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EXECUTIVE SUMMARY
The Pajaro Valley Water Management Agency (PV Water or Agency) is the Groundwater
Sustainability Agency for the Pajaro Valley Subbasin (Basin), 3-002.01, located in portions of Santa Cruz,
Monterey, and San Benito Counties (Figure 1). PV Water’s Basin Management Plan Update (BMP)
describes the characteristics of the Basin as well as current and proposed water resources management
activities. PV Water submitted the BMP and other associated documents to the California Department
of Water Resources (DWR) as an Alternative to a Groundwater Sustainability Plan in December 2016. As
of the writing of this report, DWR had not provided a response with respect to the Alternative submittal.
PV Water has prepared the Water Year 2018 Annual Report as required by the Sustainable Groundwater
Management Act (SGMA).
The Pajaro Valley is located adjacent to the Monterey Bay in Central California, and is subject to a
Mediterranean climate. The long-term average rainfall in the Pajaro Valley is approximately 22 inches,
with most rainfall occurring between October and March. In Water Year (WY)2018, 15.06 inches of
rainfall was recorded at the Watsonville Waterworks rain gauge. Total water use in the Basin during
WY2018 was 54,557 acre-feet (AF),1 an increase of approximately 14% over WY2017, with groundwater
providing 89% of the supply. The Aromas Red Sands is the principal aquifer of the Basin, providing the
majority of pumped groundwater. Results of monitoring activities indicate a 0.88-foot decrease in
average groundwater surface elevations within the Basin over the last water year. In WY2018, the
volume of groundwater in storage decreased by an estimated 3,300 AF.
Decades of groundwater overdraft lowered water levels throughout the Basin and eventually caused
seawater to intrude into freshwater aquifers.2 To alleviate these problems, PV Water has been working
with stakeholders to develop, implement, and adapt the BMP since the 1990s. A central project in early
versions of the BMP was an Import Pipeline to convey water from the Central Valley Project into the
Pajaro Valley; however, that project was never constructed. As a result, the Pajaro Valley is completely
dependent upon local water resources including groundwater, surface water, and recycled water to
meet demand. To eliminate groundwater overdraft and stop seawater intrusion, PV Water has
constructed supplemental water supply facilities that reduce coastal groundwater production. Existing
facilities include the Harkins Slough Managed Aquifer Recharge and Recovery Facility, the Watsonville
Area Recycled Water Facility, supplemental wells, and a connection to the City of Watsonville’s potable
water system. Proposed projects would utilize locally available surface water resources to increase the
supplemental water supply and include the College Lake Integrated Resources Management Project, the
Watsonville Slough with Recharge Basins Project, the Harkins Slough Facilities Upgrade Project, and the
Recycled Water Treatment, Storage, and Distribution Pumps Station Improvements Project, which has
been partially constructed.
In addition to augmenting supply, PV Water has implemented a robust water conservation program
with the goal of conserving an average of 5,000 acre-feet per year (AFY). The primary components of
this program include outreach, partner collaboration and program coordination, workshops and
trainings, and an irrigation efficiency program. The conservation program focuses on both agricultural
as well as home and garden water users.

1
2

One acre-foot equals 325,851 gallons, or enough water to cover an acre of land one foot deep.
State Water Resources Board 1953. Bulletin N0. 5 Santa Cruz-Monterey Counties Investigation. August, 1953.
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PV Water continually performs outreach activities to engage stakeholders to keep them informed of
the state of the Basin and the implementation of the BMP. Public meetings, presentations, the website
pvwater.org, newsletters, and social media are just a few ways this is accomplished. In addition, staff
participate in SGMA related activities in adjacent groundwater basins such as the Santa Cruz Mid-County
Basin and the Salinas Valley Basin. In 2018, PV Water and the United States Geological Survey (USGS)
entered into a four-year agreement to develop annual updates to the Pajaro Valley Hydrologic Model
and to support management activities that advance the goal of achieving a sustainable groundwater
basin.

