranch
Williams Rd.

693-1077
863-8978
426-4896
426-4097
426-4063

….Weather Website & Forecasting Services
www.westernwx.com/sid

CIMIS station
SID station in Suisun Valley

Assist Growers with Farm Drainage
“Best Management Practices”

Tail-water pond near Winters

Vegetated drain near Dixon

Other BMP’s:
sediment traps, vegetated field edges, vegetated waterways,
hedgerow plantings, cover crops…to name a few

Pump Efficiency Testing
Overall Pumping Plant Efficiency (OPE)

Step 1 Measure discharge flow & pressure
Step 2 Sound the Well (measure water levels)
Step 3 Measure Electrical input
OPE = total lift x GPM/3960
KW input/0.746

IE: OPE = 100’ x 1350/3960 = 50%
50/.746

By Testing Pumps:

 Determine the condition of pump & motor
 Determine whether the pump and motor are properly matched
 Track historical performance of pump & motor
 Improve water measurement accuracy
 Irrigation district benefits

 Repair pumps if necessary:
Lower energy costs
Increase pumping efficiency
Increase life of pump & motor
Repair rebates available from PG&E

Outcomes of Programs





Improved irrigation management - 4000 ac/yr.
Water conservation
Greater water use efficiency
Increased profitability for growers

Questions?
Paul Lum
Irrigation Specialist
Solano Agricultural Water Conservation Committee
(707) 455-4024
LumP@sidwater.org
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The Irrigator
A crop water use information project of Solano Irrigation District, Reclamation District 2068,
Maine Prairie Water District, Solano County Water Agency, Natural Resources Conservation
Service, and the Dixon and Solano Resource Conservation Districts

810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

Upcoming Irrigation Efficiency Workshop
Thursday March 22, 2018 9am-noon, lunch provided
Wooden Valley Winery
4756 Suisun Valley Rd., Fairfield


Soil Moisture Monitoring



Combine Soil and ET for Scheduling



PG&E Efficiency Program & Rates



Utilizing Solano Weather Data



Evaluate Your Irrigations

Sign up for available soil sensors & meters
Presenters:
Paul Lum, Ag Water Conservation Committee
Don Schukraft, Western Weather Group
Scott Bond/Jaime Collard, PG&E
Qualifies for 2.0 hours Continuing Education Credits
for growers with Nitrogen Management Plan selfcertification under the Irrigated Lands Program
Sponsored by the Solano Co. Ag Water Conservation
Committee. Please RSVP to Paul Lum at
LumP@sidwater.org or (707) 455-4024.

Grower Services Continued for 2018
- Soil Sensor Installations
-Irrigation Evaluations
-Pump Efficiency Testing
-Irrigation Scheduling Sessions

March 2018
(707) 455-4024

Inside - Drip Irrigation on Tomatoes
- Evapotranspiration Rates Explained
- Soil Moisture Monitoring
- Instant Weather Data
Pump Repair & VFD Rebates
Rebates are available for irrigation pump overhauls and
Variable Frequency Drive (VFD) installations. The Advanced Pumping Efficiency Program (APEP) provides incentives for pump impeller and bowl replacements or adjustments. PG&E also offers incentives for replacements or
adjustments to pump impellers and bowls, and also for VFD
installations. Both programs require pumps to be PG&E
powered, and 25 hp or greater. APEP requires pump tests
to be conducted before and after the overhaul. Information
on PG&E rebates are described at www.pge.com under
“Business Savings” and will be discussed at our workshop
on March 22nd. For information on APEP, visit
www.pumpefficiency.org or contact Paul Lum at
LumP@sidwater.org.

Evapotranspiration Rates Explained
An understanding of Evapotranspiration (ET) is important for effective and efficient irrigation scheduling. ET is a measurement of crop water loss, and is
tracked by growers to determine how much water must be applied to restore the
water loss between irrigations. ET is the sum of Evaporation of water from plant
leaves and the soil surface plus Transpiration (water diffused as vapor through the
leaves of plants).
ETo = “Reference ET” = the amount of water use by a well ir r igated,
mowed alfalfa, pasture, or grass. The factors that affect ETo are temperature,
relative humidity, solar radiation, and wind.
ETo r ates for ar eas in Solano County ar e available on the following
websites:
www.westernwx.com/sid
www.CIMIS.ca.gov
www.westernweathergroup.com (available by subscription )
The ET for a specific crop is ETc, or Crop Evapotranspiration. ETc is
determined by factoring a “Crop Coefficient” or Kc. Thus, ETc = ETo x Kc
There are ETc rates for almost every crop grown in our area, since each crop transpires water differently, and at different
growth stages. Kc coefficients factors are available online at:
www.Wateright.org. Search for “References” and then find “Crop Coefficients for Ag Crops”.
Or, use historical ETc rates, available online. Search for ITRC Report No. R 03-001. Go to
www.itrc.org/reports/pdf/californiacrop.pdf.

