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Committee (“TAC”), hereby submits the 2022 Santa Paula Basin Annual Report (“2022 Annual
Report”). A true and correct copy of the 2022 Annual Report is attached to the Declaration of
Jessica Diaz, filed concurrently herewith.

The TAC, which was established pursuant to Section 3 of the Judgment, is comprised of
representatives from United Water Conservation District, the City of Buenaventura, and the
Association. The TAC is responsible for monitoring and studying conditions in the Basin.

As part of it monitoring responsibilities, the TAC periodically performs studies on the
Basin’s hydrogeologic conditions and other management matters and prepares an annual report
for submission to the Court. The TAC’s 2022 Annual Report sets forth the technical data
concerning the Basin for Calendar Year 2022 and Water Year 2022.

The TAC is available to answer any questions posed by the Court with respect to the 2022

Annual Report or to attend a case management conference, if instructed to do so by the Court.

Dated: March 13, 2024 BROWNSTEIN HYATT FARBER SCHRECK, LLP

By: Qﬂ% jjﬂ/b”

STEPHANIE OSLER HASTINGS
JESSICA L. DIAZ

Attorneys for

SANTA PAULA BASIN PUMPERS
ASSOCIATION
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DECLARATION OF JESSICA L. DIAZ

I, Jessica Diaz, hereby declare as follows:

1. I am an attorney licensed to practice law before the courts of the state of
California. I am a shareholder with Brownstein Hyatt Farber Schreck LLP, counsel of record for
the Santa Paula Basin Pumpers Association. I have personal knowledge of the following, and, if
called as a witness, I would and could testify competently thereto:

2. A true and correct copy of the 2022 Santa Paula Basin Annual Report (“Annual
Report”) is attached hereto as Exhibit “A.”

3. The Annual Report was prepared by the United Water Conservation District on
behalf of the Santa Paula Basin Technical Advisory Committee. By email dated March 12, 2024,
Kathleen Kuepper of the United Water Conservation District transmitted the Annual Report to
me.

4. The Annual Report is hereby filed with the Court in accordance with Section 4 of
the August 24, 2010 Amended And Restated Judgment in Ventura County Superior Court Case
No. 115611, and Paragraph 4 of the Court’s preceding May 11, 2004 order therein.

I declare under penalty of perjury, under the laws of the State of California, that the

foregoing is true and correct. Executed on March 13, 2024 at Santa Barbara, California.

O Ty

JESSICA L. DIAZ
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Cover photo: View of orchards near Foothill Rd in Santa Paula basin (photo taken by Kathleen
Kuepper 2022).



(UWCD PROFESSIONAL PAPER 2023-01)

In March 1996, the Superior Court of the State of California for the County of Ventura entered a
stipulated judgment to establish pumping allocations and establish a management plan for the Santa
Paula groundwater basin (United Water Conservation District vs. City of San Buenaventura, original
March 7, 1996, amended August 24, 2010 [hereinafter “Judgment”]). Members of the Santa Paula
Basin Pumpers Association (SPBPA) and the City of San Buenaventura exercise rights to pump
groundwater from the basin for reasonable and beneficial uses. United Water Conservation District
(UWCD, or United) does not produce groundwater from the basin, but the basin is located within
United’s service area and United is authorized to engage in groundwater management and
replenishment activities and to commence actions to protect the water supplies which are of common
benefit to the lands within the UWCD or its inhabitants.

The Judgment provides for the creation of a Santa Paula Basin Technical Advisory Committee (TAC)
with equal representation from United, the SPBPA, and the City of San Buenaventura. The TAC is
charged with establishing a program to “monitor conditions in the basin, including but not necessarily
limited to verification of future pumping amounts, measurements of groundwater levels, estimates of
inflow to and outflow from the basin, increases and decreases in groundwater storage, and analyses
of groundwater quality.” The Judgment also allows for the development of a management plan for
the operation of the basin and empowers the TAC to determine the safe yield of the basin.