Introduction
The Pajaro Valley Water Management Agency (PV Water or Agency) has prepared this Annual
Report for Water Year 2018 (WY2018) in compliance with the California Code of Regulations (CCR) Title
23, Division 2, Chapter 1.5, Subchapter 2, Article 7 Annual Reports and Periodic Evaluations by the
Agency. CCR 23 §356.2 outlines the annual report’s required content.
Located adjacent to the Monterey Bay in Central California, the Pajaro Valley is home to some of the
most productive agricultural land in the country, producing approximately $1 billion per year of high
value fruit, vegetable, flower, and other crops on approximately 28,500 irrigated acres. Average total
water usage in the valley is approximately 55,000 acre-feet/year (AFY), with groundwater often
providing over 90% of the supply. The Pajaro Valley Groundwater Subbasin shown in Figure 1
encompasses approximately 75,000 acres in southern Santa Cruz County, northern Monterey County,
and a small portion of western San Benito County.
Figure 1. Pajaro Valley Subbasin
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Progress toward Implementing the Plan – Basin Management Planning Efforts
PV Water is a state-chartered water management district, formed in 1984 to manage groundwater
resources and supplemental water supplies within the Pajaro Valley. In 2015, PV Water filed a notice of
election to become the Groundwater Sustainability Agency (GSA) under the Sustainable Groundwater
Management Act (SGMA). In the coastal areas and throughout much of the Pajaro Valley groundwater
basin, long-term groundwater overdraft conditions3 have caused groundwater levels to drop below sea
level seasonally, creating a landward pressure gradient that causes seawater to move inland. Seawater
intrusion in the Basin was first documented in 1953.4 Seawater intrusion has elevated the chloride
concentration in groundwater up to two and a half miles inland from the coast, in some areas
contaminating groundwater to the point that it is unsuitable for consumption and agricultural irrigation.
To achieve the mission of the agency, PV Water has prepared and is implementing a groundwater
management plan known as the Basin Management Plan (BMP). The BMP serves as the guiding document
for PV Water’s major water supply projects and conservation programs. The current version of BMP was
adopted in 2014 following a stakeholder driven process that included a review of the existing basin
conditions, the identification of additional projects and management strategies to achieve its stated goals,
and hydrologic modeling to simulate the effectiveness of the recommended projects and programs.
PV Water prepared its first BMP in the 1990s. The “1993 BMP” identified a preferred alternative that
called for importing Central Valley Project water to the Basin via an “import pipeline” to augment local
surface water supplies. A Program Environmental Impact Report (1993 BMP PEIR) was prepared for the
1993 BMP to analyze the potential environmental impact of this proposed project.5
An update to the 1993 BMP was prepared in 2000 but its completion was delayed to allow
additional analyses of local water supply options, which were then incorporated into the 2002 Revised
BMP. The 2002 Revised BMP EIR provided a program-level analysis of the environmental impacts of two
alternatives, and a project-level analysis of local projects. The final strategy of the 2002 Revised BMP
adopted by the PV Water Board of Directors (the Board) was named the Modified BMP 2000 Alternative,
and it included the following six major projects and programs: Harkins Slough Recharge Project (later
renamed to the Harkins Slough Managed Aquifer Recharge and Recovery Facility, herein Harkins Slough
Facility), Coastal Distribution System (CDS), Import Pipeline, Recycled Water, Blend Wells, and
conservation of water. Subsequently, PV Water constructed the existing Harkins Slough Facility, a
significant portion of the CDS, supplemental wells, and, in cooperation with the City of Watsonville, the
Recycled Water Facility (RWF). These facilities are summarized below.

Summary of Existing Supplemental Water Supply Facilities
Reducing groundwater production in the area most impacted by seawater intrusion has been a
strategy to alleviate that problem and to preserve inland groundwater resources since the late 1990s.
Existing facilities are described below.

3

Overdraft occurs when the amount of groundwater withdrawn from a basin exceeds the volume of freshwater replenishing
the basin.
4 State Water Resources Board 1953. Bulletin N0. 5 Santa Cruz-Monterey Counties Investigation. August, 1953.
5 In early 2010, the Board removed the Import Pipeline Project from further consideration for a variety of reasons, including
the desire to implement locally controlled projects, feasibility and cost.
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Coastal Distribution System (CDS): The CDS is a distribution system composed of more than 21
miles of pipeline used to deliver supplemental water supplies (described below) to farms in
coastal areas in the Pajaro Valley. The area currently served by the CDS, approximately 5,500
irrigated acres, is referred to as the Delivered Water Zone. Water delivered through the CDS
replaces groundwater that would otherwise be pumped from coastal wells. Delivered water
provides “in-lieu recharge” to the aquifer. PV Water constructed the CDS in phases between the
years 2000 and 2016. A CDS expansion project is in the planning phase and may be constructed
in 2020.



