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Even before the crys-
tal ball in Times Square 
dropped, signifying 
the end of 2020, we at 
PV Water were looking 
forward to the opportu-
nities that 2021 would 
surely bring .  While 2020 
was the year the CO-
VID-19 pandemic shook 
the world, and drought 

increased in the southwest, PV Water was able to 
successfully complete two important water supply 
projects . The first was the Disk Filter Upgrade Project 
at the Watsonville Area Water Recycling Facility . This 
project improves the reliability of recycled water, a 
critical source of PV Water’s supplemental supply 
used to reduce groundwater pumping and the rate of 
seawater intrusion, while helping to keep agriculture 
in production . The second was the Coastal Distribu-
tion System Expansion Project, which extended the 
delivered water service area up to the agricultural 
fields surrounding Monterey Bay Academy by adding 
nearly 10,000 feet of pipeline .  The Board of Direc-
tors also set in motion several of the largest projects 
to be accomplished in 2021, including three major, 
community-driven planning efforts .  

 Community involvement was a theme that 
threaded through these three planning efforts and 
was realized through the following ad hoc commit-
tees: 1) Rate Setting, 2) Sustainable Groundwater 
Planning, and 3) College Lake Adaptive Manage-
ment Planning .  These three committees involved 
43 community members who met for a total of 19 
meetings over nearly 600 hours and developed the 
2021 Cost of Service Rate Study, the Basin Man-

agement Plan: Groundwater Sustainability Update 
2022 (GSU22), and the College Lake Adaptive 
Management Plan (AMP) . These committees not 
only endured, but thrived, in the teleconference 
environment forced on us by the ongoing COV-
ID-19 pandemic . Public participation in PV Water’s 
committees actually increased as the convenience of 
participating from a remote location provided more 
people the opportunity to participate from afar 
than perhaps could have been achieved in person . 
The times were challenging, the tasks large, but the 
committees succeeded .  The Board adopted the Rate 
Study in February, the GSU22 in November, and the 
AMP in (spoiler alert) January 2022 .

 Developing new planning documents was 
only a portion of what was accomplished in 2021 . 
Designing the College Lake Integrated Resources 
Management Project, PV Water’s most ambitious 
project of the millennium to support increasing 
demand for supplemental water deliveries, was also a 
priority . By the end of the year, staff and consultants 
had completed the design of several key facilities .  
Drought conditions continued to play a role in the 
Pajaro Valley in 2021, and in response, PV Water’s 
operators delivered a record amount of water to 
customers . The demand for drought-tolerant supple-
mental water supplies underscored the importance of 
bringing new projects online as soon as possible .  The 
rest of this annual report provides a summary of the 
items above, as well as PV Water’s financial status . 

A Word from Our General Manager
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Sincerely,

Brian Lockwood, General Manager
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PV Water’s Board of Directors 
(Board) and staff remained focused 
on achieving sustainable groundwater 
resources for the Pajaro Valley as ef-
ficiently and economically as possible 
by 2040, the deadline imposed by the 
Sustainable Groundwater Manage-
ment Act (SGMA) . The implementa-
tion of the Basin Management Plan’s 

(BMP) projects and programs con-
tinue to reduce groundwater overdraft 
and seawater intrusion, as well as 
improve groundwater quality over the 
long term .  This is achieved by opti-
mizing existing water supply facilities, 
developing new water supplies, and 
reducing water demand through the 
conservation program . The contin-

ued progression toward sustainable 
groundwater resources will help 
to maintain local control of water 
resources, and to ensure water supply 
availability for domestic, industrial, 
and commercial uses including the 
agricultural sector .  A summary of sig-
nificant BMP Implementation activi-
ties that occurred in 2021 follows .