The Judgment requires annual reports summarizing results of the monitoring program, and further
specifically provides that “United Water Conservation District shall have the primary responsibility for
collecting, collating, and verifying the data required under the monitoring program, and shall present
the results thereof in annual reports to the Technical Advisory Committee.” United submits the draft
annual reports to the TAC members for review, comment, and approval. The primary groundwater
management objective in the Santa Paula basin is to ensure that production from the basin does not
exceed the long-term safe yield of groundwater for current and anticipated future uses (i.e., municipal,
domestic, agricultural, and industrial). The TAC's specialty studies and annual reports provide data
and analysis intended to support this objective.

In 2010 the Judgment was amended to join various pumpers that were not previously included as
parties to the settlement, and to clarify certain provisions pertaining to shortage conditions, the
responsibilities of the SPBPA and groundwater production by its members, and water-rights transfer
procedures. Also in 2010, a Santa Paula Basin TAC Working Group was established consisting of
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technical experts from United, the SPBPA, and the City of San Buenaventura. Since its formation,
the Working Group has completed a series of specialty studies to better understand the factors that
affect safe yield in the Santa Paula basin, including a revised safe-yield study in 2017. In addition,
the Working Group will continue to conduct future studies to complement the 2017 Safe-Yield Study,
as requested by the TAC. The Working Group prepared a preliminary evaluation of metrics (“triggers”)
that was intended to assess whether and to what extent the basin might be negatively affected by
future pumping and considered options to enhance safe yield of the basin. However, the analysis
has been suspended as the group considers transitioning to using United’s model for further
evaluation of basin conditions.

In 2014, legislation (AB 1739, SB 1168 and SB 1319) was enacted by the State of California requiring
every groundwater basin in California to be managed sustainably by the year 2042. These three bills
are collectively known as the Sustainable Groundwater Management Act (SGMA). Groundwater
basins that have had their water rights adjudicated, such as the Santa Paula basin, are exempt from
some SGMA requirements but do have new requirements to report basin conditions to the California
Department of Water Resources (DWR) annually. The data presented in this Annual Report will be
submitted to DWR (using their online reporting tool) as required to meet the SGMA requirements for
adjudicated basins.
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2022 SANTA PAULA BASIN ANNUAL REPORT

(UWCD PROFESSIONAL PAPER 2023-01)

INTRODUCTION

This is the twenty-sixth annual report presenting key climatic, hydrologic, and hydrogeologic data to
support management of groundwater resources in the Santa Paula basin. Relevant geographic
features in and near the Santa Paula basin are shown on Figure 1. Data for calendar-year (CY) and
water-year (WY) 2022 (the reporting period) are included in this report. This annual report provides
the TAC—which consists of representatives from United Water Conservation District (UWCD or
United), the City of San Buenaventura (Ventura), and the Santa Paula Basin Pumpers Association
(SPBPA)—with monitoring results and other data to be used for management of the basin in
accordance with the 1996 Santa Paula basin stipulated judgment by the Superior Court of the State
of California for the County of Ventura (United Water Conservation District vs. City of San
Buenaventura, original March 7, 1996, amended August 24, 2010 [hereinafter “Judgment”]) and with
requirements for adjudicated-basin reporting under the Sustainable Groundwater Management Act
(SGMA). This report summarizes annual precipitation, streamflow, surface water quality, production
well installations and destructions, groundwater extractions and pumping allocations, groundwater
levels, change in groundwater storage, and groundwater quality data obtained for the Santa Paula
basin during the reporting period. Sources of the monitoring data and methods of their collection are
unchanged from those described in the 2020 Santa Paula Basin Annual Report (UWCD, 2022); refer
to that document for details regarding data sources and methods.

