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A Word from Our General Manager
With a new decade beginning, the
year 2020 started
off with expectations of greatness,
anticipation of
what may lie ahead,
and the optimism
of progressing
toward sustainable groundwater
resources. Within the first quarter of the year,
COVID-19 forced us all to rethink not only
how we work, but also what we hold dear,
what is of the greatest importance to us. The
global pandemic, worst in a century, forced
upon us all a time to reflect, and a need to
rethink the ordinary.
Questions such as: how will we work, how
will we construct projects, how will we serve
our customers – our community, and how will
we continue to make progress toward our goals.
For PV Water, we met the challenge head on,
and we resolved to persevere. We resolved
to continue with caution and with new safety
protocols in place, but continue we did. In
2020, we completed the Disk Filter Upgrade
Project at the Watsonville Area Water Recycling
Facility, a project to improve the reliability of
recycled water, a critical source of PV Water’s
supplemental supply used to keep agriculture in
production while reducing groundwater pump-

ing. We also completed a project that extended
the delivered water service area by adding
nearly 10,000 feet of pipeline. Both were grant
funded projects, and both were completed, successfully, in the midst of the pandemic.
Looking ahead, PV Water’s staff are excited
about both the opportunities and challenges
before us. We have a dedicated group of water
resource management professionals engaged
and eager to succeed. The PV Water Board of
Directors (Board) in August formed an Ad Hoc
Sustainable Groundwater Committee charged
with defining sustainable groundwater management criteria for our critically overdrafted
basin through a stakeholder driven process.
The Board also took significant steps to advance
the College Lake Integrated Resources Management Project by approving contracts to design
the project, prepare environmental documents,
and form an ad hoc committee to make recommendations regarding the development of an
Adaptive Management Plan to help the Agency
optimize College Lake for water supply while
also improving aspects of the ecosystem. While
we do not know what 2021 will bring, we are
preparing for the worst and hoping for the best.
Sincerely,

Brian Lockwood, General Manager
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Basin Management Plan Implementation
PV Water’s Board of Directors
and staff remained focused in 2020
on the mission of achieving sustainable groundwater resources
for the Pajaro Valley as efficiently
and economically as possible. The
implementation of the Basin Management Plan’s (BMP) projects and

programs is reducing groundwater
overdraft and seawater intrusion as
well as improving water quality over
the long term by optimizing existing
water supply facilities, developing
new water supplies, and reducing
water demand through conservation
programs. Successful implementa-

tion of BMP projects and programs
helps to maintain local control of
water resources while sustaining the
agricultural sector and all beneficial
uses of water. Below is a summary
of significant BMP Implementation
activities that occurred in 2020.

Recycled Water Facility Optimization
Recycled water is the largest component of PV Water’s supplemental
supply and as a result, delivering
recycled water is a top priority. In
2020, PV Water completed the
second of its three-phase Recycled
Water Facility Optimization Project:
Disk Filter Upgrades. Adding to the
1.5 million gallon recycled water
storage tank and distribution pump
station upgrades that occurred during Phase 1, the Disk Filter Project
added a new building with capacity
for two additional disk filter banks.
The project also retrofitted the

original disk filter banks with a new
self-cleaning system. The end result
is additional filtration capacity for
recycled water, which means greater
resiliency for recycled water production and use. The Phase 3 project,
UV Facility Upgrades, may occur
in 2022. Funding for this project is
provided by Proposition 1 Recycled
Water Grant funds, in combination
with a low interest financial agreement through the State Revolving
Fund with the State Water Resources
Control Board.

Placing the disk filter into the new
builidng.

Expanded Delivered Water Service Area
PV Water constructed approximately 9,900 feet of new pipeline,
ranging from 10 to 30 inches in
diameter, to expand delivered water
service to as much as 700 acres of irrigated farmland west of San Andreas
Road up to McQuaide Drive. Expanding delivered service will help to
preserve agriculture while reducing
groundwater pumping and seawater
intrusion in an area that formerly
relied on 100% groundwater. The
project was supported by approximately $3.4 million in grant funds
from a Proposition 84 Integrated Regional Water Management Drought
Emergency Grant issued through
the California Department of Water
Resources (DWR). This project sup-

ports the continued implementation
of the stakeholder-driven BMP with
the goal of stopping overdraft, sea-

water intrusion, and supporting the
Pajaro Valley economy by achieving
groundwater sustainability.