Basin Management Plan Implementation

In April, the PV Water Board adopt-
ed Ordinances 2021-01 and 2021-02 
adjusting delivered water charges and 
augmentation charges in order to fund 
projects and programs developed to 
help achieve sustainable groundwater 
resources . In particular, the rates will 
provide the revenue necessary to sup-
port design, permitting, and construc-
tion of the College Lake Project and 
WSS-MARR Projects described below, 
along with the water conservation 
program, and the construction of new 
monitoring wells .  

To engage stakeholders in the rate 
setting process, the PV Water Board 
formed the Ad Hoc Funding Commit-

tee, which was composed of ratepay-
ers with representation from the City 
of Watsonville, small water districts, 
growers of different sizes and com-
modities, PV Water Directors, and 
individual well owners .  The Commit-
tee reviewed materials prepared by 
staff and consultants, and ultimately 
recommended the Board approve the 
2021 Cost of Service Rate Study (Rate 
Study) . In February, the Board acted 
on the Committee’s recommenda-
tion and adopted the Rate Study and 
Resolution 2021-05, Adopting Proce-
dures for Public Hearing, Notice, and 
Protest Concerning Proposed Revi-
sions to Augmentation Charge and 

Delivered Water Charge . Leading up 
to the April 21, 2021 public hearings 
and vote on the ordinances, PV Water 
hosted a series of rate setting public 
workshops to provide information 
to the community, and to respond to 
questions on the Rate Study .

The rate structures, which include 
a delivered water charge subject to 
Proposition 218 for blended recycled 
water supplied to growers in the coastal 
area, and an augmentation charge 
based on pumped groundwater subject 
to Proposition 26, are similar in struc-
ture to PV Water’s prior rates . The rate 
increase for fiscal year 2021/22 went 
into effect December 1, 2021 .

Board Adopts New Rates 

PV Water’s conservation program 
received a big boost following Board 
action to fund the program at $1 .2 
million over three years . PV Water is 
partnering with the Resource Conser-
vation District of Santa Cruz County 
(RCD) and the University of Califor-
nia Cooperative Extension (UCCE) 
to provide technical expertise and 
training to help Pajaro Valley farm-
ers use water more efficiently . Over 
the most recent five years for which 
data are available 2015- 2019, agricul-
tural water use in the valley, outside 
the delivered water service area, was 

down by nearly 2,750 acre-feet (AF), 
or about 8%, when compared to the 
baseline period of 2006-2010 . Conser-
vation makes up over 40% of the solu-
tion for the Pajaro Valley to achieve 
groundwater sustainability . Conser-
vation is the most affordable project 
per acre-foot within the BMP Update, 
and provides benefits to the entire 
Pajaro Valley Groundwater Basin .

The program evaluates existing 
on-farm practices and then pro-
vides recommendations to improve 
practices that are based on trials and 
research . PV Water has increased in-

centives for farmers to modify their 
irrigation practices to become more 
resource-efficient at a faster rate . 
Demonstrations to display new tech-
nology and practices that can save 
large amounts of water while not 
reducing crop yield are an important 
part of the program . The additional 
funding allows PV Water to increase 
the number of farmers participating 
in the program, and ultimately in-
crease the volume of water conserved 
within the Pajaro Valley .

Water Conservation Program
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The College Lake Integrated Re-
sources Management Project (Col-
lege Lake Project) will help achieve 
sustainable groundwater resources 
by producing an average of 1,800 to 
2,300 acre-feet of water per year that 
will be used to reduce groundwater 
pumping . It will also improve pas-
sage for steelhead (Oncorhynchus 
mykiss), a federally-listed threatened 
species known to utilize College 
Lake, and preserve important wa-
terfowl habitat . Construction of this 
important water supply project could 
begin as early as 2023 .