Harkins Slough Managed Aquifer Recharge and Recovery Facility (Harkins Slough Facility): The
Harkins Slough Facility diverts surface water from Harkins Slough and conveys it to a recharge
basin where it percolates into the surficial aquifer of the San Andreas Terrace, located near the
coast. PV Water utilizes a series of wells to recover recharged water and deliver it to coastal
farms through the CDS. The Harkins Slough Facility commenced operations in 2002 and has
recharged over 8,000 AF to-date.



Watsonville Area Recycled Water Treatment Facility (RWF): PV Water constructed and
operates the RWF in partnership with the City of Watsonville (City). Located at the Watsonville
Wastewater Treatment Plant, the RWF has the capacity to produce about 4,000 AFY of tertiary
treated disinfected recycled water. Recycled water is augmented with water from the Harkins
Slough Facility, Blend Wells, and City’s potable water to increase supply and improve the quality
for agricultural irrigation needs. The RWF commenced operations in 2009 and has produced
24,300 AF to-date.



Blend Wells: PV Water operates two production wells that augment the supplemental water
supply and improve water quality.

PV Water commenced supplemental water deliveries in 2002 with the completion of the Harkins
Slough Facility. Since then, PV Water has provided over 42,900 AF of supplemental water to the coastal
area of the Pajaro Valley most impacted by seawater intrusion (Figure 2). Staff has observed an increase
in water levels of some monitored wells within the delivered water service area (Figure 3). In a paper
published in the Journal of Hydrology, Goebel et. al. 2017, the authors conduct and interpret results of a
2014 electrical resistivity tomography (ERT) survey along the Monterey Bay coastline and point to the PV
Water supplemental water deliveries as a reason for relatively fresher water in the vicinity of the
delivered water service area.6

6 Meredith Goebel, Adam Pidlisecky, Rosemary Knight. Resistivity imaging reveals complex pattern of saltwater intrusion

along Monterey coast. Journal of Hydrology, 2017; DOI: 10.1016/j.jhydrol.2017.02.037
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Figure 2. Cumulative Supplemental Water Deliveries

Figure 3. Response in a Monitored Well following Supplemental Water Supply Deliveries

Basin Management Plan Update
While the operation of existing supplemental water supply facilities have helped to reduce the
magnitude of groundwater overdraft and resulting seawater intrusion, these problems still persist. In
2005, PV Water contracted with the USGS to cooperatively develop a comprehensive, regional
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hydrologic model to simulate the use and movement of water within the Basin. Based on the hydrologic
modeling results, PV Water established a target of reducing groundwater pumping in the Pajaro Valley
Groundwater Basin by 12,100 acre-feet per year (AFY).
In 2010, PV Water formed a 21 member stakeholder committee, called the Ad Hoc BMP Committee
(Committee), as a means for the community participate in the development of an update to the BMP.
The Committee focused on local solutions (e.g., additional conservation, surface water supplies, and/or
reductions in groundwater pumping). The BMP Update planning process began with a solicitation to the
community to for ideas and proceeded to the development of a comprehensive list of supplemental
water supply projects, including some identified in previous BMPs, which could help meet the goals of
stopping groundwater overdraft and seawater intrusion. In total, the Committee identified, evaluated,
ranked, and prioritized for feasibility, cost, and other factors 44 potential projects. Based on this
analysis, the Committee recommended seven projects and programs to the Board of Directors for
inclusion into the BMP Update. On April 16, 2014, the PV Water Board of Directors certified the
Environmental Impact Report (Resolution 2014-04) for the Basin Management Plan Update, and
approved the Basin Management Plan Update (Resolution 2014-05), which includes the following
programs and projects:


Conservation;



Increased Recycled Water Storage at the Recycled Water Facility;



Increased Recycled Water Deliveries;



Harkins Slough Recharge Facilities Upgrades;



Watsonville Slough with Recharge Basins;



College Lake with Inland Pipeline to Coastal Distribution System (project name subsequently
changed to the College Lake Integrated Resources Management Project); and



Murphy Crossing with Recharge Basins.