Basic ET Scheduler
To the right is a basic ET scheduler that appies to all crops. In
this example, a walnut grower with a micro-irrigation system
has set a target date when cumulative ETc reaches 1.0”. The
grower starts tracking ETc after an early season rain or irrigation event fills the soil profile to Field Capacity (maximum soil
moisture content after ponding and drainage cease) on 3/31.
Daily ETo rates can be found on the weather websites listed
above. On 4/1 ETo was 0.18”. Multiply the Kc factor to find
the ETc. The grower adds the ETc values daily until it reaches
his target date for an irrigation. The target is a growers' decision for Management Allowed Depletion (MAD) whereby the
grower decides how much soil moisture depletion he will allow before irrigating. As ETc accumulated daily, the soil depletion level increases, and when it reached 1.1” the grower
applied 1.0” to restore ETc losses. The goal is to restore ETc
while avoiding plant stress or over-irrigation. Scheduling
should take into account soil moisture conditions by regular
monitoring with a hand auger or shovel, and sensors. Other
considerations are plant maturity, canopy cover, field operations, and weather forecasts.

Irrigation or
ETo
Date Rain (inches)

4/1
4/2
4/3
4/4
4/5
4/6
4/7
4/8
4/9
4/10
4/11
4/12
4/13
4/14

0
0
0
0
0
0
0
0
0
0
0
0
0

Kc

ETc

Cumulative ETc
minus water
applied

0.18

0.53

0.10

0.10

0.12

0.53

0.06

0.16

0.13

0.53

0.07

0.23

0.13

0.53

0.07

0.30

0.13

0.53

0.07

0.37

0.14

0.53

0.07

0.44

0.14

0.53

0.07

0.51

0.14

0.53

0.07

0.58

0.17

0.53

0.09

0.67

0.22

0.53

0.14

0.81

0.17

0.53

0.09

0.90

0.17

0.53

0.09

0.99

0.17

0.53

0.09

1.08

1.0”
0.08
Scheduling worksheets are available that are helpful and save
time. The grower enters soil data and the sheets provide guidelines for when and how much water to apply. For grape,
almond and walnut growers, Excel spreadsheets calculate start dates, irrigation frequency, run-time hours and application amounts. The grape spreadsheet can be found online; search for Excel Irrigation Scheduling W orksheet UCA NR.
For all other crops, contact Paul Lum at (707) 455-4024, or LumP@sidwater.org .

Drip Irrigation Scheduling in Tomatoes
Combine ET Rates & Soil Moisture Monitoring
Using ET Rates:
What is the Daily Water Requirement?
Tomato ETc = Reference ETo x Kc Crop Coefficient
( Kc can be estimated by % canopy cover )
Irrigation required =
ETc x drip system non-uniformity factor
The typical non-uniformity factor with tape =1.1
Assume the canopy = 30” on a 60” bed = 0.5

Kc estimates based on canopy

Daily ETc = 0.25” x 0.5 x 1.1 = 0.14”
Daily irrigation requirement = 0.14” x 1.15 = 0.16”
How much ETc should occur before the next watering?
General guidelines
-Effective rooting depth: 50%canopy = 0.5’, 100% canopy= 2’
-Available Water Holding Capacity:
- sandy loams, fine sandy loams
1.5”/ft. (approximate)
- loams, silt loams, very fine sandy Loams 1.8”/ft.
“
- clay loams, silty clay loams
2.1”/ft.
“

Historical ETo Davis/North Dixon

- % Desired depletion, or Management Allowable Depletion (MAD)
Deplete no more than 20% - 30% of available moisture in the active root zone
Allowable depletion (inches): Sandy loam 0.2” - 0.3”
Loam
0.3” - 0.6”
Clay loam 0.4” - 0.6”
Example: Assume effective rooting depth = 2’
Loam soils, AWHC
= 1.8”/ft.
% soil volume wetted = 70%
MAD = 25%
# Inches of ETc between irrigations =

Effective rooting depth x avail. water holding capacity x
% soil volume wetted x % desired soil depletion