In 2021, staff and consultants made 
significant progress advancing the 
project design, preparing the ap-

praisal reports necessary to acquire 
property rights, and developing 
permit applications and environ-
mental plans . The project achieved 
a significant milestone when State 
Water Resources Control Board 
(SWRCB) issued a water right permit 
for the project in December 2021 . 
Fulfilling several Environmental 
Impact Report Mitigation Measures 
upon its adoption in January 2022, 
the College Lake Adaptive Manage-
ment Plan (AMP) was developed by 
a 15-member ad hoc committee . The 
AMP Committee was composed of 
staff from agencies such as National 
Marine Fisheries Services and the 
California Department of Fish and 

Wildlife, along with non-profits 
such as the Sierra Club, commu-
nity members with ecologic experi-
ence, PV Water Directors and other 
interested parties . The Committee 
evaluated technical information 
presented by staff and consultants 
related to the existing and projected 
conditions in College Lake, consid-
ered and recommended management 
criteria to preserve listed species 
habitat that would avoid significant 
negative impacts, and made recom-
mendations to the PV Water Board . 
In addition to the AMP, PV Water’s 
team prepared a Water Quality Plan, 
an Invasive Species Plan, and a Steel-
head Monitoring Plan .

College Lake Integrated Resources Management Project

View of College Lake looking southeast with Kelly Lake in background.



The Watsonville Slough System 
Managed Aquifer Recharge & Re-
covery Projects (WSS-MARR) will 
enhance PV Water’s ability to fur-
ther reduce groundwater pumping 
through the use of locally available 
surface water supplies .  WSS-MARR 
includes a new diversion in Struve 
Slough with an adjacent pump sta-
tion, a pipeline to convey water to an 
existing water treatment plant, wells 
to monitor and recover groundwa-
ter, and other facility improvements . 
Water diverted from the slough 
is treated and then pumped to a 
recharge basin located on the San 
Andreas Terrace, where the water 
percolates into a shallow aquifer sys-
tem for short-term storage .  During 
the growing season, PV Water recov-
ers the water and sells it to growers 
as an agricultural irrigation supply 
alternative to groundwater .

In January, the Board voted unani-
mously to adopt Resolution 2021-03, 
Certifying the Final Environmental 
Impact Report, Adopting Findings 

Pursuant to the California Envi-
ronmental Quality Act, Adopting a 
Statement of Overriding Consider-
ations, and Adopting a Mitigation 
Monitoring and Reporting Program 
for the Watsonville Slough System 
Managed Aquifer Recharge and 
Recovery Projects, and Resolution 
2021-04, Selecting, Approving, and 
Adopting the Watsonville Slough 

System Managed Aquifer Recharge 
& Recovery Projects .  In September 
of 2020, the Agency submitted a 
water right permit application to the 
SWRCB to divert up to 4,000 acre-
feet per year from Struve Slough, 
and staff are now working to provide 
information to support this appli-
cation . Staff anticipate that WSS-
MARR design will begin in 2022 .

Watsonville Slough System - Managed Aquifer Recharge and Recovery Projects

Aerial shot of Struve Slough a part of the Watsonville Slough System, proposed intake 
and Pump station location is in the lower left region.

Groundwater Sustainability Update 2022 (GSU22)
With the California Department 

of Water Resources’ (DWR) approval 
of PV Water’s Groundwater Sustain-
ability Plan (GSP) Alternative in 
2019, the only alternative approved in 
California for a critically overdrafted 
basin, the deadline for first SGMA 
5-year update was set at January 2022 . 
To meet this regulatory deadline, the 
PV Water Board formed a 17-member 
Ad Hoc Sustainable Groundwater 
Planning Advisory Committee .  The 
Committee members reflected a 
diverse representation of interested 
parties and community members .  

The Committee met for 2 .5 hours 
monthly over the course of a year to 

deliberate on key SGMA issues such 
as: Sustainable Management Criteria 
(SMC), significant and unreasonable 
impacts as they relate to SMC, how 
climate change is anticipated to affect 
the Basin, and the effects of future 
projects and management actions 
on the Basin . The resulting report, 
known as GSU22, established SMCs 
and /or sustainability statements for 
items such as: seawater intrusion, 
chronic lowering of groundwater 
levels, interconnected surface water, 
land subsidence, drought resiliency 
actions, projected water budget, and 
water quality . 