DATA SUMMARY AND EVALUATION

Key hydrologic indicators for Santa Paula basin during the reporting period are summarized and
compared to long-term averages in Table 1, below. More detailed information regarding conditions
in Santa Paula basin during the reporting period are provided in the following subsections.
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Table 1. Key Hydrologic Indicators in Santa Paula Basin

Average Median
Hydrologic Indicator 2022 During Period | During Period | Period of Record
of Record of Record
Water-Year? Precipitati t Santa Paul
aler-rear- Frecipriation at santa Fauia |- 5 55 17.03 14.84 1890 through 2022
(Wilson Ranch)® (inches)
Calendar-Year Precipitation at Santa
. . 8.08 16.88 15.38 1890 through 2022
Paula (Wilson Ranch)® (inches)
Water-Year Discharge in Santa Clara
. g - 31,721 196,751 108,357 1956 through 2022
River at Freeman Diversion® (AF/yr)
Water-Year Discharge in Santa Paula
) 4,475 17,498 8,017 1928 through 2022
Creek at Mupu Bridge® (AF/yr)
Reported Calendar-Year Groundwater
. . . 22,642 25,141 25,820 1980 through 2022
Extractions in Santa Paula Basin (AF/yr)
Groundwater Level Index (ft msl) 176.11 180.33 181.19 1983 through 2022
Change in Groundwater Storage from -7.510 . . spring 2021 to
Not applicable | Not applicable
Previous Year (AF) -75 PP PP spring 2022

Notes:

a A water year (WY) is defined as the period from October 1 of the previous year through September 30 of the
year indicated. For example, WY 2022 includes the period from 10/1/2021 through 9/30/2022.

b Locations and identification numbers for rain and stream gages are indicated on Figure 1.

Annual precipitation at Saticoy and Santa Paula throughout the period of record is shown on Figures
2 and 3; monthly precipitation at these locations during CY and WY 2022 is shown on Figure 4.
Appendix A (Table A-1) includes a tabulation of monthly precipitation at Santa Paula during the period
of record. The rain gauge used to report precipitation data for Santa Paula changed in March 2020.
Precipitation was measured by UWCD at their offices in the City of Santa Paula from September 1960
through February 2020. UWCD moved out of their Santa Paula office at the end of February 2020
and starting in March 2020, the rainfall measured and recorded at the “Santa Paula - Wilson Ranch”
rain gauge has been used to report rainfall in Santa Paula. Rainfall data for Saticoy was reported
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from the Saticoy Fire Station rain gauge from 1957 to 2008 before changing to the Saticoy County
Yard in 2009.

Precipitation at the Santa Paula-Wilson Ranch rain gauge during WY 2022 was 13.32 inches, which
is about 80 percent of the average annual precipitation rate for WYs 1890 to 2022. Precipitation at
the Santa Paula-Wilson Ranch rain gauge during CY 2022 was 8.08 inches. As shown in Figure 4,
the difference between WY and CY annual precipitation totals at Santa Paula during 2022 is a result
of almost 70 percent of rainfall reported during WY 2022 occurring during December 2021.

Annual discharge in the Santa Clara River (at Freeman Diversion) and Santa Paula Creek (near
Santa Paula) throughout the period of record is shown on Figures 5 and 6; daily streamflow at these
locations during CY and WY 2022 is shown on Figure 7. Appendix A (Tables A-2 and A-3) provides
annual total discharge in the Santa Clara River and Santa Paula Creek during the period of record.
Annual discharge during WY 2022 in the Santa Clara River at Freeman Diversion was about 16% of
the long-term average volume, and discharge in Santa Paula Creek near Santa Paula was about 26%
of average.

