CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LAHONTAN REGION

MEETING OF JANUARY 16, 2019
APPLE VALLEY

ITEM 5

FREMONT VALLEY GROUNDWATER BASIN SALT AND NUTRIENT
MANAGEMENT PLAN

CHRONOLOGY

September 2011 Fremont Basin Regional Acceptance Process approved by
Department of Water Resources

November 2014 Fremont Basin Regional Water Management Group (RWMG)
approved by the Department of Water Resources

February 2017 Department of Water Resources awarded an $841,030 planning
grant to the Fremont Basin RWMG

May 16, 2018 Fremont Basin RWMG presented a Scope of Work to develop a Salt
and Nutrient Management Plan (SNMP) to Board members and the
public during the Board meeting in Bishop

July 27, 2018 Draft SNMP submitted to Water Board staff for review

August 24, 2018 Water Board staff provided comments on the Draft SNMP to the
Fremont Basin RWMG

September 20, 2018 Draft SNMP presented by the Fremont Basin RWMG at a public
stakeholders meeting

December 26, 2018 Final Fremont Valley Groundwater Basin SNMP, incorporating
public comments, submitted to Water Board staff

BACKGROUND

The California Department of Water Resources (DWR) listed the Fremont Valley as a low
priority groundwater basin. The Sustainable Groundwater Management Act (SGMA) requires
the formation of a Groundwater Sustainability Agency (GSA) to develop a Groundwater
Sustainability Plan (GSP) for basins designated as medium to high priority at this time.

In 2017 and in anticipation of the coming requirements, the Fremont Basin RWMG applied for
and received an $841,030 planning grant from DWR to develop both an Integrated Regional
Water Management Plan (IRWMP) and a SNMP. Representatives from the Fremont Basin
RWMG will present the final SNMP for the Fremont Valley groundwater basin. The SNMP will
be a component of the final Fremont Valley IRWMP.

ISSUES

Does the Water Board accept the Fremont Valley Groundwater Basin SNMP as meeting the
requirements of the State Board Recycled Water Policy?

DISCUSSION

The Fremont Valley Groundwater Basin SNMP analyzed salt and nutrient loading from
surface activities such as:

e Agricultural inputs (fertilizer, applied water);

¢ Residential inputs (septic systems, fertilizer, applied water); and

¢ Irrigation water (potable water, recycled water, and groundwater).
Assumed parameters for loading factors were further refined with information from
members of the Fremont Basin RWMG. Water quality constituents addressed include
nitrate as nitrogen and total dissolved solids (TDS). Other constituents such as arsenic,




boron, chloride, and hexavalent chromium, have at times been detected at concentrations
exceeding drinking water standards or notification levels; however, these constituents are
monitored by the public water supply purveyors as part of the drinking water regulations
and are not included in the SNMP.

Model Approach: Land use within the watershed was categorized into groups, and typical
concentration values were assigned for applied water, percent irrigation, applied nitrogen,
applied TDS, and soil type. Salt and nutrient loading was estimated for agricultural, urban
residential, wastewater, septic system, urban landscape, golf courses, and other sources.
Water quality management goals were then selected for nitrate and TDS and will represent
the standard necessary to protect either Municipal and Domestic Supply (MUN) or Agricultural
Supply (AGR) beneficial uses.

A mass-balance model was applied to evaluate assimilative capacity over a 25-year planning
period, which calculated the difference between the water quality management goal and the
baseline water quality concentration for a given constituent. Best management practices have
been identified with stakeholders.

Outcome: Groundwater in the greater Fremont Valley is generally of good quality, with
average TDS concentrations between 485 and 503 milligrams per liter (mg/L) and average
nitrate concentrations between 0.7 and 2.0 mg/L. The water quality objectives for TDS
and nitrate are 1,000 mg/L and 10 mg/L, respectively. The mass-balance model predicts
concentrations to increase over time, but that assimilative capacity will not be exceeded
throughout the 25-year planning period. Therefore, no changes to water quality objectives
are proposed at this time and a Basin Plan amendment is not warranted.

PUBLIC OUTREACH/INPUT

Representatives of the Fremont Basin RWMG have been working with stakeholders on the
development of a SNMP. Water Board staff solicited comments from the public and interested
parties for the SNMP. Comments were received from John D. Cantor, Dykema Gossett, LLP,
on behalf of the Arciero family on October 5, 2018, and from the East Kern County Resource
Conservation District on October 15, 2018. No other comments were received in response to
the public notice.

Enclosure 1 provides the public comments received and associated Water Board staff
responses. Comments addressed stakeholder involvement and concerns regarding faulting
and the modeling parameters selected. Water Board staff collaborated with the Fremont
Basin RWMG on the response to comments. The Fremont Basin RWMG made minor
changes to the SNMP to include a more detailed description of the Cantil Valley, Garlock, El
Paso, and Randsburg-Mojave Faults, as well as a more detailed explanation for why the
Muroc Fault was included as a groundwater barrier in the groundwater modeling effort,
whereas other faults were not.

PRESENTERS

o Tiffany Steinert, Engineering Geologist, Lahontan Water Board, will introduce the item
(see Enclosure 2).

e Brian Dietrick, Senior Environmental Engineer of Woodard and Curran and representative
of the Fremont Basin RWMG, will present the Fremont Valley Groundwater Basin SNMP
(see Enclosure 3).

RECOMMENDATION

The Water Board will consider acceptance of the Fremont Valley Groundwater Basin SNMP
(see Enclosure 4) with no amendment to the Basin Plan and may direct the Executive Officer
to send a letter accepting the plan to the Fremont Basin RWMG. The Water Board may




provide input on the findings of the SNMP as well as provide suggestions on how the plan
may be used to further protect water quality in the Fremont Valley groundwater basin.

ENCLOSURE ITEM BATES NUMBER
1 Public Comments Received and Water Board 5.5
Staff Responses to Comments
2 Water Board Staff Presentation 5-73
3 Fremont RWMG Presentation 5-79
4 Final Fremont Valley Groundwater Basin SNMP 5-97
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CALIFORMNIA

Water Boards

Lahontan Regional Water Quality Control Board

December 17, 2018

Jon D. Cantor

Dykema Gossett LLP
333 South Grand Avenue
Los Angeles, CA 90071
JDCantor@dykema.com

Response to Comments on the Draft Fremont Valley Basin Salt and
Nutrient Management Plan, Kern County

California Regional Water Quality Control Board, Lahontan Region (Water Board) staff
received comments on the Fremont Valley Basin Salt and Nutrient Management Plan
(SNMP) from Jon D. Cantor, Dykema Gossett, LLP, on behalf of the Arciero family on
October 4, 2018. A full and complete copy of the October 4, 2018 letter is enclosed for
reference. Water Board staff have considered the comments provided and collaborated
with the Fremont Basin Regional Water Management Group (RWMG) to provide
responses to those comments. The comments listed in the table below only address
technical questions related to the development of the Fremont Basin SNMP; comments
outside the scope of the SNMP are not addressed herein.

PAGE | NO. | COMMENT AND WATER BOARD STAFF RESPONSE*

1 1 Part 1 - The total lack of “Stakeholder Involvement” as required by the
law which authorizes the entire process undertaken by California City
(“City”), Mojave PUD (“District”) and Antelope Valley-East Kern Water
Agency (AVEK) for the preparation of and participation in the RWMG,
IRWMP, GWMP, SNMP and related work and studies.

The RWMG posted a notice of intent to prepare the Integrated Regional
Water Management Plan (IRWMP), including the Groundwater
Management Plan (GWMP) and SNMP, in the local newspaper, the
Mojave Desert News. The notice was posted on September 1, 2017, and
on September 8, 2017, in accordance with Section 6066 of the
Government Code. Stakeholder meetings were a key component in the
plan development as they provided an opportunity for stakeholders to
contribute information, express concerns, provide recommendations,
and relay information to and from their organizations. A series of fifteen
Stakeholder Meetings were held leading up to and during the
development of the IRWMP, GWMP, and SNMP. Meeting dates were
announced on the Fremont Basin RWMG websites, as well as via email
announcements sent to the stakeholder group and local hardcopy
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postings. On August 31, 2018, Water Board staff posted on our
webpage at www.waterboards.ca.gov/lahontan a notice of the Water
Board’s intent to consider accepting the Fremont Valley SNMP at its
regular meeting scheduled in Apple Valley in November 2018 and
requested comments on the draft Fremont Valley SNMP be submitted to
Water Board staff by October 5, 2018. That notice was also sent
electronically via email to stakeholders and interested parties on August
31, 2018.

1.1 - the Arciero family participated in person and objected to this entire
process to the California City staff, City Council and consultants and
studies and data starting before 2011.

The comment is noted.

1.2 — 2" the Arciero family have been well known and respected
FV/FVB/FVGB major and significant vested property rights holders of
land and water rights exceeding 10,000 acres and 114,000 AFY since
the early 1960’s, and its buyer in 2012 of the balance of the land and
water rights, AquaHelio, also continued to participate in this process and
continued to object in person to this entire process through early 2014
when the Kern County Planning Commission and Kern County Planning
Staff ruled and established the exclusive regulatory basis for land use,
water use and salts management in the Fremont Valley Ground Water
Basin (“FV/FVB/FVGB”).
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_v
alley_pc_sr_012314.pdf and
https://kernplanning.com/environmental-doc/fremont-valley-
preservation-project-referred-back/

The comment is noted.

1.3 - 39 the Arciero family maintained a recorded Deed of Trust and
economic interest in the land and water rights even after sale in 2012
through 2018, and thus, the Arciero family are continuing vested
property rights holders of land and water rights.

The comment is noted.

1.4 — 4™ the Arciero family initiated a foreclosure action to take back the
land and water rights which was a public noticed action.

The comment is noted.

1.5 — 5™ at no time did the Arciero family receive any meaningful notice
as a major stakeholder in the outcome of this RWMG/IRWM/GWMP/
SNMP process despite being a recorded holder of vested rights to land
and water rights, and at no time did the City, District or AVEK conduct
the reasonably required title search of the vested property rights holders
in the Kern County records and provide those vested property rights
holders of land and water rights the legally and practically required
notice as required for what amounts to an adjudication of water rights or
adverse possession or quiet title type or condemnation type proceeding.
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The GWMP, SNMP, and IRWMP are not water rights documents. The
GWMP, SNMP, and IRWMP do not constitute an adjudication of water
rights. See response to Comment 1 above.

1.6 — 6" the entire GWMP, SNMP, RWMG and IRWMP process and
reports totally ignored the Arciero family agricultural activities and over
44 wells and agricultural production from those wells using over 114,000
AFY on over 10,000 acres from 1960’s until today.

Information, data, and analysis in the GWMP and SNMP are based on
publicly available information that is reported to the State and County,
including well characteristics and pumping data. Information on specific
private wells was not available when the GWMP or SNMP were being
prepared. Estimates for private pumping amounts are included in Sections
5.1 and 5.3 of the GWMP.

1.7 — 7" the public notice process was deliberately structured to not
provide adequate notice to actually notify the Arciero family of this
process because the California City web site is woefully and deliberately
inadequate to provide any type of notice and any reasonable fair minded
observer could conclude that it was deliberately designed to not inform
anyone of anything, and the use of the Facebook page as the principal
method of public notice required personal registration on Facebook
which would subject the Arciero family and its data and opinions and
businesses to contempt, ridicule, threats and worse, theft of their
valuable private data and information: see for example the recent theft of
the data for 50.0 mm Facebook users. More effort was dedicated to
disadvantaged communities and Indian tribes than actual vested legal
rights landowners living and producing valuable crops using land and
water in the FV/FVB/FVGB which landowners were totally ignored and
worse excluded from any meaningful participation. Consider for a
moment that San Bernardino County is a part of the FV/FVB/FDVGB
and the county and the county landowners were not involved at all in the
process. https://www.nytimes.com/2018/09/28/technology/facebook-
hack-data-breach.html

The RWMG posted a notice of intent to prepare the plan in the local
newspaper, the Mojave Desert News. The notice was posted on
September 1, 2017, and on September 8, 2017, in accordance with
Section 6066 of the Government Code. Stakeholder meetings were a
key component in the plan development as they provided an opportunity
for stakeholders to contribute information, express concerns, provide
recommendations, and relay information to and from their organizations.
A series of fifteen stakeholder meetings were held leading up to and
during the development of the IRWMP, GWMP, and SNMP. Meeting
dates were announced on the Fremont Basin RWMG websites, as well
as via email announcements sent to the stakeholder group and local
hardcopy postings. While Facebook was used as an additional method
of outreach, registration with Facebook was not required to receive
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Part 2 - The City, District and AVEK received approximately $850,000 on
or about June 2018 (and unknown substantial additional amounts since
about 2011) for preparation of the GWMP, SNMP, IRWMP, RWMG and
related work. That amount of money is an unprecedented and improper
waste of public money for studies and work which is totally deficient of
any factual or legal basis. In addition, that money was allegedly procured
and expended for improper purposes by at least the City and must be
immediately investigated by California State Aftorney General, and if
Federal funds were involved, by the FBI and Justice Department.
California Penal Code 424, see also People v. Hubbard California
Supreme Court $216444 (unpublished June 16,2016).

‘Part 3 - The FV/IFVB/FVGB SNMP has one overarching significant

factual and legal defect: it fails to account for the greatest single cause

of salt infection of the beneficial use of fresh water in the FV/FVB/FVGB,
and especially the Koehn Lake Sub-Unit of the FVGB. The single
greatest cause of salt infection of the beneficial use of water and those
lands and basin is the under-use of unconfined groundwater in the

Koehn Lake Sub-Unit resulting from the lack of well managed benéeficial
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use of groundwater and consequence of reduction of profitable
agriculture as practiced by the Arciero Family Partnership over the last
50 + years. By that practice, and the practice which the Arciero Family
Partnership desires to immediately continue, the groundwater was, and
will be in the future, safely managed below the fresh water-salt water
interface which thus prevented fresh water from becoming unusable salt
water. What the irresponsible assemblage of facts and ignoring of law by
the City has caused by these reports and studies and actions (i.e.,
RWMG, IRWM, GWMP, SNMP and IRWMP, and etc.) is to drastically
and irresponsibly reduce the use of water from the Koehn Lake Sub-Unit
so that there is far less beneficial use of FVGB Koehn Lake Sub-Unit
groundwater and a corresponding increase in driving fresh groundwater
into the salt zones and thus become unusable. What the Kern County
Planning Staff and Kern County Planning Commission found and ruled
in the exercise of its exclusive jurisdiction was the Memorandum of
Agreement (MOA) agreed to by the landowners of the Arciero lands, and
their successors in interest, which provided for an excellent
management tool for the protection of the fresh water in the Koehn Lake
Sub-Unit and the renovation of salt water in that area. That MOA agreed
management tool is the properly managed use of Koehn Lake Sub-Unit
groundwater at 114,000 AFY under conditions where the landowners
using such water constructs a complete water quality and supply and
recharge Water Bank and water renovation facility, with the water bank
and managed use practice of native water and new treated water
brought from Kern County into the Koehn Lake Sub-Unit by the Arciero
family land owners, and their successors in interest, at their expense
from and exclusively for the benefit of Kern County and its citizens.
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_v
alley_pc_sr_012314.pdf and https://kernplanning.com/environmental-
doc/fremont-valley-preservation-project- referred-back/

The “Koehn Lake Sub-Unit” that is referred to in this comment is assumed to
be an adjacent to/near Koehn Lake. This area is included in the model as
the “Northern” sub-basin of the Fremont Valley Groundwater Basin (FVGB)
and does account for spatial variability in the groundwater quality of the
basin, particularly in the vicinity of Koehn Lake. The staff reports
referenced in the comment are applicable only to Kern County's
consideration of a particular project, which was not approved by the
county.