In November 2021, following a total 

of 23 Committee and community 
meetings, the PV Water Board voted 
unanimously to adopt Resolution 
2021-17 adopting GSU22 . The work 
was funded in part by a $500,000 
Proposition 68 grant administered by 
DWR . Communication and engage-
ment for this effort is ongoing; links 
to the report, SGMA annual reports, 
and a GSU22 Fact Sheet are available 
on PV Water Sustainable Ground-
water Management webpage: https://
www .pvwater .org/sgm .  As required 
by SGMA, PV Water will update the 
GSU every 5 years, and strongly en-
courages community involvement .
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Groundwater in storage 
decreased during Water 
Year 2021 (WY2021) 
due to drier than aver-
age conditions within the 
Pajaro Valley Groundwa-
ter Basin (Basin) . Ac-
cumulated rainfall was 
approximately 61% of the 
long-term annual average, 
and groundwater levels 
measured in fall 2021 were 
approximately 2 .5 feet 
lower than the prior year .  
The unique impacts of 
the COVID-19 pandemic 
that weakened produce demand and 
reduced water use in 2020 waned 
in 2021 as agricultural operations 
and groundwater use normalized . 
The decline of groundwater levels in 
WY2021 corresponds to an estimated 
decrease of approximately 9,400 acre-
feet (AF) of groundwater in storage 
from the prior year . In fall 2021, ap-
proximately 41,000 acres of the Basin 
had groundwater levels at or below 
sea level, equating to a similar spatial 
extent as 2013, midway through the 
drought of the early 2010s . 

WY2021 is the third in four years 
of drier than average conditions .  The 
impact of drought on the Basin tends 
to increase groundwater extractions 
leading to groundwater overdraft as 
well as the rate of seawater intrusion, 
both of which lead to groundwater 
storage depletion .  To mitigate these 
problems and provide resiliency 
during droughts, 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 .  PV Water is 
also working expeditiously to permit, 
design, and construct new water 
supply projects that will produce 
additional supplemental supplies, 
which will further help to alleviate 
groundwater demand, and move the 
Basin closer to achieving sustainable 
groundwater resources .  Current 
projects include the College Lake 
Integrated Resources Management 
Project, the Watsonville Slough 
System Managed Aquifer Recharge 
Projects, and Recharge Net Metering . 

Summary of Basin Conditions
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2021 Supplemental Water Deliveries

Blend Water
Recycled Water

Water Use & Supplemental Water Deliveries
During the 2021 calendar year, 

total water use within PV Water’s 
jurisdiction was 51,330 AF . Ground-
water production constituted the vast 
majority of water, providing 48,103 
AF or 93 .7% of the total water use .  
The remaining portion consisted of 
recycled water (5 .8%) and surface 
water diversions (0 .5%) . The total 
water use in 2021 was 1,358 AF more 
than in 2020 . 

In 2021, PV Water delivered 5,577 
AF of supplemental water for irriga-
tion supply to agricultural customers 

of the Coastal Distribution System 
(see graph), and of that, 53% was 
tertiary treated recycled water . Since 
the start of recycled water produc-
tion in 2009, approximately 33,700 
AF of reclaimed water has been 
treated and delivered for use in lieu 
of groundwater .

With only 2 AF of diverted slough 
water in 2021, recovery well produc-
tion yielded approximately 250 AF, 
far less than the record annual total 
achieved in 2020 of 459 AF .  Since 
the project began operation in 2002, 

nearly 10,000 AF of water has been 
diverted for recharge from Harkins 
Slough which otherwise would have 
flowed into Monterey Bay .