Minimum, maximum, and average concentrations of selected major water quality constituents
(chloride, nitrate, total dissolved solids [TDS], and sulfate) detected in surface water samples from
the Santa Clara River at Freeman Diversion during CY 2022 are summarized in Table 2, below.
Concentrations of these constituents detected throughout the period of record are shown on Figure 8.
Table 2 indicates that average concentrations of constituents detected in the Santa Clara River during
CY 2022 were somewhat higher than long-term average concentrations. Elevated concentrations of
these constituents in 2022 is consistent with historical patterns during low-rainfall years.
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Table 2. Summary of Major Surface Water Quality Parameters in Santa Clara River
at Freeman Diversion, CY 2022

Concentration, milligrams per liter (mg/L)
Statistic Chloride Nitrate? TDS Sulfate
CY 2022 Minimum 52 4.9 990 394
CY 2022 Maximum 108 8.4 1,640 762
CY 2022 Average 85 6.2 1,420 599
Long-Term Average® 65 5.9 1,153 533

Notes:
& As nitrate (NO3)

b Includes reported data in United’s database from the entire period of record, beginning in CY
1925 for chloride, TDS, and sulfate; beginning in CY 1936 for nitrate.

Minimum, maximum, and average concentrations of selected major water quality constituents
(chloride, nitrate, TDS, and sulfate) detected in surface water samples from Santa Paula Creek near
Santa Paula during CY 2022 are summarized in Table 3, below (location shown on Figure 1).
Concentrations of these constituents detected throughout the period of record are shown on Figure
9. Table 3 indicates that average concentrations of chloride, nitrate, TDS, and sulfate detected in
Santa Paula Creek during CY 2022 were lower than long-term average concentrations. Santa Paula
Creek is usually sampled four times a year, however it went dry mid-year, resulting in only two
sampling events in the first half of 2022.

Table 3. Summary of Major Surface Water Quality Parameters in Santa Paula Creek
near Santa Paula, CY 2022

Concentration (mg/L)
Statistic Chloride Nitrate? TDS Sulfate
CY 2022 Minimum 31 5.7 780 310
CY 2022 Maximum 45 10.1 800 322
CY 2022 Average 38 7.9 790 316
Long-Term Average® 76 10.7 870 382

Notes:
& As nitrate (NO3)

b Includes reported data in United’s database from the entire period of record: CY 1980 to present
for hardness, sulfate and chloride; CY 1981 to present for nitrate.
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One production well was destroyed and there were no new wells drilled within the Santa Paula basin
during CY 2022, as listed in Table 4, below.

Table 4. Production Well Installations and Destructions During CY 2022

Production Wells Destroyed Production Wells Drilled

02N22WO03L01S None reported

Annual groundwater extractions (pumping) reported for Santa Paula basin wells throughout the period
of record are summarized in Table 5, below, and illustrated on Figure 10. The total volume of reported
groundwater extractions in 2022 (22,642 AF) was less than the long-term average (CYs 1980 through
2022) of 25,141 AF/yr; however, their pumping rate is consistent with the average of annual pumping
rates reported during the last six years and remains below the long-term historical average.

Table 5. Historical Santa Paula Basin Groundwater Extractions

Calendar Groundwater Calendar Groundwater Calendar Groundwater
Year Extractions (AF) Year Extractions (AF) Year Extractions (AF)
1980 26,820 1995 25,042 2010 23,115
1981 27,545 1996 26,008 2011 24,202
1982 22,925 1997 28,961 2012 25,824
1983 16,710 1998 21,622 2013 26,485
1984 29,455 1999 27,700 2014 27,437
1985 26,533 2000 26,798 2015 25,856
1986 21,617 2001 22,530 2016 25,363
1987 24,852 2002 27,259 2017 21,889
1988 25,370 2003 22,280 2018 22,881
1989 29,362 2004 27,306 2019 17,238
1990 33,453 2005 24,700 2020 21,213
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Table 5. Historical Santa Paula Basin Groundwater Extractions

Calendar Groundwater Calendar Groundwater Calendar Groundwater
Year Extractions (AF) Year Extractions (AF) Year Extractions (AF)
1991 27,056 2006 24,830 2021 21,993
1992 24,355 2007 28,077 2022 22,642
1993 26,998 2008 26,686 Average 25,141
1994 26,244 2009 25,820 Median 25,820

Note: The groundwater extractions shown on this table are based on semi-annual groundwater production
statements submitted to United’s Finance Department.