Maximum ETc between irrigations = 2’ x 1.8” x .70 x .25 = 0.63”
If ETc = 0.21/day, then an irrigation every 3 days restores ETc
During peak ET and full canopy cover, many Solano & Yolo growers irrigate
every 1-2 days in sandy loams, 2-3 days in loams, 2-4 days in clay loams
(# hours varies, based on soil conditions, flow, pressure, & management decisions)

Soil Moisture Monitoring - Drip Irrigated Tomatoes & Vegetables
Monitoring soil moisture is key to successful scheduling, and crops under drip irrigation are no exception. There are
numerous types of sensors on the market, with new models being established. A popular sensor in annual crops is the
Watermark sensor manufactured by Irrometer Inc. Watermarks measure soil water tension in the form of electrical resistance, which increases as soil dries. A hand meter or data-logger reads the resistance in centibars pressure. Watermarks are inexpensive ($32/ea.), are easily installed, and can be easlily removed before harvest. They are practical for
single season usage due to it’s low cost. When readings are monitored regularly, the grower can determine drying
trends, moisture content through the soil profile, and the depth of water applied after an irrigation.
In annual crops, the installation of three sensors per site is common, often at depths of 10”, 18”, and 24” on loam soils.
The grower may decide to vary the depths or install sensors at 30” - 36”. Locating the sensors 4”- 6” to the side of the
tape is reasonable.
For tomato growers, late season irrigations can directly affect fruit solids content and quality. The sensor readings can
be a valuable guideline for timing irrigations to improve fruit quality and setting cut-off dates.

Drying

Interpreting soil tension measurements

Watermark soil sensor & meter

Sensor installation

Depletion of available water

#’s in centibars

General Comparisons Of Soil Moisture Sensors
Sensor Type
Tensiometer (Irrometer)

Pros

Cons

Measures soil water tension, Requires maintenance,
easy installation, long lifespan seldom used with a logger

Cost
$60-100/unit

Measures soil water tension, Less reliable in very sandy $35/sensor
Electrical Resistance
Watermark (Irrometer),Gypsum capable of remote monitoring, soils or very heavy clay
blocks
use a hand meter or logger
soils, 2-6 yr. lifespan
$240/hand meter

Reads actual water content,
Capacitance Probes
(Aquatel,Aquapro,
long life-span, detects small
Echo,Enviroscan,Troxler,Sentry) changes in water content,
capable of remote monitoring

Accuracy varies between
$100-$4000
models, wire length limited, Logger or handinfluenced by heavy soils, meter required
requires more power

Time Domain Reflectometry
(TDR) Trine,Tektronic, GroPoint)

Potential for greatest accuracy Requires more power &
over a wide range of soils on calibration, not suitable for
high end models
automated readings

$250-$7000

Neutron Probe

Adaptable to wide range of
soils, measures water content

$6,000/ unit

Need radiation license &
monitoring, not suitable
for automated readings

Weather Information Services
Solano Weather Website
Check out our weather website provided by Western
Weather Group at www.westernwx.com/sid. The
site provides county-wide information from (7) stations owned by SID, two State stations, and two airport stations. The website features satellite imagery,
river and reservoir levels, a Crop Water Use Report,
and ETo data for irrigation scheduling. Historical
weather data is archived, and there are links to the
California Irrigation Management Information System (CIMIS), and the California Data Exchange
Center (CDEC).

Ag Weather Forecast

www.westernwx.com/sid
The Western Weather Group distributes a forecast specifically for Solano County, and we consider it to be the most
comprehensive and accurate forecast available. The detailed reports feature agricultural information for growers, such
as grape growing degree days, mildew stress, and chilling hours. Wind conditions include direction, speed and gusts.
Dew points and Eto are also posted. Data is listed from SID and CIMIS stations. A subscription costs $120/year, and
the forecast is emailed daily and accessible by website. A free two week trial is available. For information or to sign
up, email Paul Lum at LumP@sidwater.org or call (707) 455-4024.
Station

Access

Dixon West

(707) 693-1077,westernwx site & app.

Vacaville Eas

Westernwx website & app.

Suisun Valley

(707)863-8978,westernwx site & app.

Abernathy 1

(707) 426-4896, websites & app.

Abernathy 3

(707) 426-4097, websites & app.

Williams 2

(707) 426-4063, websites & app.

Gordon Valley 3

Westernwx website & app.