Basin Management in the SGMA Era
The Sustainable Groundwater Management Act was signed into law on September 16, 2014,
approximately five months after the PV Water Board of Directors approved the BMP Update. It
established a new structure for managing groundwater in California that aims to give local agencies the
means to manage groundwater basins in a manner that is sustainable over the long-term. PV Water was
named in SGMA as one of 15 existing agencies created by statute to manage groundwater that are
deemed to be the exclusive local agencies within their respective statutory boundaries with the power
to comply with the Act. In March 2016, PV Water submitted a basin boundary modification request to
DWR that was later “approved as modified,” creating the Pajaro Valley Groundwater Subbasin (3002.01). On December 15, 2016, the PV Water Board of Directors approved Resolution 2016-16
Authorizing the General Manager or Designee to Submit the Basin Management Plan Update and
Associated Agency Documents as an Alternative to a Groundwater Sustainability Plan under the
Sustainable Groundwater Management Act to the California Department of Water Resources. Staff
submitted the Basin Management Plan Update and Associated Agency Documents as an Alternative to
DWR on December 31, 2016.
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To plan for and facilitate implementation of the BMP, PV Water developed an Implementation
Strategy in 2016. Prepared collaboratively by experts from numerous fields, the purpose of the
Implementation Strategy was to guide staff with respect to tasks and timelines necessary for the
successful implementation of the projects described in the BMP. On October 21, 2016, PV Water issued
a Request for Proposals for Basin Management Plan Implementation Program Management Services. 0n
January 18, 2017, the Board of Directors awarded a $6.4 million, two and half year agreement to a
diverse consultant team charged with assisting PV Water in project planning, engineering,
environmental review, water rights, property rights, stakeholder engagement, and funding. Significant
work has taken place over the last year in support of this effort; a brief summary follows.

College Lake Integrated Resources Management Project
The proposed College Lake Integrated Resources Management Project is anticipated to yield an
average of approximately 2,000 AFY while also improving conditions for steelhead trout. College Lake
water would be treated and then conveyed through a pipeline to the CDS for use as an irrigation supply
to further reduce groundwater pumping in the coastal area impacted by seawater intrusion. Over the
last year staff and consultants have developed a project feasibility study for federal grant funding
eligibility; completed preliminary design drawings of the proposed weir, intake, pump station, treatment
plant, and pipeline for evaluation in the environmental impact report (EIR); completed hydrologic and
hydraulic modeling to evaluate operational and potential flood hazard conditions associated with the
project; completed cultural a resources survey, an archeological resources survey, and a wetland
delineation; and continued stakeholder and landowner outreach efforts. PV Water anticipates
publishing the public review draft EIR in April 2019.

Managed Aquifer Recharge & Recovery Projects
The BMP update describes two proposed projects related to Managed Aquifer Recharge & Recovery
(MARR). The first project is to optimize the existing Harkins Slough Facility by improving conditions at
the point of diversion, increasing sediment removal, recovering a greater percent of recharged water,
and developing additional recharge basins. The second project, known as the Watsonville Slough
Diversion with Recharge Basins, would divert flows from Watsonville/Struve Slough and send the water
to recharge basins located on the San Andreas Terrace for short-term subsurface storage. A network of
extraction wells would later recover the recharged water and pump it into the CDS where it would
augment the supplemental water supply and offset groundwater pumping. Progress made on these
projects over the last year includes completion of the Recharge Basin Hydrogeologic Study field
investigation and analytical report; completion of preliminary design drawings for the three potential
recharge basin sites; hydrologic modeling analysis to evaluate water quality and water availability;
refinement of the project description, and continued stakeholder outreach and engagement.

Basin Management Plan Conservation Program
The BMP establishes a 5,000 AFY water conservation goal, which represents 40% of the solution to
the Basin’s groundwater overdraft and seawater intrusion problems. In 2014 the Board of Directors
approved the implementation of a Pilot BMP Conservation Program. In August of 2015, the Board
adopted the BMP Conservation Program. The program focuses on agricultural water conservation but
also provides conservation services for domestic water users (“home and garden”). The conservation
program leverages numerous partners and their programs including the Resource Conservation District
of Santa Cruz County (RCDSCC), the National Resources Conservation Service (NRCS), the Monterey
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County Resource Conservation District (RCDMC), UC Cooperative Extension, Water Conservation
Coalition of Santa Cruz County, Community Water Dialogue, and private consultants.
The main components of the BMP Conservation Program are:


Conservation outreach: Work in this area aims to raise awareness of groundwater overdraft
issues, connect growers with conservation resources, receive feedback and adaptively manage
programs in order to better address growers’ and residents’ needs.



Partner collaboration and program coordination: Work in this area includes coordinating with
partners and grower groups to support other Pajaro Valley programs, align program goals with
the BMP, document progress, and leverage resources.



Workshops and trainings: Workshops and special events provide training and/or demonstrate
the benefits of irrigation efficiency tools and practices. Work in this area aims to increase
participation from new audiences, and increase awareness and accessibility to available
resources.



Irrigation Efficiency Program: The main components of the Irrigation Efficiency Program include
a) initial irrigation system evaluations, b) technical and financial assistance with implementation
of recommendations, c) training to optimize irrigation scheduling by watering to crop Et, and d)
follow up assistance to maximize adoption of new practices.