Reported groundwater extractions from the Santa Paula basin during CY 2022 by the City of San
Buenaventura, members of the SPBPA, and other pumpers are summarized in Table 6, below. The
Judgment governs groundwater production on a seven-year rolling average, which allows parties to
produce more or less than their allocation in any particular year so long as their rolling seven-year
average does not exceed their allocation. Appendix D summarizes groundwater extractions for the
past seven years (CYs 2016 through 2022), as well as Individual Party Allocations (IPAs) for the
SPBPA (with transfers, de minimis parties, non-parties) and the City of San Buenaventura.

The total combined pumping allocations of the SPBPA (party and non-party) and the City of San
Buenaventura are now at 30,771.6 AF/yr. Amendments to the Judgmentin 2010 provided the SPBPA
with an additional 280.2 AF/yr of allocation, which was granted to pumpers that were not previously
parties to, or identified within, the Judgment. The current allocations were calculated and granted
using the lesser of the following two options: 1) the average production reported to UWCD from CYs
2002 through 2008; or 2) the average production reported to UWCD prior to the Judgment (CYs 1989
to 1995). Through CY 2022, 345.9 AF/yr of SPBPA allocation has been transferred to the City of San
Buenaventura to accommodate new water demands on its system that result from agricultural land
conversion to municipal land uses. This amount includes the most recent transfer of 85 AF/yr to the
City of San Buenaventura that occurred during CY 2021.
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Table 6. Summary of Groundwater Extractions During CY 2022

Pumper Extractions (AF)
City of San Buenaventura® 3,573
SPBPA Pumpers with Individual Party Allocations 10.039
(adjusted by SPBPA)P '
SPBPA Pumpers with Individual Party Allocations 10.039
(reported to United)® '
Non-stipulated Parties® 14
De Minimis Pumpers® 15
Total i
_ otal extractions _ 22 642
(adjusted by SPBPAP / reported to United®)

Notes:
2 Includes pumping from well 02N22WO03E01S (Appendix D, Table D-5)
b From Appendix D, compiled by SPBPA

¢From UWCD Finance Department records

Reported groundwater extractions during CY 2022, together with estimated imports and exports,
are summarized by use and source in Table 7 and graphically illustrated on Figure 11. The
distribution of groundwater extractions across the basin during CY 2022 is shown on Figure 12.
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Table 7. Summary of Groundwater Extractions, Imports, and Exports in Santa Paula
Basin, CY 2022

Description Volume (AF)
Reported groundwater extractions from wells in the Santa Paula basin stipulated area 22,642
Estimated groundwater imports from Fillmore basin (assume 100% of total pumpage +3.556
from FICO #12 well) ’
Estimated net groundwater imports from Oxnard Forebay basin via the Alta +1908
distribution system (reported by Alta) ’
Estimated Santa Paula basin groundwater exported to Mound basin via the Alta 29
distribution system (reported by Alta)
Estimated Santa Paula basin groundwater exported to Mound basin via the FICO 918
distribution system (reported by FICO)
Estimated net groundwater use in Santa Paula basin (sum of extractions plus — 26.549*
imports, less exports) o

* Does not include potential imports/exports by Ventura to/from other supply sources. Specific volumes of groundwater
exported from Ventura’s wells in Santa Paula basin, and imported from other sources to the Santa Paula basin, are variable
and undetermined. However, the net import or export of water by Ventura to/from Santa Paula basin can be assumed to
be relatively small compared to the overall water budget.

Groundwater elevations were monitored during the reporting period at selected wells in and adjacent
to the Santa Paula basin, shown on Figure 13. Groundwater elevation hydrographs for selected wells
are provided in Appendix B. Two hydrographs are included for each well at different scales, as
follows:

e The first hydrograph for each well is scaled with a consistent vertical axis range of -60 to
380 feet so that, for most wells, the relationships between static groundwater levels, top and
bottom of well screens, and reference points (RPs) at different wells in the basin can be
visually compared. The information provided in these hydrographs displays the relationship
between the (static) water level variations and the production zones of wells in the basin.

e The second hydrograph for each well is scaled to allow easier comparison of the magnitude
of the static groundwater level changes in the wells. The vertical axis range of 80 feet captures
the range of water levels on an expanded scale for visual inspection of groundwater level
trends and comparison between wells. These plots include annotations regarding the RP and
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depth of the screen (which is indicated in parentheses to the right of the well number) at each
well.