11

Comments starting on page 3, beginning with “The Arciero family, and
their successors...” and ending on page 5 with “The Parties agree to work
in expeditious good faith to create a complete ‘Final Operation and
Management Agreement’ in accordance with the terms set forth above.”

The comments are noted.

12

Part 4 — The August 24, 2018 comment letter from the staff of the
California Water Boards-Lahontan RWQB to the SNMP states that the
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FV/FVB/FVGB has sufficient “assimilative capacity” for all constitutes for
the 25 year planning period, which also underscores that the
FV/FVB/FVGB, and especially The Koehn Lake Sub-Unit, is a high quality
water quality basin and low priority water supply basin. Thus, no further
planning or reports or studies or regulations are required or legally
permitted for that area. '

alle

Part 5 — The August 24, 2018 comment letter from the staff of the
California Water Boards-Lahontan RWQB states that further
documentation is required in the SNMP to verify the partial groundwater
barrier of the Muroc Fault, but fails to correct the complete failure of the
SNMP/GWMP studies and planning documents to verify the well-known
and documented complete 100% barrier fault of the Cantil Fault and
Randsburg-Mojave Fault which separates the Koehn Lake Sub-Unit from
the balance of the FV/FVB/FVGB. See authoritative comments to the

FVGB GWMP below.
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Part 6 — the groundwater in storage, and groundwater in-flow and out-
flow statements, and water quality speculations in the SNMP and
GWMP are fatally defective because they do not have any relevant or
usable data from the actual 44 high capacity irrigation wells which were
pumping from the 1960’s to the 1990’s and beyond, even though that
well data is maintained by the Arciero family and was made available to
all concerned by the Kern County Planning Commission and Kern
County Planning Staff documents of record.
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_v
alley pc sr 012314.pdf and
https://kernplanning.com/environmental-doc/fremont-valley-preservation-
project- referred-back/

Information, data, and analysis in the GWMP and SNMP are based on
publicly available information that is reported to the State and County,
including well characteristics and pumping data. Information on specific
private wells was not available when the GWMP and SNMP were being
prepared. Estimates for private pumping amounts are included in
Sections 5.1 and 5.3 of the GWMP and considered in the SNMP.
Specific well data for private wells was requested of the respective land
owners; unfortunately, the requested well data was not provided and,
therefore, could not be considered in the development of the GWMP and
SNMP.

Part 7 - the numerous and significant defects in the FV/FVB/FVGB
SNMP/GWMP/IRWMP studies is evidenced by a quick review of the
reference list attached to the studies and reports. The reference lists do
not contain any of the many voluminous detailed and documented
studies and reports prepared for the Kern County Planning Staff and
Kern County Planning Commission for the CEQA EIR and CUP in the
matter of “GPA #2, Map #114, ZCC #3, Map #114, CUP #1 — Fremont
Valley Project by AquaHelio Resources, LLC by Mcintosh”. Over
$10,000,000 was expended in researching, documenting and preparing
those competent studies by the very highest quality engineering and
consulting firms. Those studies are the accepted fact of the
FV/FVB/FVGB and especially the Koehn Lake Sub-unit by the Kern
County Planning Staff and Kern County Planning Commission which
have exclusive jurisdiction on this entire groundwater and salt nutrient
management matter. The new FV/FVB/FVGB SNMP/GWMP/IRWMP
studies by the City are totally incompetent and irrelevant to any matter
regarding the Koehn Lake Sub-unit as determined by the Kern County
Planning Staff and Kern County Planning Commission.
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont v
alley pc_sr 012314.pdf and
https://kernplanning.com/environmental-doc/fremont-valley-preservation-
project- referred-back/

The comment is noted. See response to Comment 14, above.
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Part 8 - The FV/FVB/FVGB SNMP is built upon the work of the GWMP.
The GWMP makes erroneous assumptions of future land and water use
without taking into account the actual experience of the actual vested
legal rights to land and water by the landowners such as the Arciero

family. The initial basic fault in the SNMP/GWMP reports is the reports

fail to recognize the high value of High Desert Alfalfa hay grown by the
Arciero family for decades for its high protein content at about 21% for
feeding to dairy cattle for milk production. Instead, the authors of the
SNMP and GWMP assume that the landowners will plant almonds and
pistachios despite zero discussions with those land owners about the
practicality of such crop planting decision. The reason for that top down
regulatory decision making for the landowners is to reduce water use to
a desired minimum which will produce no real agricultural value and will
cause the loss of beneficial use of fresh water to the salt zone interface
with Koehn Lake, instead of planting a higher value alfalfa crop with a
higher water use which will protect the fresh water from the salt zone
interface. And then to make matters worse, the authors of the
GWMP/SNMP study assume that marijuana production in California City
will need 890 AFY of fresh water from the California City Sub-Unit which
in fact was taken from the alfalfa production of the Arciero landowners in
the many mile distant and un-connected Koehn Lake Sub-Unit. This is
social engineering at its worse which favors one future use of water for
growing a product which is illegal under current federal law against
another current beneficial use of water which is legal under all laws. This
is a taking of private property rights for another private use contrary to

the laws of the California and USA Constitution.

u NG« Y

Part 9 - the SNMP/GWMP for the FV/FVB/FVGB makes assumption of
water use requirements which have zero application in the real world of
irrigation of profitable corps. The Arciero family has had decades of
experience in actually trying to find the correct crop balance and water
use for profitable and productive agricultural water use. The simple fact
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that the authors of the studies did not talk even once to the Arciero
family about practical real world experience in the high desert of the
Koehn Lake Sub-Unit demonstrates the complete failure of the accuracy
of the data in the SNMP/GWMP/IWRMP reports.

oted. See'rasponse to:Comment 14,

3 ;,Parth10 ‘Al Arciero requested at the meeting on the GWMP a response

to the written Comments on the GWMP and his to his personal
comments at the meeting. He was promised a response to the written
Comments on the GWMP and his comments at the meeting. No

Part 11~ The‘proposedSNMP GWMP and IRWMP for FV/FVB/FVGB

and the proposed application of the Sustainable Groundwater
Management Act (SGMA) for FV/FVB/FVGB by the City, District and
AVEK violates the long established principles of California Water Law
regarding the beneficial use of water and securing the rights to use of
water protected under Cal. Water Code Sections 1242, 1252, 1260-
1266, and et. seq. as applied by the State Water Resources Control
Board. The proposed action by the City, District and AVEK for the
SNMP/GWMP/IRWMP creates an unnecessary irreconcilable confiict
between these long established principles of California Water Law and
SGMA. The proper way for the City, District and AVEK fo proceed
without creating the unnecessary irreconcilable conflict with California
Water LLaw and SGMA is by agreeing to implement the MOA agreed to
by the Arciero family and Kern County Planning Staff and Kermn County
Plannlng Comm|SS|on as stated above
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conflict with California Water Code or with the Sustainable Groundwater
Management Act.

7 20 | Part 12 —the SNMP is legally and factually defective based upon the
comments to the “FVB GWMP Public Draft August 2018".

The comment is noted. See Response to Comment 14, above.

7-21| 21 | Comments starting on page 7, beginning with “Comments are deferred
to the FVB GWMP Public Draft August 2018..." and ending on page 21
with “Figure 1.”

The comments are noted. See Response to Comment 18, above.
*Comments outside the scope of the Fremont Basin SNMP are not addressed herein.

Thank you for your comments. If you have any questions regarding this letter, please
contact me at (760) 241-7305 (Tiffany.Steinert@waterboards.ca.gov) or Jan
Zimmerman, Senior Engineering Geologist, at (760) 241-7376
(Jan.Zimmerman@waterboards.ca.gov).

Tiffany Steinert
Engineering Geologist

Enc: Dykema Comment Letter, Fremont Basin Salt and Nutrient Management Plan
(October 4, 2018)

cc:  Craig Platt, California City (cplatt@californiacity-ca.gov)
Bee Coy, Mojave Public Utilities District (beepud@sbcglobal.net)
Tom Barnes, AVEK (tbarnes@avek.org)
Brian Dietrick, Woodard and Curran (bdietrick@woodardcurran.com)

R:\RBB\RB6Tahoe\TYPING\ Agenda Items\2019\01-January\Fremont Basin SNMP\Proposed\Encl 1-Response to
Comments_Cantor.docx




Dykema Comment Letter
Fremont Basin Salt and Nutrient Management Pian
(October 4, 2018)




Dykema Gossett LLP

333 South Grand Avenue
M Suite 2100

Los Angeles, CA 90071

WWW.DYKEMA.COM

Tel: (213) 457-1800

Fax: (213)457-1850

Jon D. Cantor

Direct Dial: (213) 457-1795
Direct Fax: (855) 223-7058
Email: JDCantor@dykema.com

October 4, 2018

Via Email tiffany.steinert@waterboards.ca.gov

and Messenger

Tiffany Steinert
California Water Boards
Lahontan — R6 | :
15095 Amargosa Road b

Building 2 - Suite 210 : OCT 04 2018
Victorville, CA 92394

Re:  Fremont Valley SNMP Comments
Fremont Basin — Salt Nutrient Management Plans (SNMP)

Dear Ms. Steinert:

I on behalf of my client I am hereby submitting to you via; e-mail and messenger comments
regarding the Fremont Basin - Salt Nutrient Management Plans of the above mentioned project.
It is my understanding that these comments must be received by you on or before October 5,
2018. Ibelieve the comments attached hereto have been timely submitted.

If you have any questions please do not hesitate to reach out to me at your earliest convenience.
Otherwise, I look forward to your responses to the issued raised in the attached document.

Sincerely,
DYKEMA GOSSETT LLp
Jon D. Cantor

JDC
Enclosure

California | Illinois | Michigan | Minnesota | Texas | Washington, D.C.

4814-9455-3974.1
[D\CANTOR, JON D. - 099265000999



Fremont Valley Groundwater Basin (FVGB) Salt Nutrient Management Plan {(SNMP) Comments

Fremont Valley Basin {(FVB} Groundwater Management Plan {GWMP) comments (duplicated again for
ease of cross-reference)

Comments to Fremont Valley Groundwater Basin (FVGB} Administrative Draft July 25, 2018 “Pubic Draft
Salt Nutrient Management Plan” {SNMP}), Fremont Basin (FB) Regional Water Management Group
(RWMG), due October 5, 2018 to California Water Boards, Lahontan Regional Water Quality Control
Board at Lahontan@waterboards.ca.gov

The FVGB Public Draft SNMP is fatally defective and contrary to law and fact for the following summary
legal and factual reasons:

* 1% The total lack of “Stakeholder Involvement” as required by the law which authorizes the
entire process undertaken by California City (“City”), Mojave PUD (“District”) and Antelope
Valley-East Kern Water Agency {AVEK) for the preparation of and participation in the RWMG,
IRWMP, GWMP, SNMP and related work and studies.

o 1% the Arclero family participated in person and objected to this entire process to the
California City staff, City Council and consultants and studies and data starting before
2011,

o 2™ the Arciero family have been well known and respected FV/FVB/FVGB major and
significant vested property rights holders of land and water rights exceeding 10,000
acres and 114,000 AFY since the early 1960’s, and its buyer in 2012 of the balance of the
land and water rights, AquaHelio, also continued to participate in this process and :
continued to object in person to this entire process through early 2014 when the Kern
County Planning Commission and Kern County Planning Staff ruled and established the
exclusive regulatory basis for land use, water use and salts management in the Fremont
Valley Ground Water Basin (“FV/FVB/FVGB”).
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_valley_pc_sr_
012314.pdf and https://kernplanning.com/environmental-doc/fremont-valley-
preservation-project-referred-back/

o 3" the Arciero family maintained a recorded Deed of Trust and economic interest in the
land and water rights even after sale in 2012 through 2018, and thus, the Arciero family
are continuing vested property rights holders of land and water rights.

o 4™ the Arciero family initiated a foreclosure action to take back the land and water
rights which was a public noticed action.

o 5" at no time did the Arciero family receive any meaningful notice as a major
stakeholder in the outcome of this RWMG/IRWM/GWMP/SNMP process despite being a
recorded holder of vested rights to land and water rights, and at no time did the City,
District or AVEK conduct the reasonably required title search of the vested property
rights holders in the Kern County records and provide those vested property rights
holders of land and water rights the legally and practically required notice as required
for what amounts to an adjudication of water rights or adverse possession or quiet title
type or condemnation type proceeding.




o 6" the entire GWMP, SNMP, RWMG and IRWMP process and reports totally ignored the
Arciero_ family agricultural activities and over 44 wells and agricultural production from
thase wells using over 114,000 AFY on over 10,000 acres from 1960’s until today.

o 7™ the public notice process was deliberately structured to not provide adequate notice
to actually notify the Arciero family of this pracess because the California City web site is
woefully and deliberately inadequate to provide any type of notice and any reasonable
fair minded observer could conclude that it was deliberately desfgned to not inform
anyone of anything, and the use of the Facebook page as the principal method of public
notice required personal registration on Facebook which would subject the Arciero
family and its data and opinions and businesses to contempt, ridicule, threats and
waorse, theft of their valuable private data and information: see for example the recent
theft of the data for 50.0 mm Facebook users. More effort was dedicated to
disadvantaged communities and Indian tribes than actual vested legal rights landowners
living and producing valuahle crops using land and water in the FV/FVB/FVGB which
landowners were totally ignored and worse excluded from any meaningful participation.
Consider for a moment that San Bernardino County is a part of the FV/FVB/FDVGB and
the county and the county landowners were not involved at all in the process.
https://www.nytimes.com/2018/09/28/technology/facebook-hack-data-breach.html

2™ The City, District and AVEK received approximately $850,000 on or about June 2018 {and
unknown substantial additional amounts:since about 2011) for preparation of the GWMP,
SNMP, IRWMP, RWMG and related worl, That amount of money is an unprecedented and
improper waste of public money for studies and work which Is totally deficient of any factual or
legal basis. In addition, that money was allegedly procured and expended for improper purposes
by at least the City and must be immediately investigated by California State Attorney General,
and if Federal funds were involved, by the FBI and fustice Department. California Penal Code
424, see also People v. Hubbard California Supreme Court 5216444 {unpublished June 16,2016).