Extending the pipeline north from the Harkins Slough Project Recharge Basin.
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College Lake Integrated Resources Management Project
The PV Water Board of Directors
took a series of steps to advance the
College Lake Integrated Resources
Management Project (College Lake
Project) in 2020. In August, the
Board approved agreements with
two engineering firms to develop
final designs for the future facility. At its September meeting, the
Board approved an agreement with
a firm for environmental support
services, including the preparation
of EIR Addendum or Supplemental
EIR, as needed, permitting support,
and the development of an Adaptive
Management Plan (AMP) through
a community based committee
effort. The Board also approved
agreements for property appraisal
services and for fish passage design
and modeling services.
After the action to retain consultant support to develop the College Lake AMP in September, the
unanimous vote from the Board
made in October to form an Ad
Hoc Adaptive Management Plan
(AMP) Committee signified an

official start to the communitybased approach of preparing the
AMP and meeting the commitment
the Board made when it adopted
Resolution 2014-04, Certifying the
Final Environmental Impact Report
(FEIR) for the Basin Management
Plan Update Pursuant to the California Environmental Quality Act
in 2014. The AMP Committee will
be composed of staff from agencies
such as the National Marine Fisheries Services, Regional Water Quality Control Board, and California
Department of Fish and Wildlife,
along with community members
and other interested parties. The
Committee will evaluate technical
information presented by staff and
consultants related to the existing and projected conditions for
the College Lake Project, consider
management criteria to preserve
listed species habitat that would
avoid significant negative impacts,
and make recommendations to the
PV Water Board. In addition to the
AMP, the PV Water Board initiated

the preparation of a Water Quality
Plan, an Invasive Species Plan, and
Steelhead Monitoring Plan, all of
which will fall under the umbrella
of the to-be-developed AMP. Once
completed, the project will provide
an average of 2,100 acre-feet* of
water per year from College Lake
for use as an irrigation water supply
alternative to groundwater at a rate
of approximately 6,000 gallons per
minute. The project will improve
passage for steelhead (Oncorhynchus mykiss) a federally-listed
threatened species known to utilize
College Lake seasonally for winter
and spring juvenile rearing prior
to outmigration to the ocean, and
preserve waterfowl habitat quality
in the water storage area.
These actions show the Board’s
continued support for one of PV
Water’s most ambitious projects
since the recycled water facility, and
for achieving sustainable groundwater resources.
* An acre-foot = 325,851 gallons of water

Sustainable Groundwater Committee Begins
In August, the Board voted
to form an Ad Hoc Sustainable
Groundwater Planning Advisory Committee for the purpose of
engaging interested parties in the
effort to update the Groundwater
Sustainability Plan Alternative and
remain compliant with the Sustainable Groundwater Management
Act (SGMA). SGMA requires that
Groundwater Sustainability Agencies such as PV Water prepare an
update to their Groundwater Sustainability Plans every five years.
The newly formed Sustainable
Groundwater Committee, which

will meet through fall 2021, and
will evaluate technical information
presented by staff and consultants
related to the existing and projected
conditions of the groundwater
basin, consider Sustainable Management Criteria that would avoid significant and unreasonable impacts
to the groundwater basin, and make
recommendations to the PV Water
Board. The end result of this effort
will be documented in a report
named the Basin Management Plan:
Groundwater Sustainability Update
2022 (GSU22).
Funding for this project comes in

part from a $500,000 Proposition
68 Grant issued by the Department
of Water Resources. The funding
supports a team of technical experts
and the United States Geological
Survey, who are working closely
with staff, to analyze the conditions
of the groundwater basin and the
effects of PV Water’s projects and
programs on the basin. Communicating the results of these analyses
and obtaining input from Committee members regarding Sustainable
Management Criteria will be at the
heart of this effort.
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Watsonville Slough System - Managed Aquifer Recharge and Recovery Projects
In June, the Board of Directors
voted unanimously to authorize and
direct the General Manager to complete and file the water-right application for up to 4,000 acre-feet of water
for the proposed Watsonville Slough
System Managed Aquifer Recharge
and Recovery Project (WSS-MARR).
In September, PV Water published
the Draft EIR for the WSS-MARR
project and collected comments
through October. Staff will publish
and present the Final EIR to the PV
Water Board in early 2021.
The proposed WSS-MARR Project
would improve the existing diversion facility at Harkins Slough,
and add a new diversion at Struve
Slough, which is less susceptible to
seawater incursions from Monterey
Bay. Water diverted from the slough
system is treated and then pumped
to a recharge basin located on the

San Andreas Terrace, where the water percolates into a shallow aquifer
where it is stored. During the growing season, PV Water recovers the
water using a network of wells for

use as an agricultural irrigation supply alternative to groundwater, which
offsets pumping from our critically
overdrafted groundwater basin.