Irrigation Efficiency Program Evaluation: The conservation goal of 5,000 acre-feet per year is
being evaluated against the average water use of the 5-year baseline period from 2006 – 2010,
as established in the BMP. Objectives for this work area include continued work with partners
to align program goals, and developing performance measures to evaluate progress of Pajaro
Valley programs toward the conservation goal.

In WY2018, PV Water and partners continued to engage water users in all aspects of the
conservation program. PV Water sponsored or hosted multiple workshops and trainings for agricultural
growers throughout the year focusing on providing technical support. Outreach efforts through direct
communication, newsletters, and mass media were utilized to encourage program participation and
provide water saving information. Compared to the program baseline period, the most recent rolling 5year average (2014 – 2018) of agricultural water use in the Pajaro Valley declined approximately 1,400
AF.
PV Water is also implementing a Recharge Net Metering Program. The five-year pilot program,
which began in October of 2016, has the goal of enhancing groundwater recharge by 1,000 AFY. The
program incentivizes recharge projects by providing rebate based on acre-feet of water recharged to
help offset costs incurred by landowners for operation and maintenance of water collection and
infiltration systems on their land. Recharge Net Metering participants benefit directly through the
rebate program; they also benefit indirectly (along with other resource users and the regional hydrologic
system) because managed aquifer recharge helps to improve and sustain both the supply and quality of
groundwater. In WY2018, a dry year, two active systems were in operation and infiltrated
approximately 60 AF stormwater, and during WY2017, a single basin infiltrated approximately 140 AF.
Additional infiltration basins are planned and interest in the program continues to grow.
8|Page

Pajaro Valley Water Management Agency
Pajaro Valley Subbasin, WY2018 Annual Report
Increased Recycled Water Storage at the Recycled Water Facility
The Recycled Water Treatment, Storage, and Distribution Pump Station Improvements Project to help
optimize the Recycled Water Facility will allow staff to produce and distribute an additional 750 AF of
recycled water per year. The project is split into three phases: Phase I, the Recycled Water Storage and
Distribution Pump Station Improvements Project; Phase II, the Recycled Water Facility Disk Filter
Upgrade Project; and Phase III, the addition of 0.5 million gallon storage tank.
Phase I work completed in January 2018 and included the construction of a 1.5 million gallon recycled
water storage tank and numerous improvements to the distribution pump station such as the addition
of two new pumps and modifications to the four existing pumps to increase operational efficiency. With
these improvements, PV Water provided a record 5,244 AF of supplemental water to growers via the
CDS to use in-lieu of groundwater in WY2018. Of the 5,244 AF of supplemental water delivered, a
record 3,274 AF of the supply was recycled water.
Construction of Phase II is expected to begin in April 2019. This phase of the project includes the
construction of a new disk filter facility, modification of the existing instrumentation, and replacement
of a coagulant polymer aid tank with a larger storage tank. The cost for construction of the project is
approximately $2.57 million and final completion anticipated for summer 2020.
PV Water staff are currently considering timing for the implementation of Phase III of the project.
Pajaro Valley Hydrologic Model Update, Data Collection, and Analysis for Sustainability
In June of 2018, the PV Water Board of Directors approved a multi-year, $553,000 agreement with the
USGS to improve, update, and expand the capabilities of the Pajaro Valley Hydrologic Model (PVHM),
one of PV Water’s principal planning tools. The agreement includes the eight tasks below, which will be
completed over the next three years and will help staff identify and address potential undesirable
results.


Model Updates;



Model Calibration;



Development of SGMA Metrics;



Develop Budget and SGMA Metric Tools;



Model Update Documentation and Training;



Stream Gauging to Better Quantify Surface Water Resources;



Evaluation of Land Subsidence; and



Reporting.

During WY2018, PV Water and the USGS worked on updates to the PVHM and continued to refine the
“self-updating” structure of the model. Simulations completed that year include a suite of climate
change projections through the year 2100. A comprehensive evaluation of land subsidence utilizing
interferometric synthetic aperture radar (InSAR), continuous GPS data, Light Detection and Ranging
(LiDAR), and water level data to assess the potential occurrence of elastic and inelastic subsidence for
the 3-year period between 2015-2018 was conducted and a report is currently in preparation. PV Water
and the USGS also recently completed the installation of two new gauging stations on the Pajaro River at
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Murphy Crossing and at Main Street. The new gauges will provide information that will be used to
better quantify the volume of water flowing in the Pajaro River, groundwater/surface-water
interactions, and streamflow infiltration. In WY2018, PV Water also initiated tasks to develop SGMA
metrics as well as develop budget and metric tools.