Dixon CIMIS #121

Weather station data via website & mobile apps:
SID stations & CIMIS stations: www.westernwx.com/sid
App:

www.westernwx.com/mobile/?group=msolano
or www.westernwx.com/sh_mob username=Msolano

CIMIS stations:

www.CIMIS.water.ca.gov

CIMIS website & Westernwx site

Hastings CIMIS#212 CIMIS website & Westernwx site
Winters CIMIS #139

CIMIS website & Westernwx site

Dixon

Vacaville

Suisun Valley

Solano Weather Station Map

U.C. Cooperative Extension Farm Advisors
Below is a list of UCCE Farm Advisors that can assist Solano County growers and are a valuable resource for information on all aspects of crop production.
Row crops/field crops Konrad Mathesius
kpmathesius @ucanr.edu
Orchard crops
Katherine Jarvis-Shean kjarvisshean@ucanr.edu
Small Farms
Margaret Lloyd
mglloyd@ucanr.edu
Tomatoes/vegetables Gene Miyao
emmiyao@ucanr.edu
Grapes
Chuck Ingels
cingels@ucanr.edu
Livestock/rangeland
Morgan Doran
mpdoran@ucanr.edu

Free Irrigation Evaluations
An Irrigation Evaluation is a analysis of your irrigation system’s performance and irrigation efficiency. In permanent
crops, trained staff spend a half day in your field and take numerous flow and pressure measurements throughout the
irrigated block to determine water distribution uniformity. The pumping and filtration system is observed during operations, and a pump efficiency test is performed if applicable. The results are confidential and provided to the grower,
with recommendations to improve the efficiency of the irrigation system. The following information is included in the
report: - Distribution Uniformity (uniformity of water application across the field)
- Flow rate measurements
- Pressure readings across the field
- Recommendations to improve Distribution Uniformity
- Pump and filtration recommendations
- Scheduling recommendations
- Pump efficiency results
- Maps with test areas and soil types
For furrow and flood irrigated crops, staff may spend a full day in the field timing water advance rates, measuring
infiltration depth, and estimating tailwater volume. A pump test is performed if applicable. The Distribution Uniformity (DU) is calcaulated. A confidential report is provided to the grower with recommendations to improve DU and irrigation scheduling.
An evaluation can be performed for all types of irrigation practices and crops. To schedule an evaluation, contact Paul
Lum at (707) 455-4024, or email LumP@sidwater.org.

Pasture evaluation –timing advance rates

Scheduling Formulas
Furrow & Flood Irrigated Crops:
Calculate # inches applied to the crop:
Inches = 96.3 x gpm x set time (hrs.)
Example: 96.3 x 1800 gpm x 12 hrs. = 4.0 inches
Area irrigated (sq. ft.)
522,720 sq. ft.
Calculate # hours to apply:
Hours = Area (sq. ft.) x inches
Example: 522,720 sq. ft. x 4.0 inches = 15.0 hours
96.3 x gpm x .8 DU
138,672
Note: 1 cubic ft./second = 450 gallons per minute
DU = Distribution Uniformity. Assume 0.8 for this example
Trees & Grapes:
Convert Daily Crop Evapotranspiration rates to Gallons per Day per Tree or Vine:
ETc Water Use (gals/day) = crop spacing (sq. ft.) x ETc (in/day) x 0.623
Example: ETc is 0.20 inch per day as posted on www.westernwx.com /sid or www.CIM IS.ca.gov
Plant spacing is 15 feet x 15 feet = 225 square feet
Water use per plant = 225 x 0.25 x 0.623 = 35.0 gallons
(Assuming full maturity & full canopy. Reduce ETc factor for trees/vines if less than 4 years old)
Measure the Application Rates of Drip/Micro-sprinklers
Use a graduated a cylinder to collect flow from emitters or micro sprinklers.
A 100 ml cylinder is used for drip systems and a 1000 ml cylinder for micro sprinkler systems.
1. Calculate the flow rate for an emitter or micro sprinkler
_____ ml water collected in 30 seconds x 0.317 = ______discharge rate (gallons per hour)
(for drip you may need to collect flow for 3-4 minutes and convert # minutes to 30 seconds)
2. Find the average flow rate per emitter or micro-sprinkler in gallons per hour
(Average the flows of 30 emitters or get an Irrigation Evaluation performed)
Calculate the application rate in inches per hour:
Avg. flow (gph) x # devices per plant / area per plant x 1.6 = Application rate in inches per hour

no

collecting flow from sprinklers

drip emitter measurement

The Irrigator
Solano County Agricultural
Water Conservation Committee
810 Vaca Valley Parkway, Suite 201
Vacaville, CA 95688

Save the Date
March 22nd
Irrigation Workshop

If you have input or suggestions for the Solano County Agricultural Water Conservation Committee or would like
previous issues or information, please email Paul Lum at LumP@sidwater.org. or call (707) 455-4024.