Aerial shot of proposed Pump location at Struve Slough a part of the Watsonville
Slough System.

Grants and other Financial Support
PV Water’s continued success in
obtaining grants and low interest
financial agreements help to fund
critical water supply projects while
keeping rates as low as possible for
our customers. In 2020, PV Water
received a total of $413,659 grants
and $403.239 loans.
PV Water is implementing a State
Water Resources Control Board Proposition 1 Water Recycling Grant, and
a State Revolving Fund (SRF) Low
Interest Financial Agreement to fund
the Recycled Water Facility Optimization, Phase II Disk Filter Improvements Project. The total amount
available is $1,592,500 in grants and
$3,617,500 in loans.
The Department of Water Resources (DWR), through a Proposition 84,
Drought Emergency Grant provided
funding for the continued expansion

of the Coastal Distribution System
with the F-Pipeline Project. Through
a grant amendment, PV Water
received $3.73 million in support of
this project. The same grant program
provided approximately $1.8 million
in funding for the Blend Well Pipeline
and the K-1 Pipeline projects a few
years ago.
PV Water won a $500,000 grant
from DWR’s Proposition 68 Sustainable Groundwater Management
Grant Program. PV Water is using
these funds to support the 5-year
update of the Basin Management
Plan, as required by the Sustainable
Groundwater Management Act. Work
on this effort, which began in 2020,
will continue in 2021.
PV Water won a $75,000 grant
from the Bureau of Reclamation’s
WaterSmart program to retrofit exist-

ing meters on the Coastal Distribution System (CDS) with new ones
equipped with cellular technology
that will allow customers and staff to
access metered data remotely. Farmers will be able to check how much
water is being used at a particular site,
which should assist in irrigation decisions and help achieve water conservation goals. The modern, solar-powered meters have the ability to report
pressure, volume, and flow rates every
15 minutes. This project, benefitting
both customers and operations staff,
will help PV Water better manage
water deliveries throughout the CDS,
and will help to make every acre-foot
go further. PV Water will be applying
for future grant opportunities to retrofit and upgrade additional groundwater meters throughout the Valley.
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Summary of Basin Conditions
The Pajaro Valley Groundwater
Basin accumulated water during
Water Year 2020 (WY2020) despite
experiencing drier than average conditions. While accumulated rainfall
was approximately 75% of the long
term annual average, groundwater
levels measured in the fall were approximately 2 feet higher than the
year prior. The COVID-19 pandemic
impact on the hospitality and restaurant industries significantly reduced
demand for fresh produce. In addi-

tion, compared to years with similar
amounts of rainfall, less groundwater
production occurred in WY2020, and
since WY2000, only three years had
less total production altogether. The
rise of groundwater levels in WY2020
corresponds to an estimated increase
of approximately 7,500 acre-feet (AF)
of groundwater in storage. In fall
2020, approximately 27,400 acres of
the basin had groundwater levels at or
below sea level, equating to the smallest area below sea level since 2011.

Even though the basin gained water
in WY2020, over the longer term the
it remains critically overdrafted and
continues to experience seawater
intrusion and groundwater storage
depletion. To mitigate these problems, PV Water operates supplemental water supply facilities and funds
water conservation programs with
partner agencies including the Resource Conservation District of Santa
Cruz County and the University of
California Cooperative Extension.

2020 Supplemental Water Deliveries
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2020 Supplemental Water Deliveries

Water Use & Supplemental Water Deliveries
During the 2020 calendar year,
total water use within PV Water’s
jurisdiction was 49,972 AF. Groundwater production constituted the vast
majority of water, providing 46,498
AF or 93.0% of the total water use.
The remaining portion consisted of
recycled water (6.1%) and surface water diversions (0.9%). The total water
use in 2020 was 1,663 AF more than
2019 despite much drier conditions.
In 2020, PV Water delivered 5,198
AF of supplemental water for irriga-

tion supply to agricultural customers
of the Coastal Distribution System (see
graph), and of that, 57% was tertiary
treated recycled water. Since the start
of recycled water production in 2009,
approximately 30,900 AF of reclaimed
water has been treated and delivered
for use in lieu of groundwater.
With a record amount of diverted
slough water in 2020, recovery well
production achieved a record 459 AF.
Since the project began operation in
2002, nearly 10,000 AF of water has

Pajaro Valley Water Sources
49,972 acre-feet
of water use in 2020
Groundwater
93.0%