Basin Conditions
Groundwater Elevation Data
The PV Water groundwater monitoring network is composed of over 170 public monitoring and
private production wells that staff routinely visit to obtain water level and water quality information. At
minimum, staff visit these wells in the spring and fall of each year with a subset of wells monitored more
frequently. The data collected from the network allows PV Water to track the seasonal and long-term
groundwater trends of the Basin.
Groundwater elevation contour maps generated from collected data illustrate the seasonal high and
seasonal low conditions of the Aromas Red Sand aquifer observed in WY2018. Extractions from Aromas
Red Sands Aquifer constitute ~65-70% of groundwater production making it the principal aquifer in the
Basin. Figure 4 depicts an interpretation spring groundwater contours. Groundwater elevations in the
northern portion of the Basin progressively increase in elevation mirroring local topography in the
Corralitos and Aptos recharge areas. In the eastern portion of the Basin, groundwater levels show
increasing elevations due to surface water recharge occurring in the Murphy Crossing area of the Pajaro
River. Prior studies (Ruehl, et. al., 2006; Hatch et. al. 2010) as well as simulations using the PVHM
identify the Murphy Crossing area as a key recharge zone in Basin.
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Figure 4. Pajaro Valley Basin Groundwater Elevation Spring 2018

Figure 5 illustrates an interpretation of the fall 2018 groundwater contours. Depressed
groundwater levels are focused in the center of the Basin with areas at or below sea level extending to
the east as far as the San Andreas Fault, and to multiple areas in the south. Two small areas southeast
of Watsonville indicated groundwater levels of ten feet below sea level and were the lowest water levels
observed in the fall monitoring event. Similar to the spring contours, groundwater levels progressively
increase in the northern and eastern portions of the Pajaro Valley reflecting the local topography in the
north and mounding of surface water infiltrating in the east near the Murphy Crossing area.
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Figure 5. Pajaro Valley Basin Groundwater Elevation Fall 2018

PV Water defines water year types into five classifications based on average exceedance probability.
The classifications are very dry, dry, average, wet, and very wet. Table 1 details the water year type
classifications and Figure 6 illustrates the precipitation totals and water year types for the Watsonville
Water Works rain gauge period of record from 1880-2018. During WY2018, the Watsonville
Waterworks rain gauge recorded 15.06 inches of precipitation resulting in a “dry” year classification. In
comparison, WY2017 was classified as a “very wet” year with 39.84 inches of precipitation.
Below average rainfall recorded in WY2018 corresponded to less than average streamflow within
the Pajaro River watershed. The USGS operates gauging stations on the Pajaro River at Chittenden Gap7
and on the Corralitos Creek at Green Valley Road8. The WY18 annual mean streamflow of
approximately 25,000 AF measured at Chittenden Gap, and 3,760 AF measured at Green Valley Road,
equated to 22% and 32% of the long-term averages, respectively. Figure 7 illustrates the historical
annual mean streamflow for both gauging stations.
PV Water’s groundwater monitoring network consists of more than 170 wells across the Basin that
PV Water staff monitor semi-annually; of that, 25 are Agency-owned and predominantly dedicated
monitoring wells. These 25 wells form a representative subset of the network and their locations are
7 USGS 11159000 PAJARO R A CHITTENDEN CA
8 USGS 11159200 CORRALITOS C A FREEDOM CA
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depicted in the map shown in Figure 8. Most of this subset are also included in the California Statewide
Groundwater Elevation Monitoring (CASGEM) Program. Provided on the subsequent pages are
hydrographs (Figure 9) of the representative monitoring wells. Groundwater levels are depicted as
elevations relative to sea level with a backdrop illustrating water year type.