3" The FV/FVB/FVGB SNMP has one overarching significant factual and legal defect: it fails to
account for the greatest single cause of salt infection of the beneficial use of fresh water in the
FV/FVB/FVGB, and especially the Koehn Lake Sub-Unit of the FVGB. The single greatest cause of
salt infection of the beneficial use of water and those lands and basin is the under-use of
unconfined groundwater in the Koehn Lake Sub-Unit resulting from the lack of well managed
beneficial use of groundwater and consequence of reduction of profitable agriculture as
practiced by the Arciero Family Partnership over the last 50 + years. By that practice, and the
practice which the Arciero Family Partnership desires to immediately continue, the groundwater
was, and will be in the future, safely managed below the fresh water-salt water interface which
thus prevented fresh water from becoming unusable salt water, What the irresponsible
assemblage of facts and ighoring of law by the City has caused by these reports and studies and
actions (i.e,, RWMG, [RWM, GWMP, SNMP and IRWMP, and etc.} is to drastically and
irresponsibly reduce the use of water from the Koehn Lake Sub-Unit so that there is far less
beneficial use of FVGB Koehn Lake Sub-Unit groundwater and a corresponding increase in
driving fresh groundwater into the salt zones and thus become unusable. What the Kern County
Planning Staff and Kern County Planning Commission found and ruled in the exercise of its
exclusive jurisdiction was the Memorandum of Agreement (MOA) agreed to by the landowners
of the Arciero lands, and their successors in interest, which provided for an excellent
management tocl for the protection of the fresh water in the Koehn Lake Sub-Unit and the
renovation of salt water in that area. That MOA agreed management tool is the properly




Terms:

managed use of Koehn Lake Sub-Unit groundwater at 114,000 AFY under conditions where the
landowners using such water constructs a complete water quality and supply and recharge
Water Bank and water renovation facility, with the water bank and managed use practice of
native water and new treated water brought from Kern County into the Xoehn Lake Sub-Unit by
the Arciero family land owners, and their successors in interest, at their expense from and
exclusively for the benefit of Kern County and its citizens.
https://pshweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_valley_pc_sr_012314.
pdf and https://kernplanning.com/environmental-doc/fremant-valley-preservation-project-
referred-back/

The Arciero family, and their successors in interest, as owners of over 3,500 acres which is the
vast majority of the agricultural lands in the Koehn Lake Sub-Unit of the FV/FVB/FVGB will fulfill
the terms of the MOA listed above by doing the following things in cooperation with the City,
District and AVEK:

1.1  The City, District and AVEK will formally adopt as the IRWMP, GWMP and SNMP for the

Koehn Lake Sub-unit of the Fremont Valley Basin/Fremont Valley Groundwater Basin
(FVB/FVGB) the Recommendation of the Planning Staff of Kern County and Findings and
Recommendations of the Kern County Planning Commission and the Memorandum of
Agreement {MOA) for operation of the Koehn Lake Sub-unit of FVB/FVGB:
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_valley_pc_sr_0
12314.pdfsee also for full record of proceedings
https://kernplanning.com/environmental-doc/fremont-valley-preservation-project-
referred-back/

1,2  Arciero, and its successors in interest, will operate its production and use of native

groundwater in and from the unconfined basin of the Koehn Lake Sub-unit of the
FVB/FVGB as provided by the MOA to limit the annual average withdrawal of water from
the unconfined groundwater basin in and from the Koehn Lake Sub-unit of the FVB/FVGB
from “Initial Farm Water Facilities” at an initial average not to exceed annual amount of
40,000 AFY to be applied on lands owned or acquired by Arciero, and its successors in
interest for farming, until all “Final Municipal Water Facilities” described below are
installed and operational. Subsequent to the installation of such “Final Municipal Water
Facilities” Arciero, and its successors in interest, will not pump native groundwater from
the un-confined FVB/FVGB which will not exceed a maximum annual average of 114,000
AFY. In addition, after Arciero, or its successors in interest, completion of the “Final
Municipal Water Facilities” also guarantee for delivery from that average 114,000 AFY the
necessary water as a “first priority water delivery” as set forth below. Arciero, and its
successors in interest, will also pay for the construction and operation of the necessary
“Final Municipal Water Facilities” infrastructure described below to pump and deliver that
native and recharged groundwater in and from the Koehn Lake Sub-unit of the FVB/FVGB,
and from Kern County after full approved pretreatment to drinking water standards, to
AVEK by interconnection to the AVEK water line in California City, and thence to the City,
District and AVEK according to the following terms as the “first priority water delivery”
from the 114,000 AFY: ‘
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1.4

1.5

1.2.1 To AVEK for delivery to the City _ (TBD by AVEK and City)__ AFY of waterata
price equal to the price AVEK charges for like kind delivery from time to time at
the time starting a price of $__(TBD by AVEK and City)_/AFY.

1.2.2 To AVEK for delivery to the District __{TBD by AVEK and District)__AFY of water at
a price equal to the price AVEK charges for like kind delivery from time to time at
the time starting a price of 5_(TBD by AVEK and District}__/AFY.

1.2.3 To AVEK for delivery to the Edwards AFB __(TBD by AVEK and EAFB)__AFY of
water at a price equal to the price AVEK charges for like kind delivery from time to
time at the time starting a price of 5_{TBD by AVEX and EAFB)}__/AFY,

1.2.4 To AVEK for delivery to the U. 5. Borax Plant _ (TBD by AVEK and Borax)__AFY of
water at a price equal to the price AVEK charges for like kind delivery from time to
time at the time starting a price of $_(TBD by AVEK and Borax__/AFY.

1.2.,5 To local area residents at Rancho Seco or other local homeowners in the Koehn
Lake Sub-unit such emergency water as is needed for household use in the event
of a serious drought causing the loss of domestic water supply an estimated at
__(TBD by locals) __AFY of water at a price equal to the price AVEK charges for like
kind delivery from time to time at the time starting a price of $__{TBD by
locals)_/AFY, minus a discount to result in the actual cost of their customary
pumping cost for domestic water,

in addition, Arciero, or its successors, will upon commencement of the construction of the
“Final Municipal Water Facilities” pay to the City, District and AVEK each a “Management
Fee” of $__(TBD by City, District, and AVEK}___ /Y for providing management services for
the construction and operation of the “Final Municipal Water Facilities”.

In addition, Arciero, or its successors, will pay the cost for constructing and operating the
Koehn Lake Sub-unit “Final Municipal Water Facilities” to increase the recharge and
“Water Bank” storage of the Koehn Lake Sub-unit by at least 114,000 AFY. These costs
shall also include the additional regional Kern County pipeline, pumping plants,
salt/stormwater/wastewater treatment facilities named the “Salt and Containments
Removal and Water Treatment Facilities”, and “Water Bank” at Koehn Lake Sub-unit as
required for the storage and such facilities as required for treatment of
salt/stormwater/wastewater in Koehn Lake Sub-unit and from Kern County from any
sources including, but not limited to stormwater, recycled water, septic tanks and any
other commercial or industrial or municipal sources of wastewater, and transmitted into
the treaiment facility at Koehn Lake Sub-unit, and treated into fully useful fresh drinking
and irrigation water which meets the State of California Standards for Drinking and
Irrigation water. This means that the entire FV/FVB/FVGB salt nutrient and wastewater
and groundwater recharge and Water Bank design and management required by all laws
and regulations, including SGMA and RWQCB and LRWQCB Basin Plan under Federal Clean
Water Act and State Porter -Cologne Water Quality Act for FV/FVB/FVGB and all of Kern
County, and Kern Water Agency, will be addressed solved by one or more as necessary

regional treatment plant(sjand pipelines built by Arciero and successors in interest under
supervision, direction and control pursuant to contract with the City, District and AVEK,

Arciero grants an option to AVEK to at no cost or obligation participate fully in any and all
capital formation, engineering design and construction of, and assume ownership,
operation and maintenance of, the “Final Municipal Water Facilities”, “Water Bank”, and




“Salt and Containments Removal and Water Treatment Facilities” on terms and conditions
agreed to between the Parties.

1.6  As part of any agreement each party will release any and all claims that exist or may exist

at the time of execution of the final operative agreement, which shall include a waiver of
Civil Code §1542

1.7 The Parties agree to work in expeditious good faith to create a complete “Final Operation

and Management Agreement” in accordance with the terms set forth above.

4" The August 24, 2018 comment letter from the staff of the Californta Water Boards-Lahontan
RWQB to the SNMP states that the FV/FVB/FVGB has sufficient “assimilative capacity” for all
constitutes for the 25 year planning period, which also underscores that the Fv/FVB/FVGB, and
especially The Koehn Lake Sub-Unit, is a high quality water quality basin and low priority water
supply basin, Thus, no further planning or reports or studies or regulations are required or
legally permitted for that area.

5% The August 24, 2018 comment letter from the staff of the California Water Boards-tahontan
RWQB states that further documentation is required in the SNMP to verify the partial
groundwater barrier of the Muroc Fault, but fails to correct the complete failure of the
SNMP/GWMP studies and planning documents to verify the well-known and documented
complete 100% barrier fault of the Cantil Fault and Randsburg-Mojave Fault which separates the
Koehn Lake Sub-Unit from the balance of the FV/FVB/FVGB. See authoritative comments to the
FVGB GWMP below.

6" the groundwater in storage, and groundwater in-flow and out-flow statements, and water
quality speculations in the SNMP and GWMP are fatally defective because they do not have any
relevant or usable data from the actual 44 high capacity irrigation wells which were pumping
from the 1960°s to the 1990’s and beyond, even though that well data is maintained by the
Arciero family and was made available to all concerned by the Kern County Planning
Commission and Kern County Planning Staff documents of record.
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_valley_pc_sr_012314.
pdf and https://kernplanning.com/environmental-doc/fremont-valley-preservation-project-
referred-back/

7" the numerous and significant defects in the FV/FVB/FVGB SNMP/GWMP/IRWMP studies is
evidenced by a quick review of the reference list attached to the studies and reports. The
reference lists do not contain any of the many voluminous detailed and documented studies and
reports prepared for the Kern County Planning Staff and Kern County Planning Commission for
the CEQA EIR and CUP in the matter of "GPA #2, Map #114, ZCC #3, Map #114, CUP #1 -
Fremont Valley Project by AquaHelio Resources, LLC by McIntosh”. Over $10,000,000 was
expended in researching, documenting and preparing those competent studies by the very
highest quality engineering and consulting firms. Those studies are the accepted fact of the
FV/FVB/FVGB and especially the Koehn Lake Sub-unit by the Kern County Planning Staff and
Kern County Planning Commission which have exclusive jurisdiction on this entire groundwater
and salt nutrient management matter, The new FV/FVB/FVGB SNMP/GWMP/IRWMP studies by
the City are totally incompetent and irrelevant to any matter regarding the Koehn Lake Sub-unit
as determined by the Kern County Planning Staff and Kern County Planning Commission.
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_valley_pc_sr_012314.



e 12" the SNMP is legally and factually defective based upon the comments to the “FVB GWMP
Public Draft August 2018” as follows:

Comments are directed to the F¥B GWMP Public Draft August 2018 for the Fremont Valley Groundwater
Basin (FVGB) an the basis of:

o 1"the improper and apparently the illegal formation of the relevant quasi-tegal entities,

s 2" the failure to follow the prior Findings of Fact and Recommendation of the exclusive Kern
County entity with exclusive rule making jurisdiction over the FVB/FVGB by the Kern County
Planning Commission and Kern County Planning Staff in the matter of “GPA #2, Map #114, ZCC
#3, Map #114, CUP #1 - Fremont Valley Project by AquaHelic Resources, LLC by Mcintosh”,

* 3" the complete failure of the due process, and protection of rights by due process and equal
protection, required by law, 1o meaningfully engage the public and private stakeholders and
vested real property owners of water and land, by, among other means, forcing the registration
for securing vital information with Facebook, which exposes the real property owner to public
ridicule and further requires disclosure of personal data and information that then can be
marketed and sold by Facebook and the FVB/FVGB GWMP agency proponents, and otherwise
used for potential nefarious and harmful purposes by such entities, or using a totally inadequate
web page calculated to misinform vested owners of vital information necessary to protect their
interests,

» 4th how it mischaracterizes the geology, structural geology, geophysical geology and geo-
hydrology, and also mischaracterizes the historical water use of the FVB and the land use
potentials of the FVB, and also mischaracterizes the FVB as described in the Findings and
Recommendations of the Kern County Planning Staff and Kern County Planning Commission, and
mischaracterizes the Fremont Valley Groundwater Basin [FVGB], and Koehn Lake Sub-unit of the
Frement Valley Groundwater Basin [FVYGB] (which is a “Horst and Graben” sub-unit
hydrologically separate and distinct from the balance of the FVB and FVGB by the .
interconnection of the Randsburg Fault, Cantil Fault and Garlock Fault and demonstrated by
hydrological head differentials between wells on both sides of the faults, and all other
topographically or hydrologically connected or related basins),
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_solar_deir_vol2_appB
.pdf and

s 5" other relevant facts and legal objections stated below.

Comments:

2.0 Formation of Fremont Basin Integrated Regional Water Management {IRWM} and FVB Regional
Water Management Group (RWMG) and all subsequent actions on the FYB/FVGB for the GWMP,
Salt Nutrient Management Plan (SNMP) and Integrated Regional Water Management Plan
(IRWMP), appear to be contrary to law and established with an improper motive of subsidy of
other non-water related municipal services and improper ocutcome.