Groundwater elevation contours for spring and fall of CY 2022 in Santa Paula basin are shown on
Figures 14 and 15. The contours were interpolated using groundwater elevation data obtained from
wells in the Santa Paula basin and in the adjacent, hydraulically-connected Fillmore, Mound, and
Oxnard Forebay basins. The contours represent lines of equal groundwater elevation (total hydraulic
head), and generally define the water table (in unconfined portions of the aquifer) or potentiometric
surface (in confined portions of the aquifer). Most of the groundwater elevations used for contouring
were measured at long-screened wells with total depths greater than 100 feet. The screened interval
contoured at United’s cluster monitor well sites SP-1 and SP-2 are 370-390 feet below ground surface
(bgs), and 290-310 feet bgs, respectively. Groundwater elevations measured at shallow versus deep
wells are not contoured independently in this annual report.

Groundwater levels in most wells throughout the basin show a seasonal variation in the range of 10
to 20 feet. Longer-term groundwater level trends have been summarized in Santa Paula basin
through the use of a “groundwater level index” (GLI). The GLI is calculated as the average of spring-
high groundwater elevations measured each year at nine key wells selected for their relatively long
record and their geographic distribution across the basin. These data are included in Appendix B.
The GLlIs for CYs 1983 through 2022 are shown on Figure 16, together with the cumulative departure
from average precipitation over the same period at Santa Paula. The CY 2022 GLI is 176.11 feet
above mean sea level (ft msl), which is slightly below the previous year's GLI (176.23 ft. msl).
Calculation of the GLI has been affected since one of the index wells, well 03N22W34R01S, was
destroyed in 2017. Due to its location in the western part of Santa Paula basin, well 03N22W34R01S
typically had lower groundwater elevations than most of the other index wells. Therefore, the average
groundwater elevation for the remaining wells is higher than the average when well 03N22W34R01S
was included. This artifact likely accounted for approximately 5 feet of the apparent increase in GLI
between 2016 and 2017 (Figure 16). Another key well 02N22W02C01S was destroyed in 2020 and
adjacent well 03N22W35Q01S was added as a key index well. Wells 2C1 and 35Q1 had similar
groundwater levels, therefore the replacement is not thought to cause a significant change in the
calculation of the GLI. The average GLI since 1983, when it was first calculated, is 180.33 ft msl,
which is over 4 feet above the 2022 GLI. It can be concluded that water levels fell slightly by 0.12
feet in 2022.
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Geostatistical analysis of year-over-year changes in spring-high groundwater elevations within the
Santa Paula basin indicates that, on average, groundwater levels fell by 0.58 ft across the basin from
spring 2021 (see UWCD, 2022) to spring 2022 (Figure 17; Appendix C). This decline is slightly larger
than the calculated decrease in GLI over the same period (2021-2022) of 0.12 ft. More data points
are used for the geostatistical analysis than for the GLI calculation; therefore, the geostatistical
analysis likely is more representative of basin wide groundwater-elevation and storage changes from
year to year. It should be noted that two wells had anomalous values compared to the range of values
for other wells located in the basin. Both wells are located near the center of the basin and shown
on Figure 17 with changes of -11 and +7.