Table 1. Water Year Type Classification and Frequency Analysis
Annual Precip (in/yr)
Average
Average
Lower
Upper
Exceedance
Year Type
Recurrence Interval
(in/yr)
(in/yr)
Probability
(years)
(%)
Very Dry
12.87
<1.1
>91
Dry
12.88
17.54
1.1-1.5
91-67
Average
17.55
24.43
>1.5-3
67-33
Wet
24.44
34.07
>3-10
33-10
Very Wet
34.08
>10
<10
Long Term Average Annual Precipitation = 21.91 in/yr
Water Year Record = 1880-2018

n
12
33
48
32
13
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Figure 7. Mean Annual Streamflow of the Pajaro River and Corralitos Creek
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Figure 8. Groundwater Monitoring Well Locations
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Figure 9. Hydrographs (25 Wells)

Wells)
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Groundwater Extraction in WY2018
Groundwater extractions during WY2018 measured approximately 48,729 AF. Extractions are
classified into the following sectors: Agricultural, Municipal & Industrial (M&I), and Environmental. Of
the total groundwater extractions, 40,615 AF or 83%, was utilized by the agricultural sector and
measured through both direct and estimate methods. The majority of agricultural wells have flow
meters installed to measure production with an accuracy of +/-5.0%. A small portion of agricultural
wells are estimated due to access limitations. Estimates are based on the size of the use area and type
of land use (crop type). In WY2018, direct measurement via flow meters accounted for 39,578 AF of
agricultural groundwater extractions, and 1,037 AF were estimated. M&I groundwater extractions
accounted for approximately 8,114 AF or 17% of all groundwater extractions and was measured through
both direct and estimate methods. Water purveyors such as the City of Watsonville and other water
systems have meters installed on supply wells that measure the direct discharge of each well with an
accuracy of +/-5.0 %. Rural Residential (domestic) groundwater wells have usage estimated at 0.5 AF
per year based on a technical analysis of developed for the PV Water Proposition 218 Service Charge
Report (2015), which evaluated annual consumption volumes of three adjacent rural water systems. In
WY2018, 6,717 AF of groundwater was extracted for M&I use through direct measurement and an
additional 1,397 AF was estimated. In WY2018 there were no groundwater extractions for the
environmental sector. Table 2 provides a summary of groundwater extractions by sector and Figure 10
illustrates the general location and volume of groundwater extractions in WY2018.
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Table 2. WY2018 Pajaro Valley Subbasin Groundwater Extraction by Sector
Sector

Agricultural
M&I

Extraction
Volume
(Acre-Feet)

Measurement Method
(Direct or Estimate)

Measurement
Accuracy
(%)

39,578

Direct

5.0% +/-

1,037

Estimate

N/A

6,717

Direct

5.0% +/-

1,397

Estimate

N/A

0

N/A

N/A

Environmental

Figure 10. Pajaro Valley Subbasin WY2018 Groundwater Extractions

Surface Water Use in WY2018
In WY2018, surface water accounted for 585 AF of supply. Surface water use in the Basin is derived
from two sources, and is used for potable consumption, groundwater recharge, and supplemental water
supply (in-lieu recharge). The first source is PV Water’s Harkins Slough Facility which in WY2018 did not
divert or recharge any water due to undesirable water quality conditions present in the slough. The
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second source of surface water used comes from the City of Watsonville’s (City) pre-1914 water rights to
Corralitos Creek and Browns Creek. The City diverts and treats water to potable standards at the
Corralitos Creek Treatment Plant and provides the water to City residents for use. In WY2018, the City
produced 585 AF. Table 3 summarizes the surface water used for groundwater recharge or in-lieu use in
WY2018.
Table 3. WY2018 Pajaro Valley Subbasin Surface Water Used for Groundwater
Recharge or In-Lieu Use
Volume
Source
Use Type
(Acre-Feet)
Harkins Slough Facility
City of Watsonville Corralitos and
Browns Creek Potable Consumption

0

Groundwater Recharge

585

In-Lieu Use (Potable Supply)

Total

585

Total Water Use in WY2018
Total water use in the Basin during WY2018 was 54,557 AF, an increase of approximately 14% (6,560
AF) over WY2017. Agricultural was the largest consumer of water, both groundwater extractions and
delivered supplemental supplies, at approximately 45,859 AF or 84% of the total use. (Delivered water
is another name for PV Water’s supplemental supply, described above). PV Water tracks water
deliveries through direct measurement by flow meters with an accuracy of +/-5.0 %. In WY2018,
agricultural customers consumed 5,244 AF of delivered water. As noted above, groundwater extractions
are measured through both direct and estimate methods. In WY2018, 40,615 AF of groundwater was
extracted for agricultural use. Approximately 8,699 AF or 16 % of all water use was utilized for M&I
purposes. M&I water supply came from a combination of groundwater extractions and surface water.
Groundwater extractions for M&I use in WY2018 totaled approximately 8,114 AF and were measured
through both direct and estimate methods. Surface water use for M&I is measured through direct
measurement by meters that have an accuracy of +/- 1.5 %. In WY2018, the City produced and
delivered 585 AF of surface water. In WY2018 there were no groundwater extractions and no surface
water flows allocated for environmental use. Table 4 summarizes WY2018 water use by sector.