Paul Lum
Chairman, Solano County
Agricultural Water Conservation Committee

Published by the Solano County Agricultural Water Conservation Committee: Reclamation District 2068, Solano Irrigation District, Maine Prairie Water District, Solano
County Water Agency, Natural Resources Conservation Service, and the Dixon &
Solano Resource Conservation Districts.
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Table 1

Surface Water Supply

January
February
March
April
May

0
0
0
1,447
14,739

Federal nonAg Water.
(acre-feet)
M1
279
199
218
340
619

June
July
August
September
October
November
December
TOTAL

19,443
19,239
17,267
12,571
8,468
0
0
93,174

724
935
950
850
753
315
287
6,469

2017
Month
Method

Federal
Ag Water
(acre-feet)
M1

State Water
(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0
0

Table 2

Ground Water Supply
2017
Month
Method
January
February
March
April
May
June
July
August
September
October
November
December
TOTAL

Solano Irrigat ion Dist rict

Private Urban Private Agric
District
Groundwater Groundwater Groundwater
(acre-feet)
*(acre-feet)
*(acre-feet)
M1
E2
0
0
27
0
0
22
0
0
0
41
0
310
893
0
7,448
1,410
0
10,070
1,915
0
10,093
889
0
7,473
139
0
5,545
28
0
3,781
0
0
0
52
0
0
5,367
0
44,769
*normally estimated

Local Water Other Water Transfers
Upslope
(transfers) into District Drain Water
(define)
(acre-feet)
(acre-feet)
(acre-feet)
(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

Total
(acre-feet)
279
200
218
1,787
15,358
20,167
20,174
18,217
13,421
9,221
315
287
99,643

Table 3

Total Water Supply
y
Surface Water
District
M&I
Total District
Total
2017
Groundwater Wastewater Water Supply
Month
(acre-feet)
(acre-feet)
(acre-feet)
(acre-feet)
Method
M1
M1
January
279
0
0
279
February
200
0
0
200
March
218
0
0
218
April
1,787
41
0
1,828
May
15,358
893
0
16,251
June
20,167
1,410
0
21,577
July
20,174
1,915
0
22,089
August
18,217
889
0
19,106
September
13,421
139
0
13,560
October
9,221
28
0
9,249
November
315
0
0
315
December
287
52
0
339
TOTAL
99,643
5,367
0
105,010
*Recycled M&I Wastewater is treated urban wastewater that is used for agriculture.
ETo X 1.1
Canals

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sept
Oct
Nov
Dec
TOTAL

Solano Irrigat ion Dist rict

2017 Precipitation Worksheet
inches precip
ft precip
acres
10.94
0.91
65.42
7.64
0.64
65.42
2.75
0.23
65.42
2.54
0.21
65.42
0.00
0.00
65.42
0.76
0.06
65.42
0.00
0.00
65.42
0.00
0.00
65.42
0.00
0.00
65.42
0.15
0.01
65.42
1.21
0.10
65.42
0.03
0.00
65.42
26.02
2.17

AF/Year
141.86
141.86
141.86
141.86
141.86
141.86
141.86
141.86
141.86
141.86
141.86
141.86

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sept
Oct
Nov
Dec
TOTAL

2017 Evaporation Worksheet
inches evap
ft evap
acres
1.40
0.12
65.42
1.72
0.14
65.42
4.27
0.36
65.42
5.40
0.45
65.42
8.56
0.71
65.42
9.01
0.75
65.42
9.55
0.80
65.42
8.05
0.67
65.42
6.23
0.52
65.42
4.36
0.36
65.42
1.51
0.13
65.42
1.83
0.15
65.42
61.89
5.16