2021 Supplemental Water Deliveries

Pajaro Valley Water Sources
51,330 acre-feet

of water use in 2021

Recycled Water
5.8%

Surface Water
0.5%

Groundwater
93.7%

7



8

The map above shows groundwater levels in fall 2021. Groundwater levels measured in monitoring wells are interpolated 
to generate groundwater contour elevations in feet of the North American Vertical Datum (NAVD88). The red lines 
represent contours of groundwater levels that are below sea level. The blue contours represent groundwater elevations 
above sea level. In fall 2021, approximately 41,000 acres west of the San Andreas Fault Zone had groundwater levels at 
or below sea level (2.96 feet NAVD88). 

Groundwater Levels
PV Water routinely monitors 

groundwater levels through 
a network of more than 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 and 
residential use . 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 2021, measured ground–
water levels decreased approximate-
ly 2 .5 feet across the Basin rela-
tive to fall 2020 . Of the 135 wells 
monitored in both years, 127 wells 
showed decreased water levels in 
2021 as a result of drier conditions . 
The decrease in groundwater levels 
corresponds to an estimated annual 
decrease of 9,400 AF of groundwa-
ter in storage .
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Sources: Esri, HERE, Garmin, Intermap, increment P Corp., GEBCO,
USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong Kong), (c) OpenStreetMap
contributors, and the GIS User Community
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During WY2021 measured rainfall 
and streamflow were both well below 
historical averages . Rainfall recorded 
at the Watsonville Water Works 
rain gauge measured 13 .22 inches or 
approximately 61% of the long term 
average (1880 – 2021: 21 .84 inches) . 
Less than average monthly precipita-
tion in all months of WY2021 except 
January led to reduced recharge and 
diminished streamflow . Annual 
Pajaro River streamflow for WY2021, 
measured at the U .S . Geological 
Survey’s Chittenden Gap gauging 
station, was 13,257 AF , or approxi-
mately 12% of the long-term average 
(1940 – 2021: 114,529 AF) .

The Pajaro Valley’s groundwater 
supply is primarily dependent upon 
recharge from rainfall and stream-
flow 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 be-
tween 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 . A result of the drier than 
average conditions during WY2021 
was the observed spatial extent of the 
mound of infiltrating recharge water 
at Murphy Crossing in fall 2021 was 
significantly smaller when compared 
to the prior year . 

Rainfall also directly affects two 
surface water supplies utilized in 
the Pajaro Valley . The City of Wat-
sonville, with pre-1914 water-rights, 
operates a diversion facilities on 
Corralitos Creek and Browns Valley 

Creek, and is permitted to divert 
up to 2,400 AF per year (AFY) . In 
WY2021, the City of Watsonville did 
not divert any water for consump-
tion . PV Water, with a water-right 
permit to divert up to 2,000 AFY, 
operates the Harkins Slough Man-
aged 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 un-
derground until it is later recovered 
and distributed to customers for ag-
ricultural irrigation . PV Water could 
only divert 2 AF of water in WY2021 
before needing to halt diversions due 
to elevated salinity concentrations 
in the slough water .  In recent years, 
including WY2021, incursions of 
brackish water from the Pajaro River 
Lagoon have negatively impacted 
water quality, reducing the frequency 
and duration PV Water can divert 
water . 
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Rainfall and Streamflow
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Total annual streamflow in the Pajaro River during WY2021 equated to 13,257 AF.  
Measured by the USGS at Chittenden Gap, the streamflow volume was approximately 
12% of the 114,529 AF recorded long-term average.

Pajaro River Streamflow

Measured monthly precipitation during WY2021 at the Watsonville Water 
Works station is compared to the historical monthly mean (WY1880-WY2021). 
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Audited Financial Information: Fiscal Year 2020-21
During fiscal year 2020-21, 
groundwater augmentation charges 
accounted for $12,102,376 of PV 
Water’s revenue .  Delivered water 

sales generated $2,109,806, and 
revenue from grants amounted to 
$4,551,434 .  PV Water’s net position 
increased 13 .05% to $75,620,517 .  