2.1 The Memorandum of Understanding dated Octaober 21, 2014 between the City of California
. City, CA, (CITY} Antelope Valley East Kern Water Agency {AVEK) and Mojave Public Utility
District (DISTRICT), for the formation of a Fremont Basin Regional Water Management
Group {(RWMG) https://www.californiacity-ca.gov/CC/index.php/cityconnection2/fermont-




pdf and https://kernplanning.com/environmental-doc/fremont-valley-preservation-project-
referred-back/

8™ the FV/FVB/FVYGB SNMP is built upon the work of the GWMP. The GWMP makes erroneous
assumptions of future land and water use without taking into account the actual experience of
the actual vested legal rights to land and water by the landowners such as the Arciero family.
The initial basic fault in the SNMP/GWMP reports is the reports fail to recognize the high value
of High Desert Alfalfa hay grown by the Arciero family for decades for its high protein content at
about 21% for feeding to dairy cattle for milk production. Instead, the authors of the SNMP and
"GWMP assume that the landowners will plant almonds and pistachios despite zero discussions
with those land owners about the practicality of such crop planting decision. The reason for that
top down regulatory decision making for the fandowners is to reduce water use to a desired
minimum which will produce no real agricultural value and will cause the loss of beneficial use
of fresh water to the salt zone interface with Koehn Lake, instead of planting a higher value
alfalfa crop with a higher water use which will protect the fresh water from the salt zone
interface. And then to make matters worse, the authors of the GWMP/SNMP study assume that
marijuana production in California City will need 890 AFY of fresh water from the California City
Sub-Unit which in fact was taken from the alfalfa production of the Arcierc landowners in the
many mile distant and un-connected Koehn Lake Sub-Unit. This is social engineering at its worse
which favors one future use of water for growing a product which is illegal under current federal
law against another current beneficial use of water which is legal under all laws. This is a taking
of private property rights for another private use contrary to the laws of the California and USA
Constitution.

9" the SNMP/GWMP for the FV/FVB/FVGB makes assumption of water use requirements which
have zero application in the real world of irrigation of profitable corps. The Arclero family has
had decades of experience in actually trying to find the correct crop balance and water use for
profitable and productive agricultural water use. The simple fact that the authors of the studies
did not talk even once to the Arciero family about practical real world experience in the high
desert of the Koehn Lake Sub-Unit demonstrates the complete failure of the accuracy of the
data in the SNMP/GWMP/IWRMP reports,

10" Al Arciero requested at the meeting on the GWMP a response to the written Comments on
the GWMP and his to his personal comments at the meeting. He was promised a response to
the written Comments on the GWMP and his comments at the meeting. No response has been
received. '

11" The proposed SNMP, GWMP and IRWMP for FY/FVB/FVGB and the proposed application of
the Sustainable Groundwater Management Act (SGMA) for FV/FVB/FVGB by the City, District
and AVEK violates the long established principles of California Water Law regarding the
beneficial use of water and securing the rights to use of water protected under Cal. Water Code
Sections 1242, 1252, 1260-1266, and et. seq. as applied by the State Water Resources Control
Board. The proposed action by the City, District and AVEK for the SNMP/GWMP/IRWMP creates
an unnecessary irreconcilable conflict between these long established principles of California
Water Law and SGMA, The proper way for the City, District and AVEK to proceed without '
creating the unnecessary irreconcilable conflict with California Water Law and SGMA is by
agreeing to implement the MOA agreed to by the Arciero family and Kern County Planning Staff
and Kern County Planning Commission as stated above.
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2.5

basin-irwm/information and see also the MOU at
file:///C:/Users/JOHNSU~1/AppData/Local/Temp/MOU%20Regional%20Water%20Manage
ment%20Group.pdf pursuant to California Water Code, Division 6, Part 2.2, Section 10531
et. seq., and all actions undertaken by such RWMG in furtherance of the IRWM planning and
such matters as the GWMP Public Draft August 2018 https://www.californiacity-
ca.gov/CC/images/Fremont-Valley-Basin-GWMP_PUBLIC-DRAFT_2018.08.20.pdf and Salt
Nutrient Management Plan (SNMP) '
https://www.waterboards.ca.gov/lahontan/board_info/agenda/2018/tentative_fremont_va
lley_groundwater.pdf and other such related actions, were and are in violation of the law
authorizing its formation, procured by alleged illegal activities for illegal purposes, not the
least of which was to secure state and local funding and otherwise misuse the funds of the
public, to subsidize and support the deficient funds of one or more of its members,
proceeding without due process of the vested real property interests of the affected
landowners within FVB, and were designed to, and do, take vested real property interests in
land and water for public and other private uses without due process, equal protection or
compensation; and are otherwise a direct and indirect violation of law.,

The CITY and DISTRICT are not proper parties to form or participate in such an FVB RWMG,
IRWM, IRWMP or FVB GWMP or SNMP process as this action has been preempted by law by
the Kern County Water Agency http://www.kcwa.com/ as to all of the FVB, and preempted
by AVEK https://www.avek.org/ as to an overlapping part of the FVB, and contrary to the
adopted General Plans of the area of FVB and the Urban Water Management Plans for the
FVB https://water.ca.gov/LegacyFiles/urbanwatermanagement/docs/water_code-10610-
10656.pdf ; and thus, the RWMG, IRWM, IRWMP, SNMP and FVB GWMP Public Draft
August 2018 are improper, illegal and unenforceable and void ab initio as a matter of law.

The IRWMP Program Proposition 1 Funding to develop the initial IRWMP and form the
RWMG and to do all of the work was procured and used improperly and illegally to support
staff and employees and consultants for the RMG public agency City and not for its intended
purposes; as for example, because California City was functionally bankrupt and broke and
needed the grant money to pay its regular city staff for city business unrelated to the legal
purposes of the grant.

All activities proposed to be undertaken by the FVB RWMG or IRWM for the FVB IRWMP or
GWMP or SNMP or FVB GWMP Public Draft August 2018 and related entities or reports or
plans are preempted and foreclosed, and all actions are estopped by, the superior agency
exercising exclusive jurisdiction of findings of fact and law by the Kern County Planning
Commission and Kern County Planning Staff in the matter of “GPA #2, Map #114, ZCC #3,
Map #114, CUP #1 — Fremont Valley Project by AquaHelio Resources, LLC by Mclntosh”.
http://psbweb.co.kern.ca.us/UtilityPages/Planning/StaffReports/PCHearings/Agenda/2014/
01-23-14%20Agenda.pdf and
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_solar_deir_vol2_a
ppB.pdf and 01-23-14 Agenda.pdf

The CITY and DISTRICT have no lands overlying the Koehn Sub-unit of the FVB/FVGB, and
take no water from such FVB Koehn Sub-unit, have no plans to take water from such FVB
Koehn Sub-unit, have no General Plan (and the Kern County General Plan does not have) or
other plan requiring water from such FVB Koehn Sub-unit, have 100% of their present and
future water demands fully satisfied by existing supplies and from AVEK, and in all ways are
not-hydrologically connected to the FVB Koehn Sub-unit, and have no authority legal or



otherwise to act in any fashion with regard to the FVB Koehn Sub-unit by RWMG, IRWM,
IRWMP, GWMP, SNMP or ctherwise.

2.6 The designation as an IRWM and RWMG of the FVYB/FVGB by California Department of
Water Resources (DWR} in 2011 through the Regional Acceptance Process, was procured by
intentional and deliberate acts of misrepresentation based upon erroneous geologic and
hydrological fact and is otherwise is incorrect and viclated DWR basin boundaries as Basin 6-
46 in Bulletin 118 and geologic and hydrologic facts stated in _
https://water.ca.gov/LegacyFiles/groundwater/bulletin118/basindescriptions/6-46.pdf , |
HUC 10-1809020605, HUC 10-1809020607, and HUC 10-109020608 ‘
https://gis.water.ca.gov/app/boundaries/ and https://gis.water.ca.gov/app/bbat/ and all ‘
geological data and information found as correct and controlling by the Kern County
Planning Commission and Kern County Planning Staff in the matter and case of “GPA #2,
Map #114, ZCC #3, Map #114, CUP #1 — Fremont Valley Project by AquaHelio Resources, LLC
by Mcintosh.” w

2.7 The FVB RWMG, IRWM, IRWMP, GWMP, SNMP and all related matters are controlled by
AB359 effective in 2013, AB 3030, SB1938 and the FVB is not eligible for processing under
AB 3030, or the other stated laws; and in addition the CITY and DISTRICT are not eligible for
such funding under AB 3030, or the other stated laws, and time has long expired for
processing under such AB 3030 or the other stated laws, and the CITY and DISTRICT did not
comply with, the requirements of AB 3030 or the other stated laws and procedures
including working cooperatively with private entities with an interest in FVB/FVGB, which
private entities were deliberately ignored and excluded from the planning effort contrary to
law.

3.0 The FVB GWMP Public Draft August 2018 is preempted by pricr official actions of the superior
agency exercising exclusive jurisdiction of findings of fact and law which are the Kern County
Planning Commission and Kern County Planning Staff in the case and matter of “GPA #2, Map
#114, ZCC #3, Map #114, CUP #1 — Fremont Valley Project by AquaHelio Resources, LLC by
Mclintosh”.

3.1 The FVYB GWMP Public Draft August 2018 is contrary to the prior ruling of the Kern County
Planning Commission findings and recommendations in case matter “GPA #2, Map #114,
ZCC #3, Map #114, CUP #1 — Fremont Valley Project by AquaHelio Resources, LLC by
Mclntosh” adopting the Kern County Pianning Staff recommendation dated February 25,
2014; which has exclusive jurisdiction over, and prior ruling, on such matters contained
within the RWMG and FYB GWMP Public Draft August 2018; and such findings and rulings
estop and preemptively bar any and all public or private agencies from proceeding contrary
to such matters determined under the exclusive jurisdiction of the Kern County Planning
Commission.,

3.2 The FVB GWMP Public Draft August 2018 is incorrectly designated by California Statewide
Groundwater Elevation Monitoring {CASGEM} as a “low priority” basin, when in fact it is a
“very low” priority and “gaining not losing” water basin which loses fresh water due to salt
interaction with Koehn Lake and increase non-beneficial evaporation, and thus is not eligible
for Sustainable Groundwater Management Act of 2014 {SGMA)}, 5B 1168, AB 1739, S8 1319
treatment under the law, as FVB is actually a significantly naturally influent high level
piezometric gaining ground water resource which subjects the non-beneficial loss of fresh
water to salinity contact at Koehn Lake and also the increased non-beneficial evaporation of
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groundwater due to lack of use of the groundwater in storage contrary to the requirements
of state law to prevent non-beneficial use and waste of water. See Kern County Planning
Staff recommendations and Planning Commission Findings and Recommendation cited
above.

CITY and DISTRICT have acted preemptively and prematurely contrary to law to proceed
with the GWMP in anticipation of being classified by DWR as being eligible for treatment as
a Groundwater Sustainability Agency (GSA) and a Groundwater Sustainability Plan {GSP) at a
later date, and in furtherance of that future action, those entities have actually “lobbied”
iliegally to cause the action which they anticipate will happen by DWR, with the result that
the CITY and DISTRICT propose and will take private rights to real property land and water
rights contrary to law for the benefit of those public agencies and private parties.

The IRWMP process was started contrary to law and deliberately excluded known owners
of significant economic interest in the FVB with the result that known contrary information
was illegally excluded for all actions.

The IRWMP process appears to have been illegally configured or justified and violates the
due process and equal protection real property rights of landowners and economic interest
holder by recorded documents. '

The RWMG formation was cantrary to law and has no legal authority.

The FVB is structurally complex and different than other surrounding areas and the IRWM
and RWMG and IRWMP and GWMP and SNMP make factually and legally incorrect
assumptions regarding actual facts on the ground to justify their erroneous regional
solution, and all despite actual factual and legal findings of fact and law adopted by the Kern
County Planning Commission based upon an EIR prepared under CEQA by Kern County
Planning Staff.

See the attached links to the Kern County Planning Staff Recommendations to the Kern
County Planning Commission and the attached summary charts and data submitted in
support of the Findings and Recommendations of the Kern County Planning Commission.

California City, CA water supply actions appear to be illegal:

4.1

California City, CA has improperly maintained a diversion structure with state highway
department CALTRANS cooperation to divert water of Cache Creek into California City for
illegal use and away from FVB beneficial use in the influent Koehn Lake Sub-unit as historical
use has been exercised hy landowners in that Koehn Lake Sub-unit basin.

Stakeholder Involvement:

51

The mandatory legal requirement of local FVB and in particular Koehn Lake Sub-unit '
Stakehelder involvement representing vested-rights holders of real property interests in
water and land appear to have been deliberately and erroneously and injuricusly impacted
against the most significant holders of recorded economic interests in FVB and the Koehn
Lake Sub-unit, and all of the Stakeholders were well known to the FVB IRWM, RWMG and
GWMP proponents and other Stakehoiders, thus resulting that all such actions by the CITY
and DISTRICT were contrary to law and will potentially invalidate all actions.
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6.0

5.2

53

5.4

55

The entire Stakeholder process was fatally defective from day one and should be stopped
and, not restarted as the times have expired and the process is infected with prejudice
against landowners with vested legal rights.

The public disclosure Stakeholder process to owners of vested rights to the use of water and
lands in the FYB/FVGB, and in particular the hydrologically separate Koehn Lake Sub-unit,
appears to be totally defective and not intended to inform the Stakeholders. There was no
adequate use of full disclosure of the working drafts and minutes and meetings by
conventional means. Instead, the use of Facebook and the CITY website as the sole source of
information is a defective method of conveying vital and impartant public information
relating to adverse impacts on vested property rights. At a minimum, the complete failure
of the due process, and protection of rights by due process and equal protection, required
by law, to meaningfully engage the public and private Stakeholders and vested real property
owners of water and land, by, among other means, {l) forcing the registration for securing
vital information with Facebook, which Facebook registration exposes the real property
owner to public ridicule; and (ii) further requires disclosure of personal data and information
that then tan be marketed and sold by Facebook, and the FVB/FVGB GWMP agency
proponents, and otherwise used for potentially nefarious and harmful purposes, or {ii} using
a totally inadequate web page calculated to misinform vested rights owners of vital
information necessary to protect their interasts. '

No one would or should use or be required to register and use Facebook for disclosing legal
information to vested property rights holders in the FVB/FVGB because of the abuse of the
data and participation by users of Facebook. No one should be required to use a defective
Facebook account which abuses individual data to receive notices of meetings or documents
related to adverse impacts on vested rights in real property of water and land.

The use of the CITY webpage for access to information is woefully inadequate and was
calculated to not provide information of the adverse impacts intended to real property
interests in land and water.

Factual misstatements in the draft FYB GWMP Public Draft August 2018:

6.1

6.2

6.3

6.4

6.5

The EVGB has misdescribed and mischaracterized as having different hydrologic boundaries,
different sources of water supply, erroneous statement of “excessive groundwater
extraction during the late 1950’s through 1970's”.