AF/YEAR
337.41
337.41
337.41
337.41
337.41
337.41
337.41
337.41
337.41
337.41
337.41
337.41

Table 4

Agricultural Distribution System
2017
Canal, Pipeline,
Lateral, Reservoir
Canals - Dally, Byrnes, Canal 4 - Earth
Canals - Dally, Byrnes, Canal 4 - Concrete
Canals - Dally, Byrnes, Canal 4 - Lined
Canals - Kilkenny Canal - Earth
Canals - Kilkenny Canal - Concrete
Canals - Suisun Valley - Earth
Canals - Suisun Valley - Concrete
Canals - Tolenas - Earth
Canals - Tolenas - Concrete
Canals - Vaca Valley - Earth
Canals - Vaughn Canal - Earth
Canals - Vaughn Canal - Concrete
Canals - Weyand Canal, Canal 3 - Earth
Canals - Weyand Canal, Canal 3 - Concrete
Pipelines - Dally - Concrete
Pipelines - Dally - PVC/Other
Pipelines - Kilkenny Canal - Concrete
Pipelines - Kilkenny Canal - PVC/Other
Pipelines - Kilkenny Pipeline - Concrete
Pipelines - Kilkenny Pipeline - PVC/Other
Pipelines - Suisun Valley - Concrete
Pipelines - Suisun Valley - PVC/Other
Pipelines - Tolenas - Concrete
Pipelines - Tolenas - PVC/Other
Pipelines - Vaca Valley - Concrete
Pipelines - Vaca Valley - PVC/Other
Pipelines - Vaughn Pipeline - Concrete
Pipelines - Vaughn Pipeline - PVC/Other
Pipelines - Weyand Canal - Concrete
Pipelines - Weyand Canal - PVC/Other
Pipelines - Weyand Pipeline - Concrete
Pipelines - Weyand Pipeline - PVC/Other

Surface Area Precipitation Evaporation Spillage**
(square feet)
(acre-feet)
(acre-feet)
(acre-feet)
811,857
40.4
96.1
0
100,558
5.0
11.9
3,039
12,441
0.6
1.5
0
663,203
33.0
78.5
0
26,112
1.3
3.1
0
14,128
0.7
1.7
0
747
0.0
0.1
653
16,755
0.8
2.0
0
32,818
1.6
3.9
0
3,054
0.2
0.4
0
295,387
14.7
35.0
0
187,754
9.3
22.2
824
630,242
31.4
74.6
0
54,704
2.7
6.5
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
0
0
0.0
0.0
241
0
0.0
0.0
0
0
0.0
0.0
915
0
0.0
0.0
0
0
0.0
0.0
1,449
0
0.0
0.0
0
0
0.0
0.0
0
TOTAL
1,433,929
2,849,761
7,121
141.9
337.4
*Evaporation Worksheet calculation differs slightly from monthly water balance results due to water balance accounting for winter flows.
**Spillage given as total for all canal/pipeline lengths within the same system region.

Solano Irrigat ion Dist rict

Length
(feet)
154,639
19,154
2,370
126,324
4,974
2,691
142
3,191
6,251
582
56,264
35,763
120,046
10,420
40,830
13,506
8,091
6,072
28,102
43,016
191,693
97,184
41,148
14,357
79,403
87,125
63,505
82,419
5,808
1,763
41,066
46,032

Width
(feet)
5
5
5
5
5
5
5
5
5
5
5
5
5
5
2
1
2
1
1
1
1
2
1
1
2
1
2
3
1
2
2
3

Seepage
(acre-feet)
1,625
49
6
1,327
13
28
0
34
16
6
591
91
1,261
26
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5,074

Total
(acre-feet)
(1,681)
(3,095)
(7)
(1,373)
(14)
(29)
(653)
(35)
(18)
(6)
(612)
(928)
(1,305)
(30)
0
0
0
0
0
0
0
0
0
0
0
0
(241)
0
(915)
0
(1,449)
0
0
(12,390.3)

Table 4

Urban Distribution System
2017
Area or Line

Length
(feet)
512,160
0
0
0
0
0
0
0
0
0
0
512,160

Pipelines

TOTAL

Leaks
(acre-feet)

Breaks
(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

Flushing/Fire
Total
(acre-feet)
(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Table 5

Crop Water Needs
2017
Crop Name

Crop Acres

Area
(crop acres)
12,364
885
1,329
14,195
18,899
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
47,672

Total Irrig. Acres

47,672

Annual
Corn
Grain
Pasture/Hay
Tree/Vine

Leaching
Crop ET*
Requirement
(AF/Ac)
(AF/Ac)
3.0
0.0
2.8
0.0
2.7
0.0
3.2
0.0
3.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Cultural
Appl. Crop
Effective
Practices
Precipitation Water Use
(AF/Ac)
(AF/Ac)
(acre-feet)
0.0
1.1
23,324
0.0
1.0
1,594
0.0
1.3
1,889
0.0
1.1
29,615
0.0
1.3
41,964
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
0.0
0.0
0
98,385

*

Solano Irrigat ion Dist rict

(If this number is larger than your known total, it may be due to double cropping)