Total revenues from all sources 
increased 26 .61% to $19,178,569, 
while total expenditures decreased  
by 13 .76% to $14,534,759 .

Revenue Sources Dollars %

Augumentation Charges $12,102,376 63.1%

Management Fees $387,333 2.0%

Interest & Other Income $27,620 .2%

Grants $4,551,434 23.7%

Delivered Water $2,109,806 11.0%

Totals $19,178,569 100.0%

Audited Revenues

Delivered Water 
11.0%

Grants 23.7%

Augumentation
Charges
63.1%

Management Fees 2%Interest & Other Income .2%

Expenditures Dollars %

Agency Administration $1,671,335 11.5%

Facility Operations $4,035,576 27.8%

Basin Management $897,636 6.2%

Capital Projects $4,493,770 30.9%

Debt Service $3,436,442 23.6%

Totals $14,534,759 100.0%

Audited Expenditures

Agency Administration
11.5%

Debt Service 
23.6%

Facility Operations 
27.8%

Basin Management
6.2%

Capital Projects 
30.9%
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Projected Budget: Fiscal Year 2021-22
The fiscal year 2021-22 budget 
projects 50,300 acre-feet of water 
consumption resulting from approxi-
mately 45,300 acre-feet of ground-

water extraction and 5,000 acre-feet 
of supplemental water deliveries . The 
projected budget is in a deficit with 
projected expenditures exceeding 

projected revenues due to anticipated 
costs associated with capital projects .  

Revenue Sources Dollars %

Augumentation Charges $11,500,000 72.0%

Management Fees $387,000 2.4%

Interest & Other Income $285,000 1.8%

Grants & Loans $1,700,000 10.6%

Delivered Water $2,100,000 13.2%

Totals $15,972,000 100.0%

Projected Revenues

Delivered Water 13.2%

Grants & Loans 10.6%

Augumentation
Charges

72%

Management Fees 2.4% Interest and Other Income 1.8%

Expenditures Dollars %

Agency Administration $1,984,157 10.0%

Facility Operations $5,261,405 26.6%

Basin Management $876,859 6.3%

Capital Projects $8,205,439 47.6%

Debt Service $3,430,342 15.9%

Totals $19,758,202 100.0%

Projected Expenditures

Agency Administration
10.0%

Debt Service 
17.4%

Facility Operations 
26.6%

Basin Management
4.4%

Capital Projects 
41.6%



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 . Following the adoption 
of the Sustainable Groundwater Management Act, PV Water became the Groundwa-
ter Sustainability Agency for the Pajaro Valley groundwater basin in 2015 . In the time 
since its formation, PV Water has not imposed pumping restrictions .

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 two-year terms and must derive at 
least 51 percent of their net income from agriculture .

Board of Directors

Elected 

Division A: Mary Bannister
Division B: Stephen Rider 

Division C: Amy Newell
Division D: Robert Culbertson III

Appointed 

Monterey County: Javier Zamora  
Santa Cruz County: Tom Broz 
Watsonville: Abel Sanchez (July 2021)

Agency Staff

Brian Lockwood 
 General Manager

Helen Rodriquez 
 Finance & Administrative  
 Services Manager

Nancy Trevino 
 Financial Analyst

Laura R. Taay 
 Administrative Analyst/ 
 Board Secretary

Rocio Guerrero 
 Customer Service  
 Representative 

Lupe Lizaola 
 Accounting Clerk

Jesus Martinez, 
  Sr. Water System  
 Operator

Shinehah Bigham 
 Water System Operator

Leonard Villanueva 
 Meter Program  
 Coordinator

David Parra 
 Operations &  
 Maintenance Technician

Jaime Marquez 
 Field Technician 

Juan Cadenas-Santos 
 Maintenance Technician 
Casey Meusel 
 Associate Hydrologist 

Marcus Mendiola 
 Water Conservation &  
 Outreach Specialist 

Marino Hernandez 
 Water Resources Technician 