The map boundaries are erroneous.

The precipitation data is erroneous and misstates the precipitation to the downside
dramatically, because it does not include all tributary water sheds.

The use of precipitation averages deliberately distorts to the downside the true
groundwater recharge amounts into reliable storage.

The FVB GWMP Public Draft August 2018 land characterization is erroneous as it states
“small percentage of agricultural lands” as the vast majority of the true and proper FVB is
predominantly agricultural (and there is no pistachio ... which are located in the Indian Wells
Valley ) and very little is dedicated or used for urban land instead of the statement that
there are a large quantity of urban lands and very little water bodies and water storage as
represented.
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6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

The authors of the FVB GWMP Public Draft August 2018 show little knowledge of the actual
history of the FVB and the Koehn Lake Sub-unit, as this area supported over 20,000 acres of
irrigated lands in what was the Rudnick-Mendenhal Ranches of the 1920’s through the
1989's (i.e., Arclero Ranches at over 4,800 acres, Honda at over 4,400 acres, Fremont Valley
Ranch [today Beacon Solar] at over 2,200 acres and numerous other large tracts of irrigated
ranch and farm lands in between and around the stated lands. The area had robust farming
over its history with little or no shortage of water supply and artesian wells and flowing
wells and many years of growing and expanding irrigated lands, The shortages of water
suggested by the authors of the FVB GWMP Public Draft August 2018 studies is due to the
improper and unnecessary expansion of the California City diversions of Cache Creek and
wells for golf courses and housing without any responsible water and land use planning. The
long time agricultural landowners have been good stewards of the land and water. The
Califarnia City abuse of land and water use has been the problem. Today California City
seeks more water and lands in its never ending search for unchecked growth.

" The California City General Pian is totally irrelevant and an irresponsible tand use as there is

zero chance for California City to ever use its excessive urban lands and the whole California
City boundaries should be revised to a much smaller footprint and the current boundary is a
result of the vast unchecked growth for the 1950’s and 1960’s. This is the largest land mass
city in California in the desert with almost no people and is an abuse of land use policies and
water policies.

The FVB GWMP Public Draft August 2018 land use map characterizing the lands at Figure 10
is an erroneous mischaracterization of the land use to the exclusion of the Arciero Ranches
as not ggricultural. The authors may not have visited the land or look at the land use and
agriculturaf tax base.

The 2028 projected land use at Figure 20 - 28 appears to not have had any landowner input
which results in a total make believe map with no credibility or relationship to the General
Plan or Urban Water Management Plan by City or District or landowner involvement,

The entire FVB GWMP Pubiic Draft August 2018 section on geology and hydrology is
erroneous and contrary to the findings of the Kern County Planning Commission in February
25, 2014. The authors misstated the groundwater basin and its structural geology and
groundwater interconnections.

The correct structural geology in the center of the FVB near Cantil, CA (called the Northern
FVGB or Koehn Sub-unit) is a “Horst and Graben” with deep valley fill one unconfined and
two confined basins at depth between the Garlock Fault, Ei Paso Fault and Randsburg-
Mojave Fault and with groundwater inflow from the Garlock Fault draining Indian Wells
Valley on the north and the Sierra Nevada and Kern River Canyon on the north and west and
Cache Creek and Oak Creek on the west and south.

The FVB annual runoff figures are incorrect and the annual runoff does not include Jawbone
Canyon or the other deep percolation runoff from surrounding mountains from deep fault
factures. See the basic data Excel charts and tables attached.

The groundwater in storage and well hydrographs and change in groundwater storage are
not accurate and are contrary to actual facts which shows much higher values of water
available. See the basic data Excel charts and tables attached.
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6.14

6.15

6.16

6.17

6.18

The proposed FVB GWMP Public Draft August 2018 annual average withdrawals of ~ 11,300
AFY, more or less, is contrary to the historical fact of a stabilized basin producing an average
of ~ 112,000 AFY based upon prior operations for decades before. At those minimum levels
large amounts of groundwater in the FVB unconfined layer will be tied up with no
availability for beneficial use contrary to law. Further the reduction in water use at
historical levels of ~ 112,000 AFY will result in increased non-beneficial evapotranspiration
which is contrary to law at Koehn Lake Sub-unit and by other phreatophyte growth around
the FVB.

The FVB GWMP Public Draft August 2018 groundwater available estimated at ~ 11,300 AFY
in the Northern FVGB Sub Unit is well below the historical use of 60,0000 to 100,000 AFY by
the land owners without any adverse loss of water or subsidence of land.

All of the historical and project future water demands in the FVB GWMP Public Draft August
2018 are erroneous and distorted from the existing known facts..

The piezometric head of water related to the Koehn Lake Sub-unit of the FVB, and especially
the “Horst and Graben” unit of the Koehn Lake Sub-unit is at the Mt. Whitney to Kern River
Canyon surface and granitic fault system flow system as it interconnects with Jawbone
Canyon feeding into Koehn Lake Sub-unit at the Garlock Fault interface with the Horst-
Graben of the Koehn Lake Sub-unit. This is demonstrated by the well data from the 1,700
foot test well drilled by the Arciero family next to their Sons Ranch which resulted in
artesian pressures and flowing to surface conditions during penetration into the under-lying
structure.

The FVB GWMP Public Draft August 2018 is a superficial understanding of the actual
FVB/FVGB as it does not include overwhelming conclusive contrary references to the
extensive literature which is referenced below and which was the basis for the Findings of
Fact and Law by the Kern County Planning Commission and Kern County Planning Staff in the
matter of “GPA #2, Map #114, ZCC #3, Map #114, CUP #1 — Fremont Valley Project by
AquaHelio Resources, LLC by McIntosh”.
http://psbweb.co.kern.ca.us/UtilityPages/Planning/StaffReports/PCHearings/Agenda/2014/
01-23-14%20Agenda.pdf and 01-23-14 Agenda.pdf

6.18.1 For example, the FVB GWMP Public Draft August 2018 does not begin with a sound
structural geologic analysis. For example, the formation of the Great Basin and
Range Province and its impact into the San Andreas Fault and the formation of the
deep sand, gravel, aggregate and intervening layers of clays and other features
which give rise to the unconfined basin and the two separate confined basins that
oil well drilling and water well drilling has established to be over 10,000 feet deep
and filled with fresh and artesian or flowing waters in the “Horst- Graben” geologic
feature in the Koehn Lake Sub-unit.
https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_solar_deir
_vol2_appB.pdf

6.18.2 In addition, the FVB GWMP Public Draft August 2018 does not continue the sound
structural geologic analysis for the formation of the Mt. Whitney and Kern River
Canyon drainage connection through piezometric subsurface fracture connections
into Jawbone Canyon at Cantil, CA at the Koehn Lake Sub-unit to analyze the inflows
of Kern River into the at Koehn Lake sub-unit basin.
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6.18.3 Further, the F¥B GWMP Public Draft August 2018 does not continue the sound
regional historical geologic analysis for the formation of the ancient lake for which
the Koehn Lake is the remnant result as evidenced by Paleolithic and
anthropological analysis of the ancient hunter-gathers who regularly camped upon
the lake boundaries over 1,000 feet in elevation higher than the current Koehn Lake
bed as evidenced by studies of fire pits found on the surrounding mountains of the
FVB at the 1,000 feet elevation above ground level {AGL).

6.18.4 Another example of the failure of proper characterization of the FVB/FVGB the FVB
GWMP Public Draft August 2018 does not draw upon the studies referenced below
which were conducted by the USA Navy and were also retained until recently as
Classified Top Secret by the Central Intelligence Agency which established the

" significant National Security values of the “Horst-Graben” feature water storage
capacity of the Koehn Lake Sub-unit of the FVB/FVGB,

6.18.5 Finally, the F¥B GWMP Public Draft August 2018 fails to fully analyze the detailed
ground water modelling work commenced as a part of understanding the Mono
Lake resources. This work established that the great unaccounted for water
resources in the eastern front of the Sierra Mountain Uplift which formed the
ground water basins of the North and South Lahontan Basin, and in particular
FVB/FVGB, Koehn Lake Sub-unit, Indian Wells Valiey, and the valleys to the north,
and how that great unaccounted for surface and deep fault runoff feeds the
adjacent desert basin by a higher piezometric level. This has-been documented to
occur in FVB/FVGB Koehn Lake Sub-unit. In simple terms, far more net effective
precipitation falls on the Sierra Mountain range in the form of rain and snow than
which is accounted for in evaporation, sublimation, transpiration by crops and deep
aquifer recharge and then which flows as tributaries on the surface. All of whichis
accounted for in a water balance equation as in-flow into the deep aquifer
formations such as Koehn Lake Stib-unit of the FVB/FVGB. A Water Balance
Forecast Model for Mono Lake, California By Peter Vorster, May 1985

https://www.monaobasinresearch.org/onlinereports/waterbalance.php
http://www.monobasinresearch.com/images/vorster/contents. pdf
https://www.monobasinresearch.org/images/vorster/foreword.pdf
https://www.monobasinresearch.org/images/vorster/intro.pdf
https://www.monobasinresearch.org/images/vorster/chl.pdf
https://www.monobasinresearch.org/images/vorster/ch2. pdf
https://www.monobasinresearch.org/images/vorster/ch3.pdf
https://www.monobasinresearch.org/images/vorster/ch4.pdf
https://www.monobasinresearch,org/images/vorster/appendix. pdf
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. FVPP Properties
“i., Potential Subsurface Structural Flow Pathways
= Surface Water Flow in Named Canyons (e.g. Jawbone, Water, Cache, and Goler)

Fl McIntosh & Asspciates Report, dated 6-10-13
" %e F)e %m%y (grgu?wsdwatgrs ﬁl%%i?griﬁg,ohrlfanggeement, and Mitigation Plan (GMMMP)

6.19 The agreed Mitigation measures by the Kern County Planning Commission based upon
recommendations so the Kern County Planning Staff in the Law by the Kern County Planning
Commission and Kern County Planning Staff is controlling over how the FVB/FVGB and the
Koehn Lake Sub-unit will be operated to provide for the maximum beneficial use of the
groundwater without waste based upon the diagrams below and the findings of fact and
conclusions of law in the matter of “GPA #2, Map #114, ZCC #3, Map #114, CUP #1 -
Fremont Valley Project by AquaHelio Resources, LLC by McIntosh”.
http://psbweb.co.kern.ca.us/UtilityPages/Planning/StaffReports/PCHearings/Agenda/2014/
01-23-14%20Agenda.pdf and 01-23-14 Agenda.pdf
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The study entitled “Structural Evolution of the East Sierra Valley System (Owens Valley and Vicinity),
California: A Geologic and Geophysical Synthesis” http://www.mdpi.com/2076-3263/3/2/176/htm
showing the very high value of Isostatic residual gravity at —37.5 m Gal and > 2,800 meters of depth to
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other studies have documented as being a valley fill deposits with deep unconfined and confined
aquifers inn the Koehn Lake Sub-unit of the FVB/FVGB. Other studies conducted demonstrate an even
greater Isostatic residual gravity at far exceeding — 37.5 m Gal and significantly in excess of > 2,800
meters of depth to Cenozoic deposits between two major fault constraining Kohen Lake Sub-unit.

i8




117°

119° 118°
38° 38°
Valley
Caldera . -
£ ?:-—;. of)r_ kilometers
G o
37° — ¢ iz 370
i & ’ s
i 3 > ¢
> i
Independence —
«Fault
{4
Interpreted thickness
of Cenozoic deposits
(meters)
200
400
600
800 ‘I
1000 o '
1200 e s .
1400 € g I‘ 136
1600 Gy
1800 Al
2000 'l
2200 e
2400 ]
2600 \‘
>2800 5 P ‘..,.
Map Symbols
— Exposed fault
_T_——;‘-—_ Inferred subsurface
- fault
(Bar and ball on downthrown oy
side; arrows indicate sense
of lateral displacement)
— .
Direction of downwarp
35° | 35°
119° 118° 17°
19



1.1

119°
38°

Kra -

35°

1!

Isostatic residual

gravity
(mGal)

7.5
2.5
0.0
-2.5
-7.5
-10.0
-12.5
-15.0
-20.0
-22.5
-25.0
-30.0
-32.5
-35.0
<-37.5

117°

119°

\ \ 0 25

38°

Map Area

-
kilometers

. —37°

.I; "
“_0".
&
¥ =%
Ay 2
.‘r T
A
&
36°
0t
AR
L+
£
hiin
s iy
) 12

{ o | ST 35-

20

17°




See also: http://www.desertsyrmposium.org/DS_2009_Landscape_Evolution,pdf
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Figure I: Location of the Clurk wash site (Tavge witife eircle) as well ay other siip-rafe and paleaseismic sifes (ssall white cireles) along
the Garlock fanlt, AM, Avawats Mountains; EPM, BT Paso Mountatns: PM, Providence Mouniuins; SLE, Soda Lake Basin: SM, Sody
Mountains; SR, Stale Range; 8SH, Salt Spring Hills; SV, Searles Valley.