30 | P a g e

Pajaro Valley Water Management Agency
Pajaro Valley Subbasin, WY2018 Annual Report
Table 4. WY2018 Pajaro Valley Subbasin Total Water Use
Sector

Extraction Volume
(Acre-Feet)
39,578

Agricultural

6,717

Environmental

Groundwater

1,037
5,244

M&I

Water Source
Type

Delivered
Groundwater

1,397

Measurement Method
(Direct or Estimate)

Measurement
Accuracy
(%)

Direct

+/- 5.0 %

Estimate

N/A

Direct

+/- 5.0 %

Direct

+/- 5.0 %

Estimate

N/A

585

Surface

Direct

+/-1.5 %

0

N/A

N/A

N/A

Change in Groundwater Storage
The change in groundwater storage for WY2018 is illustrated in Figure 11. The map depicts the
change in head based on the fall 2017 and fall 2018 interpolated groundwater contours. The contours
interpolate point water level data derived from the PV Water groundwater monitoring network, which is
composed of over 170 monitoring wells in the Basin. The interpolated groundwater surface from the fall
2017 is subtracted from the fall 2018 interpolated groundwater surface to produce a calculated change
in head during the water year. The average change in head in WY2018 is approximately -0.88 feet with a
maximum head difference of 47 feet and a minimum of -16 feet. The Aromas Red Sands transitions
from areas that are confined to partially confined to unconfined. Storativity values used to calculate the
change in storage are based on the PVHM. The PVHM parameters used a range of specific yields from
0.04 to 0.15, and a range of specific storage coefficients from 1.0e-06 to 2.1e-03. A storativity value of
0.05 was applied to generate a change of groundwater storage for WY2018. The storativity coefficient,
when applied to the average head difference, yielded an approximate decrease in groundwater storage
of 3,306 AF during WY2018. Low and high error constraints based on storativity values of 0.01 and 0.10
reflect uncertainty and indicate a minimum decrease of 661 AF and a maximum decrease of 6,613 AF of
change in groundwater storage.
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Figure 11. Pajaro Valley Subbasin Change in Groundwater Storage in WY2018

Water year type, annual groundwater use, annual net change in groundwater in storage, and the
cumulative change in groundwater in storage for the Basin for the period of WY2015-WY2018 are
illustrated in Figure 12 and detailed in Table 5. For simulated annual groundwater use and net change in
groundwater storage prior to WY2015, please refer to the 2014 USGS report “Integrated Hydrologic
Model of Pajaro Valley, Santa Cruz and Monterey Counties, California: U.S. Geological Survey Scientific
Investigations Report 2014–5111.” As described above, the water year type is classified based on
average exceedance probability into five classifications which for WY2015-WY2018 were average, wet,
very wet, and dry respectively. Annual groundwater use for the Pajaro Valley Subbasin measured
through both direct and estimate methods totaled approximately 50,742 AF in WY2015, 47,584 AF in
WY2016, 43,774 AF in WY2017, and 48,729 AF in WY2018. Annual change in groundwater in storage for
WY2015 - WY2017 was derived using the same methodology as described above for WY2018. A
storativity coefficient 0.05 was applied to the head difference between fall groundwater interpolated
surfaces based on water level point data form the PV Water groundwater monitoring network. In
WY2015, WY2016, and WY2017, the approximate changes in groundwater in storage were increases of
266 AF, 7,100 AF, and 14,000 AF respectively. Low and high error constraints based on storativity
coefficients of 0.01 and 0.10 reflect uncertainty and indicate the minimum and maximum calculated
changes of groundwater in storage for the given years. Combined with the decrease in WY2018 of 3,306
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AF of groundwater in storage, the cumulative change of groundwater in storage for the period of
WY2015-WY2018 totals an approximate increase of over 18,000 AF.

Figure 12. Annual Groundwater Use and Change in Groundwater in Storage WY2015-WY2018

Table 5. Annual Groundwater Use and Change in Groundwater in Storage WY2015-WY2018
Cumulative
Annual
Annual Change in
Change in
Water Year
Water Year
Groundwater Use
Groundwater in
Groundwater
Classification
(AF)
Storage (AF)
in Storage
(AF)
2015
50,742
Average
266
266
2016
47,584
Wet
7,086
7,352
2017
Very Wet
43,774
13,954
21,306
2018
48,729
Dry
-3,306
18,000
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