Recycled Water
6.1%

Surface Water
0.9%

been diverted for recharge from Harkins Slough which otherwise would
have flowed into Monterey Bay.
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Groundwater Levels
PV Water routinely monitors
groundwater levels through a network of 175 publicly and privately
owned wells throughout the basin.
During a typical year, groundwater
levels are the highest in the spring
due to a combination of recharge
from rainfall, streamflow infiltration, and reduced pumping for
agricultural irrigation. Increases in
groundwater pumping throughout
the summer and into the fall, as
well as diminished recharge, cause
water levels to be lowest in late

summer and early fall.
Groundwater levels below sea
level created by long term overdraft
conditions within the basin create a
landward gradient causing seawater
to intrude into freshwater aquifers.
Even when inland water levels are
equal to sea level, it is insufficient to
prevent intrusion because seawater
is denser than fresh groundwater.
In fall 2020, measured groundwater levels increased approximately 2
feet across the basin relative to fall
2019. Of the 141 wells monitored in

both years, roughly two-thirds of
the wells showed increased water
levels in 2020 despite less than
average rainfall. The increase in
groundwater levels corresponded
to an estimated annual increase of
7,500 AF of groundwater in storage. The anomalous impact of the
COVID-19 pandemic that led to
reduced groundwater pumping and
a rise of groundwater levels during
dry conditions was unique.

The map above shows groundwater levels in fall 2020. Groundwater levels measured in monitoring wells are interpolated to generate groundwater contours relative to sea level. The red lines represent contours of groundwater levels that are below sea level. The
dark blue contour represents groundwater elevation at sea level, and the light blue lines show groundwater levels above sea level. In
fall 2020, approximately 27,400 acres west of the San Andreas Fault Zone had groundwater levels at or below sea level.

9

Rainfall and Streamflow
AF per year (AFY). In WY2020, the
City of Watsonville diverted 119
AF for potable consumption. PV
Water, with a water-right permit to
divert up to 2,000 AFY, operates the
Harkins Slough Managed Aquifer
Recharge and Recovery Facility. A
pumping station located in Harkins
Slough pumps water through a filtration system and then to a recharge
basin located on the San Andreas
Terrace where the water infiltrates
into the ground. The recharged

slough water is stored underground
until it is later recovered and distributed to customers for agricultural irrigation. PV Water diverted a record
1,281 AF of water in WY2020. In
recent years, incursions of brackish
water from the Pajaro River Lagoon
have negatively impacted water quality, reducing PV Water’s ability to
divert water. However, the wet conditions in December 2019 prevented
an incursion of brackish water from
occurring.

Pajaro Valley Precipitation

Measured monthly precipitation during the WY2020 at the Watsonville Water
Works station is compared to the historical average (WY1880-WY2020).

Pajaro
River
Streamflow
Pajaro
River
Streamflow
700

Streamflow (Acre-Feet)

During WY2020 measured rainfall and streamflow were both below
historical averages. Rainfall recorded
at the Watsonville Water Works rain
gauge measured 16.34 inches or approximately 75% of the long term
average (1880 – 2020: 21.9 inches).
Drier than average conditions for five
of eight months between October and
May led to a below average annual
rainfall total in WY2020 despite December receiving twice the average.
Annual Pajaro River streamflow, measured at the U.S. Geological Survey’s
Chittenden Gap gauging station, was
31,876 AF , or 27% of the long-term
average (1940 – 2020: 115,779 AF).
The Pajaro Valley’s groundwater
supply is primarily dependent upon
recharge from rainfall and streamflow infiltration. Comparisons of
rainfall and groundwater levels
exhibit a well-defined relationship to
both single-year and multiple-year
rainfall patterns. Rainfall across the
greater 1,300 square miles of Pajaro
River Watershed also affects the
basin as significant recharge occurs
in the reach of the river located between Chittenden Gap and Murphy
Crossing. The upper portion of the
watershed, located in Santa Clara
and San Benito counties, contributes
substantially to flow in the lower
watershed. The drier-than-average
conditions during WY2020 caused
the observed depth of the mound of
infiltrating recharge water at Murphy Crossing to be lower in the fall
of 2020 than in the fall of 2019..
Rainfall also directly affects two
surface water supplies in the Pajaro
Valley. The City of Watsonville,
with pre-1914 water-rights, operates
diversion facilities on Corralitos
Creek and Browns Valley Creek and
is permitted to divert up to 2,400

Monthly Streamflow,
WY2020

600
500

Monthly Mean Streamflow,
WY1940-2020

400
300
200
100
0

Oct

Nov Dec

Jan

Feb Mar

Apr May Jun

Jul

Aug

Sep

Data streamflow
Source: hps://waterdata.usgs.gov/nwis/dv?referred_module=sw&site_no=11159000
Total annual
in the Pajaro River during WY2020 equated to 31,876 AF.
Measured by the USGS at Chittenden Gap, the streamflow volume was approximately
25% of the 115,779 AF recorded long-term average.
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Audited Financial Information: Fiscal Year 2019-20
During fiscal year 2019-20,
groundwater augmentation charges
accounted for $11,429,592 of PV
Water’s revenue. Delivered water

sales generated $2,293,841, and
revenue from grants amounted to
$816,898. PV Water’s net position
increased 8.20% to $66,889,232.