References

The following references are a part of the detailed decades long research involving dozens of
professionals which has formed the basis of the Environmental Impact Report prepared under the
auspices of CEQA and which have been used for the basis of the action by the superior agency exercising
exclusive jurisdiction of Findings of Fact and Law by the Kern County Planning Commission and Kern
County Planning Staff in the matter of “GPA #2, Map #114, ZCC #3, Map #114, CUP #1 — Fremont Valley
Project by AquaHelio Resources, LLC by Mcintosh”
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https://psbweb.co.kern.ca.us/planning/pdfs/eirs/fremont_solar/fremont_solar_deir_vol2_appB.pdf.

http://psbweb.co.kern.ca.us/UtilityPages/Planning/StaffReports/PCHearings/Agenda/2014/01-23-
14%20Agenda.pdf and 01-23-14 Agenda.pdf

https://cawaterlibrary.net/wp-content/uploads/2017/05/GWU2013_Ch11_SouthLahontan_Final.pdf
https://ca.water.usgs.gov/projects/reg_hydro/basin-characterization-model-indian-wells-valley.html|

https://gemcenter.stanford.edu/research/aquifer-characterization-indian-wells-valley-california-using-
geophysical-techniques

https://www.grac.org/media/files/files/c8c10375/2A3_Booth.pdf

http://www.monaobasinresearch.org/ and http://www.monobasinresearch.org/research/

https://sagemap.wr.usgs.gov/localworkinggroup.aspx and
https://greatbasin.wr.usgs.gov/Sciencelocator/

https://greatbasinlcc.org/portals-and-databases
http://libguides.bethel.edu/c.php?g=61746&p=397879
https://www.sciencebase.gov/catalog/items?q=_&filter=tags%3DFederal+Government
https://www.kerncounty.com/water/groundwater-modeling-china-lake-reduced.pdf
http://www.dtic.mil/dtic/tr/fulltext/u2/a214976.pdf

https://www.researchgate.net/figure/Map-of-Indian-Wells-Valley-showing-the-locations-of-the-water-
samples-and-major-fault_figl 225292357

https://water.usgs.gov/lookup/getwatershed?18090206
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USGS Water Resources Links for: 18090206 -
Antelope-Fremont Valleys

Major USGS Links

»  NWIS Site Inventory Grouped by County in Antelope-Fremont Valleys - HUC 18090206

e NWIS Real-time Streamflow Stations Grouped by County in Antelope-Fremont Valleys - HUC
18090206

e NWIS Daily Streamflow Data for Major Rivers in Antelope~Frem0nt Valleys - HUC 18090206

» . NWIS Monthly Streamflow Data for Major Rivers in Antelope-Fremont Valleys - HUC 18090206

«  NWIS Water Quality Samples Grouped by County in Antelope-Fremont Valleys - HUC 18090206

e NWIS Real-time Water Quality Samples Grouped by County in Antelope-Fremont Valleys - HUC
18090206

«  NWIS Groundwater Inventory Levels Grouped by County in Antelope-Fremont Valleys -HUC
18090206

« NWIS Real-time Groundwater Sites Grouped by County in Antelope-Fremont Valleys - HUC
18090206 '

« NWIS Precipitation Conditions (Where Available) for the Week in Antelope-Fremont Valleys -
HUC 18090206

e NWIS Water Temperature in Celsius {Where Available) for the Week in Antelope-Fremont
Valleys - HUC 18090206

e USGS Drought Watch - U.S. Map of Drought and Low Flow Conditions

e USGS WaterWatch - Real-time Streamflow Map for the California Region- HUC 18

e USGS WaterWatch - Real-time Floods and High Flow Conditions Map for the California Region -
HUC 18 '

e USGS GIS Spatial Data Sets Available on the WRD NSDI Node

e USGS Water Use In The United States

e USGS Current News and Developing Issues Affecting Watershed Activities

« USGS Nonindigenous Aquatic Species {NAS Data) for the Antelope-Fremont Valleys - HUC
18090206 '

e USGS Annual Water Data Report Mapper

o USGS National Water Information System: Mapper

¢ USGS National Map Streamer

e USGS National Water Census Water Budget Data Resources for the Antelope-Fremont Valleys -
HUC 18090206 (Turn off compatibifity view settings in IE if having problems viewing this site}

e EPA - Watershed Assessment, Tracking and Environmental Results {WATERS) for the Antelope-
Fremont Valleys - HUC 18090206

» EPA - Stored Watershed Station Summary for the Antelope-Fremont Valleys - HUC 18090206

o EPA - Surf Your Watershed for the Antelope-Fremont Valleys for HUC 18090206

e EPA- Surf Your Watershed (Fnvironmental Websites) for the Antelope-Fremant Valleys for HUC
18090206

e EPA - Adopt Your Watershed (Watershed Groups) for the Antelope-Fremont Valleys HUC
18090206

e EPA- My WATERS Mapper
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* NOAA-The National Weather Service - Advanced Hydrologic Prediction Center
» Search USGS for Links, Publications and Web Sites Associated with

o Antelope-Fremont Valleys - HUC 18090206

o Northern Mojave - HUC 180902

o Morthern Mojave-Mono Lake - HUC 1809

o California - HUC 18

Online USGS Watershed Information For:

Links to Projects, Publications and information for Cataloging Unit 18090206 -
Antelope-Fremont Valleys '

¢ Ground-water and Surface-water Relations along the Mojave River, California -

»  Ground-water Resource Investigations, Edwards Alr Force Base, California -

*  Ground-water Resources of the Santa Barbara Area -

s Generalized Water-Level Contours, September-October 2000 and March-April 2001,.and Long-Term
Water-Level Changes, at the U.S. Air Force Plant 42 and Vicinity, Palmdale, California -

e Virus Fate and Transport During Recharge Using Recycled Water at a Research Field Site in the Montebello
Forebay, Los Angeles County, California -

¢  Regional Water Table (2004) and Water-Level Changes In the Mojave River and Morongo Ground-Water
Basins, Southwestern Mojave Desert, California -

e  Regional Water Table (2000) and Ground-Water-Level Changes in the Mojave River and the Morongo
Ground-Water Basins, Southwestern Mojave Desert, California -

s Ground-Water Quality of Coastal Aquifer Systems in the West Coast Basin, Los Angeles County, California -

s  Use of Water-Quality Indicators and Environmental Tracers to Determine the Fate and Transport of

" Recycled Water in Los Angeles County, California -

o  Evaluation of Tracer Tests Completed in 1999 and 2000 on the Upper Santa Clara River, Los Angeles and
Ventura Counties, California -

e  Water-Quality Changes and Organic-Carbon Characterization during Recharge with Recycled Water at a
Research Basin in Montebello Forebay, Los Angeles County, California -

+  Geohydrology, Geochemistry, and Ground-Water Simulation-Optimization of the Central and West Coast
Basins, Los Angeles County, California -

s Determination of Specific Yield and Water-Table Changes Using Temporal Microgravity Surveys Collected
Curing the Second Injection, Storage, and Recovery Test at Lancaster, Antelope Valley, California -

¢ Evaluation of the Source and Transport of High Nitrate Concentrations in Ground Water, Warren
Subbasin, California - .

* Processes Affecting the Trihalomethane Concentrations Associated with the Third Injection, Storage, and
Recovery Test at Lancaster, Antelope Valley, California -

e Simulation of Ground-Water Flow and Land Subsidence in the Antelope Valley Ground-Water Basin,
California -

e Simulation of Water-Management Alternatives in the Mojave River Ground-Water Basin, California. -

» Santa Clara Valley Water District Multi-Aquifer Monitoring-Well Site, Coyote Creek Outdoor Classroom,
San Jose, California -

s  Water-Quality Monitoring and Studies of the Formation and Fate of Trihalemethanes during the Third
Injection, Storage, and Recovery Test at Lancaster, Antelope Valley, California -

e Streamflow Gains and Losses along San Francisquito Creek and Characterization of Surface-Water and
Ground-Water Quality, Southern San Mateo and Northern Santa Clara Counties, California -

¢  Simulation of Ground-Water/Surface-Water Flow in the Santa Clara-Calleguas Ground-Water Basin,
Ventura County, California -
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Vertical-Deformation, Water-Level, Microgravity, Geodetic, Water-Chemistry, and Flow-Rate Data
Collected During Injection, Storage, and Recovery Tests at Lancaster, Antelope Valley, California -
Aquifer-System Compaction and Land Subsidence: Measurements, Analyses, and Simulations - the Holly
Site, Edwards Air Force Base, Antelope Valley, California -

Documentation and Description of the Digital Spatial Data Base for the Southern California Regienal
Aquifer-System Analysis Program, Santa Clara-Calleguas Basin, Ventura County, California -

Links to Projects, Publications and Information for Accounting Unit 180902 -
- Northern Mojave

Assessment of the Effects of Potential Climate Change on the Water Resources of the American, Truckee,
and Carson River basins - :
Evaluation of Volatile Organic Compounds in Two Mojave Desert Basins-Mojave River and Antelope
Valley-in San Bernardino, Los Angeles, and Kern Counties, Califernia, June-October 2002 -

Movement and Age of Ground Water in the Western Part of the Mojave Desert, Southern California -
Source and Movement of Ground Water in the Western Part of the Mojave Desert, Southern California -
Simulation of Net Infiltration and Potential Recharge Using a Distributed-Parameter Watershed Model of
the Death Valley Region, Nevada and California -

Gechydrology, Geochemistry, and Ground-Water Simulation-Optimization of the Central and West Coast
Basins, Los Angeles County, California -

Use of Water-Quality Indicators and Environmental Tracers to Determine the Fate and Transport of
Recycled Water in Los Angeles County, California -

Evaluation of Tracer Tests Completed in 1999 and 2000 on the Upper Santa Clara River, Los Angeles and ~

Ventura Counties, California -

Detection and Measurement of Land Subsidence Using Interferometric Synthetic Aperture Radar and
Global Positioning System, San Bernardino County, Mojave Desert, California -

Geologic Setting, Geohydrology, and Ground-Water Quality near the Helendale Fault in the Mojave River
Basin, San Bernardino County, California -

The Study of Hydrologic Factors Affecting Survival of the Riparian Forest along the Mojave River -
Lithologic and Ground-Water Data for Monltoring Sites in the Mojave River and Moronge Ground-Water
Basins, San Bernardino County, California-

Water Supply in the Mojave River Ground-Water Basin, 1931-99, and the Benefits of Artificial Recharge -
Simulation of Ground-Water Flow in the Mojave River Basin, California -

Chemistry and Isotopic Composition of Ground Water Along a Section near the Newmark Area, San
Bernardino County, California -

Regional Water Table (2004) and Water-Level Changes in the Mojave River and Morongo Ground-Water
Basins, Southwestern Mojave Desert, California -

Regional Water Table {2002) and Water-Level Changes in the Mojave River and Morongo Ground-Water
Basins, Southwestern Mojave Desert, California -

Regional Water Table {2000) and Ground-Water-Level Changes in the Mojave River and the Morongo
Ground-Water Basins, Southwestern Mojave Desert, California -

Links to Projects, Publications and Information for Subregion 1809 - Northern
Mojave-Mono Lake

¢ Biotic interface With Fluvial Transport: Processes Associated With Dissolved Solutes in Transpart -

¢ Evaluation of Geohydrologic Framework, Recharge Estimates, and Ground-Water Flow of the Joshua Tree

Area, San Bernardiro County, California -
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Geologic Setting, Geohydrology, and Ground-Water Quality near the Helendale Fault in the Mojave River
Basin, San Bernardino County, California -

Geochemistry of Water in Fine Grained Sediments -

Ground Water Stations in California -

National Trends Network (NTN) for Monitoring Atmospheric Deposition -

Regional Analysis of Aquifer Systems in the Great Basin Region -

Sediment Stations in California -

Southern California Regional Aquifer-System Analysis -

Surface Water Stations in California -

Water Resources Data-California -

Water Year California - :

Southern Central Valley Basins and The Great Basin from Walker River to Truckee River -
Water-Quality Stations in California -

Water Use Information for California -

Surface-Water And Ground-Water Quality In The Yucaipa Area, San Bernardino And Riverside Counties,
California -

Pesticides in Surface Waters -

Links to Projects, Publications and Information for Region 18 - California

® & & & & & 9

Avallability of Ground-Water Data for California -

Classification and Mapping of Agricultural Land for National Water-Quality Assessment -

Colloid Geochemistry and Transport Research -

Comprehensive Organic Analysis of Water -

Coupled Transport and Geochemical Processes Determining the Fate of Chemicals in Surface Waters -
Current Projects - USGS California Water Science Center -

Department of Interior Irrigation Drainage Program - .

Development and Application of Watershed Regressions for Pesticides {WARP) for Estimating Atrazine
Concentration Distributions in Streams -

Discharge Measurements Using a Broad-Band Acoustic Doppler Current-Profiler -

Environmental Behavior and Fate of Methyl tert-Butyl Ether {(MTBE -

Environmental Fate of 1,2-dibromo-3-chloropropane in the Central San Joaquin Valley, California -
Estimated Use of Water in the United States -

Field Guide for Collecting Samples for Analysis of Volatile Organic Compounds in Stream water for the
Nationa! Water-Quality Assessment Program -

Framework for a Ground-Water Quality Monitoring and Assessment Program for California -
Geochemistry of Clay-water Reactions -

Groundwater Ambient Monitoring and Assessment Program -

Hydrogeochemical Controls on the Migration of Radionuclides From Uranium Mill Tailings -
Hydrogeology of the Blaine Aquifer and Associated Units in Southwestern Oklahoma -

Implications for Water Resources and Earthquake Hazards -

Land Subsidence in the United States -

Maps of Recent Earthquake Activity in Califernia-Nevada -

Measuring Antidepressants, Fungicides, and Insecticides in the Environment -

Measuring Land Subsidence from Space -

Mercury Contamination from Historical Gold Mining in California -

Paleo hydrology -

Pesticide Fate Research -

Pesticides in the Atmosphere -

Pesticide National Synthesis Project -
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e Pesticide Toxicity Index for Freshwater Aguatic Organisms -

¢ Recent Earthquakes for Los Angeles -

& Reconnaissance of 17B -Estradiol, 11-Ketotestosterone, Vitellogenin, and Gonad Histopathology in
Comimon Carp of United States Streams: Potential for Contaminant-Induced Endocrine Disruption -
River Mechanics -

Statistical Analysis of Errors in Hydrologic Models -

Surface Water Quality Assurance Plan for the California District of the U.S. Geological Survey -
Transport and Deposition of Sediments and Sediment-borne Contaminants in Tidal Rivers and Estuaries -
Trans uranium Research -

U.5. Geological Survey Programs in California -

USGS and the Great Southern California Shakeout! -

USGS California Water Science Center - Mercury -

USGS California Water Science Center - Mercury Contamination from Historic Gold Mining In Calif -
USGS California Water Science Center Water Programs in California -

USGS, California Water Science Center, Webcam Home Page -

USGS Caiifornia Water Science Center - MTBE -

USGS California Water Science Center - NAWQA -

USGS California Water Science Stream gage Program -

USGS Earthquake Hazards Program-Northern California -

USGS Minerals Information: California -

USGS Water Data for Califernia -

Water-Data Reports for California -

Water Resources Data California Water -

https://cawaterlibrary.net/wp-content/uploads/2017/05/GWU2013_Ch11_SouthLahontan_Final.pdf
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ANTHROPOLOGY

e Prehistoric use of Mono Lake's variable wetland habitats over the past 4,000 years
Ryan Brady, CSU Sacramento
Master's Thesis in progress

» Relationships between United States Federal land managers and surrounding
communities; 19th and early 20th century support of US National Parks by civic and
corporate advertisers; the role of non-profit partners funding of US National Parks.
Chris Lever, UC Berkeley

¢ Yosemite-Mono Lake Paiute Indian Community Historical Research
Historical research concerning the Paiute people of Mono Lake, Hetch, Mono and Inyo Counties
and Yosemite. The focus is on the tribal affiliation of the Yosemite Indians and presents an
alternative viewpoint to the conventional wisdom that they were Miwoks. The conventional
wisdom can be found in most books and Websites.
Hetch Hetchy Indians
Yosemite Indian Chiefs

http://www.monobasinresearch.org/research/

ATMOSPHERIC / CLIMATE STUDIES

» Air movement in Lee Vining Canyon
Craig B. Clements, University of Utah
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California Temperatures on the Rise
NASA Earth Observatory