Table 6

2017 District Water Inventory
Water Supply
Environmental Consumptive Use
Groundwater recharge
Seepage
Evaporation - Precipitation
Spillage
Leaks, Breaks, Flushing / Fire
Transfers out of District
Water Available for sale to customers
Actual Agricultural Water Sales*
Private Groundwater
Crop Water Needs
Drainwater outflow
Percolation from Agricultural Land*

Table 3
(Distribution, Drain, etc.)
(intentional - ponds, injection)
Table 4
Table 4
Table 4
Table 4

minus
minus
minus
minus
minus
minus
minus

2017

From District Sales Records
Table 2
plus
Table 5
minus
minus
(tail and tile not recycled)
(calculated)

105,010
0
0
5,074
196
7,121
0
0
92,620

Note
Riparian ET est 0.
TruePoint Deliveries, 2017 + Direct Deliveries
Tailwater - Drainwater Reuse (IL)

88,415
44,769
98,385
15,278
19,521

M&I Actual Water Sales
2017
From District Records
Inside Use
Feb urban use x 12
Landscape / Outside Use
(calculated)
0
Unaccounted for Water
(calculated)
4,205
*Differ slightly from monthly water balance results due to water balance accounting for unknown inflows in Farm Deliveries (SID Distribution Canals balance closure term).

Table 7

2017 Influence on Groundwater and Saline Sink
Agric Land Deep Perc + Seepage + Recharge - Groundwater Pumping = District Influence on Groundwater Storage
Estimated actual change in ground water storage, including natural recharge)
Irrigated Acres (from Table 5)
Irrigated acres over a perched water table
Irrigated acres draining to a saline sink
Portion of percolation from agri seeping to a perched water table
Portion of percolation from agri seeping to a saline sink
Portion of On-Farm Drain water flowing to a perched water table/saline sink
Portion of Dist. Sys. seep/leaks/spills to perched water table/saline sink
Total (AF) flowing to a perched water table and saline sink

Solano Irrigat ion Dist rict

Note
19,228 Accounts for only District
0 Groundwater pumping (not
47,672 private groundwater pumping)
0
0
0
0
0
0
0

Table 8

Annual Water Quantities Delivered Under Each Right or Contract
Year

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Total
Average

Solano Irrigat ion Dist rict

Federal
Ag Water

(acre-feet)
138,749
117,515
113,825
109,754
123,436
143,652
120,256
129,429
106,919
93,174
1,196,709
119,671

Federal nonAg Water.

(acre-feet)
8,208
8,761
8,524
9,508
8,841
9,498
8,150
7,046
6,683
6,469
81,689
8,169

State Water

Local Water
(define)

(acre-feet)

(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0

Other Water Transfers
Upslope
(transfers) into District Drain Water

(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0

(acre-feet)
0
0
0
0
0
0
0
0
0
0
0
0

Total

(acre-feet)
146,957
126,276
122,348
119,262
132,277
153,150
128,406
136,475
113,602
99,643
1,278,397
127,840
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Job Description
This position is contingent upon continued funding from Solano County Water Agency for the
activities of the Solano County Agricultural Water Management Committee. Under the general
direction of an assigned manager, performs a variety of tasks related to the development and
implementation of water conservation programs as they relate to agricultural and municipal and
industrial customers.

Examples of Duties
Assist Solano Irrigation District, Maine Prairie Water District, and Reclamation District No.
2068 with the development and implementation of Water Conservation Plans and Updates.
Provide irrigation water management assistance to individual growers and to landscape managers
in the form of soil moisture monitoring, irrigation scheduling, irrigation system evaluations, field
days, regularly scheduled workshops, newsletters and crop pilot projects and other methods and
means. Manage the Weather Data and Weather Forecast program for growers, emphasizing crop
related weather information. Perform pump efficiency testing for SID, growers, MPWD and
Reclamation District No. 2068. Manage the CIMIS weather stations throughout Solano County.
Serve as the SSWA Water Conservation Coordinator preparing Water Management Plans and
submitting monthly and annual water use reports. Serve as contact for residential water concerns
and conduct landscape irrigation evaluations. Make presentations on efficient water use practices
to growers and organizations. Manage the Solano School Water Education Program. Serves as
liaison with PG&E and analyzes rates to ensure the District is being billed correctly. Coordinate
cooperative efforts with local agricultural agencies, farmer organizations and conservation
groups to develop and promote farm water conservation practices. Research potential grants and
funding. Act as staff person for the Solano County Agricultural Water Conservation Committee.
Manage the Committee’s annual budget and perform administrative work necessary to support
the objectives of the Committee. Implement SID’s best management practices as identified in
Water Management Plans relative to irrigation water and landscape water management,
including for SSWA.
Deal with the public and employees in a manner that emphasizes teamwork and cooperation
while minimizing conflict. Incumbent performs assigned duties under general supervision in a
highly independent manner according to overall directives within the context of established
guidelines. Assignments are given orally or in writing, and the employee will be expected to
develop his/her own work methods and procedures. Incumbent uses initiative and independent
judgement. At times, directs and controls the work of others in the performance of the abovementioned work. Keep accurate records, makes oral and written reports of work performed.
Operate District radio equipment in the regular performance of his/her duties. Perform other
duties as assigned.
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Employment Standards
Knowledge Of:
•
•
•
•
•
•
•
•
•
•
•
•