The magnitude of the geostatistically-calculated change in storage was based solely on data from
wells where groundwater levels were measured both during spring 2021 and spring 2022 in and
adjacent to Santa Paula basin. The Kriging method was used to interpolate the estimated
groundwater elevation changes across the area of the unconsolidated alluvial deposits in and
adjacent to Santa Paula basin. Areas outside of the basin were then “blanked,” removing them from
the calculation of average groundwater level change. The area of the unconsolidated alluvial deposits
within Santa Paula basin is approximately 13,000 acres, and the average storage coefficient for the
aquifer, which is mostly confined, is estimated to be in the range from 0.001 to 0.01. Based on these
known data and estimated parameters, the calculated change in groundwater storage within the area
of the unconsolidated alluvial deposits between spring 2021 and spring 2022 is a decrease of
approximately 7.5 to 75 AF, which may be within the margin of error for the method of analysis.
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Concentrations of selected water-quality constituents (nitrate, chloride, sulfate, and TDS) detected in
groundwater samples obtained during CY 2022 and reported to United are summarized in Table 8,
below, together with California primary maximum contaminant levels (MCLSs), secondary MCL ranges
(MCLRs), and water quality objectives specified by the California Regional Water Quality Control
Board, Los Angeles region (1994). Maps showing the maximum reported concentrations of these
constituents during CY 2022 are provided on Figures 18 through 21. As noted in past annual reports,
concentrations of chloride, TDS, and sulfate generally increase from east to west in the basin.

Table 8. Summary of Chloride, Nitrate, TDS, and Sulfate in Groundwater in Santa Paula
Basin, CY 2022

Concentration (mg/L)
Statistic Chloride Nitrate? TDS Sulfate
CY 2022 Minimum 38 ND 774 301
CY 2022 Maximum 339 45 4,340 2,260
CY 2022 Average 80 8 1,402 615
Long-Term Average® 70 10 1,311 544
Primary MCL none 45 none none
Secondary MCLR-“Recommended” 250 none 500 250
Secondary MCLR-“Upper” 500 none 1,000 500
Water Quality Objectives 100/110 45/45 1,200/2,000 600/800
East/West of Peck Rd.

Notes:

ND = not detected
MCL = Maximum Contaminant Level
MCLR = Maximum Contaminant Level Range

& As nitrate (NO3)

b Includes reported data in United’s database from the entire period of record: CY 1903 to present for
chloride, TDS, and sulfate; CY 1923 to present for nitrate.

Reported concentrations of hardness, alkalinity, iron, and manganese for groundwater samples
obtained during CY 2022 are summarized in Table 9, together with the secondary MCLs for iron and
manganese, and the micro-irrigation plugging hazard criteria developed by Pitts and Peterson
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(undated) and the University of California (2015). Iron and manganese occur naturally in
groundwater, and any elevated concentrations detected in the Santa Paula basin are thought to be a
result of local geochemical conditions rather than man-made sources (e.g. mining or industrial
discharges).

Table 9. Summary of Hardness, Alkalinity, Iron, and Manganese in Groundwater in Santa
Paula Basin, CY 2022

Concentration (mg/L)
Statistic Hardness? Alkalinity? Iron Manganese
CY 2022 Minimum 351 190 ND ND
CY 2022 Maximum 1,400 400 4.44 0.80
CY 2022 Average 710 272 0.18 0.22
Long-Term Average® 649 270 0.15 0.24
Secondary MCL NA NA 0.3 0.05
Pitts and Peterson Moderate 150-300 100-200 0.1-1.0 0.1-1.0
Plugging Hazard
Potential Severe >300 >200 >1.0 >1.0
Univ. of Calif. Moderate NA 100 02-15 0.1-15
Clogging Potential
Severe NA NA >1.5 >1.5

Notes:
ND = not detected

NA = not applicable or not reported
> = greater than the value shown
a As calcium carbonate (CaCO:s).

b Includes reported data in United’s database from the entire period of record: CY 1929 to present for
hardness and alkalinity; CY 1937 to present for iron and manganese.
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Figure 17. Change in Groundwater Elevation in Unconsolidated Alluvial Deposits of Santa Paula Basin, Spring 2021 to Spring 2022
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Figure 18. Maximum Reported Nitrate Concentrations in Groundwater, CY 2022
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Figure 19. Maximum Reported Chloride Concentrations in Groundwater, CY 2022
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