Climate and Forest Research

Connie Millar, Sierra Nevada Research Center, USDA Forest Service PSW Research Station,
Albany and Lee Vining, California

A Brief History of a Long Time: The Past 800 Million Years in the Sierra Nevada (October 2004
PowerPoint presentation)

Climatic and Hydrologic Oscillations in the Owens and Mono Lake Basins, California

Arid Regions Climate (ARC) Project: L V. Benson (USGS), James W. Burdett (Cornell), Michaele
Kashgarian (Lawrence Livermare)}, Steve P. Lund (USC), Joseph P. Smoot (USGS), Scott Mensing
{UNR}, Robert O. Rye {USGS), and Tim P. Rose (Lawrence Livermore)

Global Observation Research Initiative in Alpine Environments (GLORIA)
Connie Millar, Project Leader; Ann Dennis, Field Project Manager
Fall 2004 Mono Lake Newsletter Article

Long-term climatic water budget analysis of Bodie, Bridgeport, Mono Lake, and 30 other Sierra
sites
Scott Kruse, Fresno Pacific University

Migration rates of dunes in the Mone lake dune field

Lori K. Fenton, Post Doctorate Research Associate, ASU Dept. of Geological Sciences
Spatial and temporal variations in the Mono Lake dune field indicate possible shifts in wind
circulation patterns driven by climate fluctuations

Mono Basin air quality monitoring
Great Basin Air Pollution Control District

Reasonable Further Progress Report for the Mono Basin PM-10 State Implementation Plan,
September 2001 {210K)

Mono Basin geomorphology, sedimentology, biogeography, and paleoclimatology
Scott Stine, California State University East Bay

The Great Droughts of Y1K

Sierra Nevada Climate, 1650-1850

Quaternary Overflows of Pluvial Lake Russell, Eastern California .
(to see abstract, search the page for text or scroll 2/3 of the way down)
Marith Reheis {(U5GS), Scott Stine (CSU East Bay), Andrei Sarha-Wojcicki (USGS)

" Paleoclimate and Geochronology of Mono Lake: Revised Chrenology and Paleoclimatic
Records of the Late Pleistocene Wilson Creek Formation, Mono Lake {CA)

Susan Zimmerman, Lamont-Doherty Earth Observatory

Paleomagnetic/Paleoceanographic/Paleoclimatic Studies of Late Quaternary Sediments from
- the Western Unites States - the Marine California Continental Borderland and Lakes of
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California/Nevada (search the page for "mono")
Steve Lund (Geophysics, USC), Owen Davis (University of Arizona), Larry Benson (USGS-Water
Resources), and Joe Smoot (USGS-Geological Division)

¢ Pleistocene lake history through amino acid geochronology studies
Laurent E. Savoy, Steve Roof, Lawrence J. Winship, Hannah Thomas, Mount Holyoke College

e Predicting and Managing Climate Change Impacts on Semi-arid Land Wetlands, Migratory
Birds, and Their Prey: An Integration of Remote Sensing, Molecular Genetics, Hydrology, and

Environmental Modeling
Dr. Susan Haig (USGS FRESC) and Dr. John Matthews (WWF)

e Satellite observations indicate rapid warming trend for lakes in California and Nevada
P. Schneider, S.J. Hook, and R.G. Radocinski { NASA Jet Propulsion Laboratory, California Institute
of Technology, Pasadena, California) and others
Additional Mono Lake analysis by the Mono Lake Committee

e Twentieth Century Glacier Change in the Sierra Nevada, California / Dana Glacier 2003 (see

poster for 1883 photo)
Hassan Basagic, Portland State University

BIOLOGY / ECOLOGY STUDIES

¢ Alkali fly population monitoring
Dave Herbst, Sierra Nevada Aquatic Research Laboratory, University of California

o Fish population studies
Chris Hunter, Independent Consultant

e Demography and behavioral ecology of the bee-fly Lordotus (community ecology)
Catherine A. Toft, University of California Davis

e Desert shrub relations to water in the soil environment
Lisa A. Donovan, University of Georgia, Keirith A. Snyder, ARS

e Development of adaptive behavior in Belding's Ground Squirrels
Jill Mateo, Ph.D, University of Chicago

¢ Development of sand dune ecosystems on the north shore of Mono Lake (shrub | dune)
Catherine A. Toft, Deborah Elliott-Fisk, and James H. Richards, University of California Davis

e The genus Artemia Leach, 1819 (Crustacea: Branchiopoda): true and false taxonomical

descriptions
A. Asem, N. Rastegar-Pouyani, P. De Los Rios
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Geomicrobiology associated with tufa tower formation
Jack Farmer and Mike Thomas, ASU

Grinnell Resurvey Project: 1914-1920 Yosemite-Mono Lake Transects

Museum of Vertebrate Zoology, UC Berkeley

Global Warming Stalks Yosemite: Retracing the steps of a meticulous early 20th century
biologist, researchers find that some of the park’s tiniest residents have moved a startling
distance uphill

Long term carbon accumulation in a cold desert: Role of shrub islands and soil moisture across
a long chronosequence of shereline dunes at Meno Lake, CA

M. |. Shuldman, J.H. Richards, Z.T. Aanderud. Department of Land, Air, and Water Resources
University of California, Davis

Mountain Yellow-legged Frog Research
Dr. Roland Knapp, Sierra Nevada Aquatic Research Laboratory and others

Mechanisms Defining Ecological Range Limits in a Plant Hybrid Zone
Sarah Kimball, UC lrvine

Nonnative trout impact an alpine-nesting hird by altering aquatic-insect subsidies
P.N. Epanchin, R.A. Knapp, S.P. Lawler, University of California

Prescribed Fire Studies

USGS, BLM

JFSP proposal 05-2-1-08 € Evaluating the Effects of

Pinyon Juniper Thinning Treatments at a Wildland/Urban Interface.4p {Categorical Exclusion |
Pinyon Fire Behavior Plots | Pinyon Thinning Treatment Plots)

2004 Prescribed fire study - USGS/Joint Fire Science Program € Fire and Invasive Annual
Grasses in Western Ecosystems (Map of plots | Pinyon-related proposals: Invasion Thresholds /
Thinning)

Evaluation of Pinyon Removal Effects Typical of a Wildland-Urban Interface Fuels Reduction
Project, Mono County, California: Avian Monitoring Component at Rancheria Gulch, 2005.

Response of high-elevation limber pine (Pinus flexilis) to multiyear droughts and 20th-century
warming, Sierra Nevada, California, USA '
Constance |. Millar, Robert D. Westfall, and Diane L. Delany

Sierra Nevada Bighorn Sheep Recavery Program
California Department of Fish and Game

Sierra Nevadla Bighorn Sheep studies

John Wehausen, White Mountain Research Station
Sierra Nevada Bighorn Sheep: A Brief History
Endangered Bighorn Protected from Sheep Grazing
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Speciation in Moths
Michael Collins

Stream restoration studies
Bill Trush, California State University Humboldt
Article by Richard Ridenhour

Web-toed Salamanders in the Sierra Nevada and Owens Valley
Sean Rovito, Museum of Vertebrate Zoology

BIRD STUDIES

L)

Biology of Cassin's Finches
Tom Hahn, UC Davis

Bird feeding mechanics, behavior, and ecology (esp. phalaropes at Mono Lake)
Margaret Rubega, UC Irvine

A bird-caused trophic cascade in the context of riparian habitat restoration: does it exist and
does it represent a "restoration service?"
Sacha K. Heath, Humboldt State University

Breeding Bird Census: 2001 /2002
The Institute for Bird Populations; Various Researchers

California gull nesting and reproductive success
Dave Shuford, PRBO

Comparative reproductive biology of Cardueline Finches
Tom Hahn, UC Davis

Eared Grebe Surveys on Mono Lake
Sean Boyd, Pacific Wildlife Research Centre, Canadian Wildlife Service and California

Department of Fish and Game

Ecological and Physiological Studies of Birds at Mono Lake, California
Joseph R. Jehl Jr., Hubbs-SeaWorld Research Institute

Feeding ecology/diet of gull nestlings at Mono Lake
PRBO & Cornell

Gray-crowned Rosy Finches
Matthew Richardson and John Wingfield, University of Washington
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The importance of Mono Lake and Great Salt Lake to eared grebes nesting in British Columbia
Sean Boyd, Pacific Wildlife Research Centre, Canadian Wildlife Service

Identification of Songbird Nest Predators on Mono Lake Tributaries
Quresh Latif, UC Riverside, Oikonos, PRBO (PRBQ's Eastern Sierra Projects), Inyo National Forest,
and CDFG.

Intermountain West Coordinated Bird Monitoring Program
Great Basin Information Project

Long term study of the hiclogy of Mountain White-crowned Sparrows
Tom Hahn, UC Davis and Creagh Breuner, University of Texas, Austin

Mono Lake Christmas Bird Counts
National Audubon Society; Various volunteers

Mono Lake Fall Shorebird Counts
Mono Lake Committee 8& PRBO

Osprey Research
Lisa Fields, California State Parks

PRBO's Eastern Sierra Projects
Sacha Heath, PRBO Conservation Science

All-ake Breeding Season Snowy Plover Survey 2001-2002
PRBO Conservation Science

Sage Grouse Local Working Group Locator
Greal Basin Information Project

Tree Swallow reproductive success/breeding phenology:
Golondrinas de las Americas
David Winkler, Cornell University

Violet-green Swallow Study
Ben Winger, Cornell University

Waterfowl Surveys & Aerial Photography (Mono Basin, Bridgeport Reservoir, Crowley

Reservaoir)
LADWP {under SWRCB order 4.d.(2})
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GEOLOGY STUDIES

¢ Ash beds of Paoha Island
Mike Perkins, University of Utah

e Climatic and Hydrologic Oscillations in the Owens and Mono Lake Basins, California
LV. Benson (USGS), James W. Burdett (Cornell), Michaele Kashgarian (Lawrence Livermare),
Steve P. Lund (USC), Joseph P. Smoot (USGS), Scott Mensing (UNR), Robert O. Rye (USGS), and
Tim P. Rose (Lawrence Livermore)

o Evolution of desert colluvial boulder fields, Eastern California
Donald A. Friend, Mankato State University

¢ Geologic Map of Paoha Island (USGS)
Marcus Bursik, University of Buffalo

¢ Geomicrobiology associated with tufa tower formation
Jack Farmer and Mike Thomas, ASU

e Geomorphology Studies
Fred Phillips, New Mexico Institute of Mining and Technology

e Investigations of CO2 Emissions From Holocene Volcanic Features of Mono Lake and the Mono
Craters Volcanic Chain in Eastern California
Bergfeld, D.; Howle, J.F.; Evans, W.C.; USGS

e Landform mapping (fine tuned)
Jet Propulsion Laboratory (JPL)

* Migration rates of dunes in the Mono lake dune field
Lori K. Fenton, Post Doctorate Research Associate, ASU Dept. of Geological Sciences
Spatial and tempaoral variations in the Mono Lake dune field indicate possible shifts in wind
circulation patterns driven by climate fluctuations

¢ Mono Basin geomorphology, sedimentology, biogeography, and paleoclimatology
Scott Stine, California State University East Bay

e Mono-Inyo Craters Tephra Database and High Resolution Digital Topography
Marcus Bursik, University of Buffalo

» New 40Ar/39Ar ages reveal contemporaneous mafic and silicic eruptions during the past

160,000 years at Mammoth Mountain and Long Valley caldera, California
Gail A. Mahood, Joshua H. Ring, Simone Manganelli and Michael 0. McWilliams
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e Quaternary Overflows of Pluvial Lake Russell, Eastern California
(search the page for text or scroll 2/3 of the way down to see abstract)
Marith Reheis (USGS), Scott Stine (CSU East Bay), Andrei Sarna-Waojcicki (USGS)

e Paleoclimate and Geochronology of Mono Lake: Revised Chronology and Paleoclimatic
Records of the Late Pleistocene Wilson Creek Formation, Mono Lake (CA)
Susan Zimmerman, Lamont-Doherty Earth Observatory

o Paleomagnetic/Paleoceanographic/Paleoclimatic Studies of Late Quaternary Sediments from
the Western Unites States - the Marine California Continental Borderland and Lakes of
California/Nevada (search the page for "mono"

Steve Lund (Geophysics, USC), Owen Davis (University of Arizona), Larry Benson (USGS-Water
Resources), and Joe Smoot (USGS-Geological Division)

e Pleistocene lake history through amino acid geochronology studies
Laurent E. Savoy, Steve Roof, Lawrence J. Winship, Hannah Thomas, Mount Holyoke College

e Remote sensing and tufa investigations
Microbial Fossilization Processes in Extreme Environments
Jack Farmer and Mike Thomas, NASA

e Sand dune genesis studies
Scott Stine and Lora Teitler, California State University East Bay

e A Stratigraphic Study of the 610 A.D. Eruption of the Mono Craters
Dr. Kerry Sieh, Matthew Dawson, Aron Meltzner, CalTech

o Surficial Deposits of the Mono Basin Watershed
Angela Jayko, USGS

HYDROLOGY / STREAMS STUDIES

e Capturing small-scale variations of water isotopes in ambient air and natural waters of
California: Results of field measurements using Wavelength Scanned Cavity Ring-Down
Spectroscopy (Rush Creek watershed)

Priya Gupta, Michael E. Loik, Todd E. Dawson, and others

¢ Diurnal Fluctuations in Snowmelt Hydrographs
Jessica Lundquist, University of Colorado, Boulder and Scripps Institution of Oceanography;

Michael Dettinger, USGS and Scripps; Daniel Cayan, USGS and Scripps

e Eastern Sierra riparian songbird conservation project ( Riparian bird population monitoring)
Sacha Heath, Point Reyes Bird Observatory
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e Fish population studies
Chris Hunter, Independent Consultant

e Mono Basin geomorphology, sedimentology, biogeography, and paleoclimatology
Scott Stine, California State University East Bay

¢ Mono Basin hydrology monitoring
Los Angeles Department of Water and Power

e New Zealand Mud Snail: Found in Rush Creek at densities less than 100 per square meter
David Herbst, SNARL; Debra Hawk, CDFG; Research and Management; Preventing Spread

e Peak Flow Predictive Model for Lee Vining Creek
Peter Vorster and Greg Reis, Mono Lake Committee

* Piezometer readings along Rush and Lee Vining Creeks (1995-2004)
Mono Lake Committee

e Reconstructing the Mediaeval low stands of Mono Lake, Sierra Nevada, California, USA
Nicholas E. Graham and Malcolm K. Hughes

e Stream restoration studies
Bill Trush, California State University Humboldt
Article by Richard Ridenhour

LEGAL & ECONOMIC STUDIES

e  Public Trust Doctrine
Hap Dunning, UC Davis

¢ Economic Analysis of the 3rd Annual Mono Basin Bird Chautauqua: A survey and analysis of
local businesses and participants
River Gates, PRBO, Lisa Cutting, MLC
Mono Basin businesses and Chautauqua participants were surveyed to evaluate the economic
benefits of the Mono Basin Bird Chautauqua.