Irrigation management principles, practices and methods
Pump operation principles and practices
Urban conservation principles, practices and policies
Methods to conserve agricultural water use, and maintain or improve crop yield
Practices and methods to improve irrigation practices and systems
Organizations, public and private, with expertise in agricultural water management
Budget management
Proper use of computers, including basic MS Word and MS Excel
District policies, rules regulations and procedures
The identification, use and operation of common hand and power tools and some small
mechanical equipment
Applicable safety precautions and procedures
Common public relations courtesies, practices and techniques

Ability To:
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Effectively conduct agricultural and landscape irrigation evaluations
Perform pump testing on behalf of the District and growers
Properly use scientific instruments used for the monitoring of pumps, soil moisture, leaf
moisture and weather data
Analyze, interpret and summarize data for the preparation of technical reports
Make effective presentations to a variety of audiences
Establish and maintain effective relationships with those contacted in the course of work.
Deal tactfully and courteously with employees and the public.
Read and write the English language.
Operate a computer terminal/microcomputer to access varied databases and applicable
software, including Microsoft Word, Access, Excel and PowerPoint.
Perform physical work requiring manual dexterity, agility, physical strength, stamina and
physical coordination.
Plan, organize, direct, coordinate, train, evaluate and supervise functions and activities as
they relate to agricultural water conservation.
Perform simple arithmetic.
Conduct studies and investigations, analyze data, draw sound conclusions and prepare
reports of findings and recommendations.
Understand and carry out verbal or simple written instructions.
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Perform manual work requiring a moderate degree of manipulative skills and the use of
some independent judgment and initiative.
Communicate effectively orally and in writing.
Operate a vehicle observing legal and defensive driving practices.
Observe and apply all safety regulations pertaining to the equipment, job site and
workload assignments.

Training and Experience
Any combination of training, education and experience which demonstrates possession of the
knowledge and abilities stated above and the ability to perform the duties of the position.
Graduation from a 4-year University with a B.S. in an agricultural related field is required.

Licenses and Certification
Possession of a valid Class C California Motor Vehicles Operator’s License with a satisfactory
driving record to maintain insurability.

Physical Demands
Carrying:

Transports objects by holding them in hands or arms. Stooping:
Bends body downward and forward by bending at waist or knees.
Standing:
Stands for up to 8 hours per day.
Reaching:
Extends hands and arms in any direction.
Lifting:
Raises (above head) or lowers (below knees) assorted mechanical
devices and appurtenances, up to 25 pounds.
Sitting:
May remain in a seated position for up to 8 hours per day.
Rides in District vehicles over rough terrain.
Climbing:
In and out of equipment, trenches and pipelines; ascends and descends l
adders up to 10 feet. Ascends and descends slopes up to 100 feet.
Hearing:
Hears well enough to receive communication in person, by radio and
by telephone, as well as for safety in and around construction sites.
May work in conditions with intermittent or constant noise.
Talking:
Expresses ideas and shares information by means of spoken word
in person, by radio and by telephone.
Hands/Arms: Operates vehicles, equipment and hand tools. Seizes, holds or works with
hands. Operates computer for up to 8 hours a day.
Vision:
Reads written messages; operates vehicles and equipment. Walking:
Moves about on foot, often through uneven terrain.
Environment: Works in conditions with intermittent or constant noise and
works outside with variations of temperature and weather.
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Reasonable accommodations will be considered.

Physical Examination
Must pass a physical examination, which includes substance screening, before employment with
the District.

Confidentiality
Work does not ordinarily involve confidential information.

Supervision
This position receives general supervision from the assigned manager. This position does not
have supervisory authority.
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