Audited Revenues

Audited Expenditures

Delivered Water 15.1%
Grants5.4%

Total revenues from all sources
increased 18.07% to $15,147,611,
while total expenditures increased
88.09% to $16,853,153.

Augmentation
Charges
75.5%

Interest and Other
Income 2.1%
Management
Fees 1.9%

Agency
Administration
6.2%

Facility Operations
26.8%
Basin Management
3.3%

Debt Service
19.9%
Capital Projects
43.7%

Revenue Sources
Augumentation Charges
Management Fees
Interest & Other Income
Grants
Delivered Water

Dollars
$11,429,592
$283,614
$323,666
$816,898
$2,293,841

%
75.5%
1.9%
2.1%
5.4%
15.1%

Totals

$15,147,611

100.0%

Expenditures
Agency Administration
Facility Operations
Basin Management
Capital Projects
Debt Service
Totals

Dollars
$1,050.686
$4,514,366
$559,531
$7,320,092
$3,358,478

%
6.2%
26.8%
3.3%
43.7%
19.9%

$16,853,153

100.0%

11

Projected Budget: Fiscal Year 2020-21
The fiscal year 2020-21budget projects
53,800 acre-feet of water consumption resulting from approximately

49,000 acre-feet of groundwater
extraction and 4,800 acre-feet of
supplemental water deliveries. The

Projected Revenues

projected budget is a balanced budget
with projected revenues proportionate to anticipated expenditures.

Projected Expenditures

Delivered Water 9.0%
Augumentation
Charges
56.7%
Grants 31.1%

Agency Administration
10.1%
Debt Service
15.9%

Facility Operations
20.1%
Basin Management
6.3%

Capital Projects
47.6%
Interest and Other Income 1.4%

Management Fees 1.8%

Revenue Sources
Augumentation Charges
Management Fees
Interest & Other Income
Grants & Loans
Delivered Water

Dollars
$12,000,000
$387,000
$285,000
$6,600,000
$1,900,000

%
56.7%
1.8%
1.4%
31.1%
9.0%

Totals

$21,172,000

100.0%

Expenditures
Agency Administration
Facility Operations
Basin Management
Capital Projects
Debt Service

Dollars
$2,147,551
$4,265,256
$1,333,998
$10,063,716
$3,361,479

%
10.1%
20.1%
6.3%
47.6%
15.9%

Totals

$21,172,000

100.0%

About PV Water
PV Water was established by state charter through a special local election in 1984.
The statutory boundaries are defined by the Agency Act (760, Article 2, §201). The
total area is approximately 120 square miles, or about 70,000 acres.

Board of Directors

PV Water is governed by a seven-member board of directors, who must live within
the agency boundaries and be registered voters. Four directors are directly elected by voters within their division (see map) for overlapping terms of four years
each. The remaining three directors are separately appointed by Monterey County,
Santa Cruz County, and the City of Watsonville. Appointed directors serve twoyear terms and must derive at least 51 percent of their net income from agriculture.
Elected
Division A: Mary Bannister
Division B: Don Bussey (through 11/30/2020)
Stephen Rider (Appointed 12/4/2020)

Division C: Amy Newell
Division D: Robert Culbertson III

Appointed
Monterey County: Javier Zamora • Santa Cruz County: Tom Broz • Watsonville: Vacant

Agency Staff
Brian Lockwood
General Manager
Nancy Trevino
Financial Analyst
Laura R. Taay
Administrative Analyst/
Board Secretary
Rocio Guerrero
Customer Service
Representative

Lupe Lizaola
Accounting Clerk
Jesus “Chuy” Martinez
Sr. Water System Operator
Shinehah Bigham
Water System Operator
Leonard Villanueva
Meter Program
Coordinator

David Parra
Maintenance Technician
Casey Meusel
Associate Hydrologist
Marcus Mendiola
Water Conservation &
Outreach Specialist
Marino Hernandez
Water Resources
Technician

Alex Esqueda
Field Technician
(January 2020)
Helen Rodriguez
Finance & Administrative
Services Manager
(July 2020)