¢ An Economic Study of Protected Areas in the Eastern Sierra
Robby Richardson & Dr. John Loomis, Colorado State University

e Economic Study of the Water Quality of Mono Lake and its Tributaries
Juha Silkamaki, Ph.D., U.C. Davis, for Caltrans

» Using Revealed Preference Behavioral Models to Correctly Account for Substitution Effects in
Economic Impact Analysis
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Daniel B. Deisenroth, John B. Loomis, and Craig A. Bond
(good Mono County angling statistics)

MAPPING STUDIES

e Landform mapping (fine tuned)
Jet Propulsion Laboratory (JPL)

e Mono Lake DGPS Mapping Mission
Paula Messina, San Jose State University

MICROBES

e Amoeba Gobbles Algae Cells in Mono Lake
YouTube

s Arsenite-oxidizing anaerobic photosynthesizing bacteria in Mono Lake
Thomas Kulp, et. al., USGS

s A Bacterium That Can Grow by Using Arsenic Instead of Phosphorus
Felisa Wolfe-Simon, et. al., NASA and USGS

» Collaborative Research: Microbial Observatory at an alkaline, hypersaline, meromictic lake
(Mono Lake, California)
Sierra Nevada Aquatic Research Laboratory, University of California

s Determination of the Diversity of Natural Viruses in an Alkaline, Hypersaline Lake - Mono
Lake, California

Peter Joe & Sunny Jiang, UC Irvine

e Geomicrobiology associated with tufa tower formation
Jack Farmer and Mike Thomas, ASU

e Halophilic alkophilic bacteria
Richard B. Hoover, NASA

s Magnetic Microbes
Cody Nash, Caltech and USC
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Mono Lake microbial biogeochemistry
US Geological Survey - Oremland and others
24 References (click to read PDFs) on Arsenic and Mono Lake by Ron Oremland

The Range of Protists in Mono Lake, a Hypersaline Soda Lake in the Eastern Sierra
LLOYD A. DAVIDSON and ARDEN E. DAVIDSON, Biology Department, Loyola University

Speciation in the rotifer species complex Brachionus plicatilis
Lisa Suatoni, Yale Dept. of Ecology and Evolutionary Biology

MONO LAKE LIMNOLOGICAL STUDIES

Alkali fly population monitoring
Dave Herbst, Sierra Nevada Aquatic Research Laboratory, University of California

Collaborative Research: Microbial Observatory at an alkaline, hypersaline, meromictic lake
(Mono Lake, California)
Sierra Nevada Aquatic Research Laboratory, University of California

Geochemical Topography
Pamela Conrad, JPL

Meromixis, nutrient cycling, and plankton dynamics
Dr. Robert Jellison, Marine Science Institute, University of California Santa Barbara

o Chart of Adult Brine Shrimp Abundance (59K Excel File)
o Diagram of mixing, and chart of chemical stratification since 1994 (553K PowerPoint)
o Related publications by Jose Romero

Mono Lake oxygen isotope concentrations
Hong-Chun Li, University of Southern California

Mono Lake microbial biogeochemistry
US Geological Survey

Mono Lake Radiocarbon: The Mystery Deepens. Vol 88 No 12, 20 March 2007 EOS,
Transactions, American Geophysical Union

Broecker, Wallace. Lamont-Doherty Earth Observatory

Remote sensing and tufa investigations
Jack Farmer, NASA
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Turbulent mixing and resource supply to phytoplankton
Sally Macintyre, Marine Science Institute, University of California Santa Barbara

o Abstract
o Map showing sublacustrine topography

o Boundary mixing and nutrient fluxes in Mono Lake, CA (624K)

RESTORATION STUDIES

e Fish population studies
Chris Hunter, Independent Consultant

e Photopoint Project (currently inactive)
Mono Lake Committee

e Piezometer readings along Rush and Lee Vining Creeks (1995-Present)
Maono Lake Committee

o Reforming Watershed Restoration: Science in Need of Application and Applications in Need of
Science. 2008.
Margaret A. Palmer, Chesapeake Biological Laboratory, University of Maryland Center for
Environmental Science

e Stream restoration studies
Bill Trush, California State University Humboldt
Article by Richard Ridenhour
e The unknown trajectory of forest restoration: a call for ecosystem monitoring. Washington

D.C., The Wilderness Society. 2008.
Deluca, T.H., G.H. Aplet, and B. Wilmer

WETLANDS STUDIES

o Wetlands Delineation
Lahontan RWQCB (Bob Curry)

https://psbweb.co.kern.ca.us/planning/pdfs/IWV_Water_Availability_and_Conservation_doc.pdf
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Water Boards

Lahontan Regional Water Quality Control Board

December 17, 2018

Donna C. Thomas, Vice President

East Kern County Resource Conservation District
300 S. Richmond Road

Ridgecrest, CA 9355

ekcrcd@iwvisp.com

Response to Comments on the Draft Fremont Valley Basin Salt and
Nutrient Management Plan, Kern County

California Regional Water Quality Control Board, Lahontan Region (Water Board) staff
received comments on the Fremont Valley Basin Salt and Nutrient Management Plan
(SNMP) from Eastern Kern County Resource Conservation District on October 15,
2018. A full and complete copy of the October 15, 2018 letter is enclosed for reference.
Water Board staff have considered the comments provided and collaborated with the
Fremont Basin Regional Water Management Group (RWMG) to provide responses to
those comments. The comments listed in the table below only address technical
questions related to the development of the Fremont Basin SNMP; comments outside
the scope of the SNMP are not addressed herein.

PAGE | NO. | COMMENT AND WATER BOARD STAFF RESPONSE*

1 1 On page 8 there is a list of stakeholders. Our question is regarding the
listing of Rosamond CSD, and the omission of North Edwards CSD,
and Boron CSD. Do these CSDs fall within the boundaries of this plan
document? What about tribal contact? Also, Red Rock State Park, and
the Ridgecrest BLM Field Office (Carl Symons) are not listed as
stakeholders.

A small portion of Rosamond Community Services District (CSD) is
within the planning area. North Edwards Water District and Boron CSD
are outside the planning area. Tribes were contacted to determine if
any were within the Region, as described in Section 2.1 of the SNMP.
The Tejon Indian tribe, Red Rock State Park, and the Bureau of Land
Management were added as tribe/stakeholders for the SNMP.

1 2 On page 31, four major faults are listed as Garlock Fault, El Paso
Fault, Cantil Valley Fault, Randsburg-Mojave Fault, Rosamond Fault,
Muroc Fault, and 2 unnamed faults. However, on the map Figure 12
only the Muroc Fault is emphasized and used as the major divider of
the Northern FVGB from the Southern FVGB throughout the Salt and
Nutrient Management Plan for the rest of the document. The northwest

Perer C. Pumprney, crair | Patty 2, KOUYOUMDJIAN, EXECUTIVE OFFIGER
2501 Lake Tahoe Blvd., So. Lake Tahoe, CA 96150 | 15095 Amargosa Road, Bldg 2, Sta 210, Victorville CA 92394
e-mail Lahontan@waterboards.ca.gov | website www. watarboards,ca.gov/lahontan

.
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comer of the map does not clearly show whether that area is included
in FVGB_or the Indian Wells Valley Groundwater Basm

1 3 The narrative on page 43 describing TDS and Nitrates, does not
indicate the spreading of biosolid waste from Los Angeles that
occurred in the Fremont Valley in the late 1980s and early 1990s. To
date there has not been any extensive chemical analysis of those
lands, as Ieast none that we are aware of.

1 "‘4 Table 11 on page 55 and Table 12 on page 56 seem confusmg and
require better clarification in the narrative of the plan, rather than just
the information in the Assumptions discussion underneath Table 11.
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2 5 A stormwater retention system should be explored for the Cache
Creek area of the Fremont Valley Groundwater Basin and, also for the
stream coming south from Jawbone Canyon. It is important to maintain
the railroad berm to assist in control of stormwater flow to prevent
flooding of Cantil. Both stream areas should be included in the
Stormwater Goals section 6.2 on pages 65 and 66.

2 6 In section 7.2.1 Emstmg Land Uses on page 68 there is no discussion
of sand erosion and blowing sand resulting from existing and previous
land uses. These matters should also be considered and addressed
regarding the Valley Fever health issue in the Fremont Valley. Again,
there is no accounting for the number of years and the number of
acres where the spreading of b;osollds waste occurred in Fremont
Valley.

2 ” 7 On page 7.1 there |s a Table 25 chart for irrigation loading that lists
Turfgrass. Why is turfgrass included as a crop type in thls chart’? __4

2 8 We have a questlon on page 95 regardlng agricultural BMPs for soil
testing? Can the soil testing be done in cases where existing and
previous land uses have occurred, ot is it only done for current crop
production?




Donna C. Thomas -4 - December 17, 2018

performed on an annual basis. More frequent testing or testing of non-
agricultural lands would be at the discretion of the individual land
manager/owner.

2 9 On page 97 in Table 40 an additional project should be listed for
Randsburg for Digital Water Meters to be installed for the Rand
Communities Water District. This additional project would assist in the
purpose and management actions described under the second bullet
on page 96 for “Urban water efficiency — implementing activities that
reduce urban water use by increasing water use efficiency.”

The comment is noted. This project was included in the draft GWMP and
draft IRWMP and will be added to the SNMP.

2 10 | We have noticed that many of the dates throughout the Salt and
Nutrient Management Plan are not finalized but contain only XXXs and
highlights.

These highlights will be filled in for the final SNMP. They were left as

XXXs because they had not yet occurred.
*Comments outside the scope of the Fremont Basin SNMP are not addressed herein.

Thank you for your comments. If you have any questions regarding this letter, please
contact me at (760) 241-7305 (Tiffany.Steinert@waterboards.ca.gov) or Jan
Zimmerman, Senior Engineering Geologist, at (760) 241-7376
(Jan.Zimmerman@waterboards.ca.gov).

Tiffany Steinert
Engineering Geologist

Enc: EKCRCD Comment Letter, Fremont Basin Salt and Nutrient Management Plan
(October 15, 2018)

cc:  Craig Platt, California City (cplatt@californiacity-ca.gov)
Bee Coy, Mojave Public Utilities District (beepud@sbcglobal.net)
Tom Barnes, AVEK (tbarnes@avek.org)
Brian Dietrick, Woodard and Curran (bdietrick@woodardcurran.com)

R:\RB6\RB6Tahoe\TYPING\_Agenda Items\2019\01-January\Fremont Basin SNMP\Proposed\Encl 1-Response to
Comments_EKCRCD.docx






EKCRCD Comment Letter
Fremont Basin Salt and Nutrient Management Plan
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Eastern Kern County

Resource Conservation District
300 S. Richmond Road, Ridgecrest, CA 93555
760.384.5477
FAX 760.384.5499
www.ekcred.org
ekered@iwvisp.com OCI 15 2018

October 8, 2018 ,(g

CA Regional Water Quality Control Board, Lahonton Region
15095 Amargosa Road, Building 2, Suite 210
Victorville, Ca 92394

Attn: Tiffany Steinert
Encl: Fremont Valley Basin Groundwater Management Plan

Subj:  Fremont Valley Groundwater Basin Salt and Nutrient Management Plan, Fremont Basin
Regional Water Management Group

To Ms. Steinert;

Enclosed please find a copy of our first letter in regards to this project, wherein we asked for an
extension. The actual written copies of both documents do not reflect that our comments should have
been written to your regulatory agency nor was the correct date given. We were under the impression
that we had until October 11, 2018 so our comments to you are late. It was only by accident we found
this address and date of October 5 that we knew whom to reply to.

On page 8 there is a list of stakeholders. Our question is regarding the listing of Rosamond CSD, and
the omission of North Edwards CSD, and Boron CSD. Do these CSDs fall within the boundaries of
this plan document? What about tribal contact? Also Red Rock State Park, and the Ridgecrest BLM
Field Office (Carl Symons) are not listed as stakeholders.

On page 31, four major faults are listed as Garlock Fault, El Paso Fault, Cantil Valley Fault, Randsburg-
Mojave Fault, Rosamond Fault, Muroc Fault, and 2 unnamed faults. However on the map Figure 12
only the Muroc Fault is emphasized and used as the major divider of the Northern FVGB from the
Southern FVGB throughout the Salt and Nutrient Management Plan for the rest of the document. The
northwest corner of the map does not clearly show whether that area is included in FVGB or the Indian

Wells Valley Groundwater Basin.

The narrative on page 43 describing TDS and Nitrates, does not indicate the spreading of biosolid
waste from Los Angeles that occurred in the Fremont Valley in the late 1980s and early 1990s. To
date there has not been any extensive chemical analysis of those lands, as least none that we are aware
of.

Table 11 on page 55 and Table 12 on page 56 seem confusing and require better clarification in the
narrative of the plan, rather than just the information in the Assumptions discussion underneath

Table 11.



A stormwater retention system should be explored for the Cache Creek area of the Fremont Valley
Groundwater Basin and, also for the stream coming south from Jawbone Canyon. It is important to
maintain the railroad berm to assist in control of stormwater flow to prevent flooding of Cantil. Both
stream areas should be included in the Stormwater Goals section 6.2 on pages 65 and 66.

In section 7.2.1 Existing Land Uses on page 68 there is no discussion of sand erosion and blowing sand
resulting from existing and previous land uses. These matters should also be considered and addressed
regarding the Valley Fever health issue in the Fremont Valley. Again, there is no accounting for the
number of years and the number of acres where the spreading of biosolids waste occurred in Fremont

Valley.

On page 71, there is a Table 25 chart for irrigation loading that lists Turfgrass. Why is turfgrass
included as a crop type in this chart?

We have a question on page 95 regarding agricultural BMPs for soil testing? Can the soil testing be
done in cases where existing and previous land uses have occurred, or is it only done for current crop

production?

On page 97 in Table 40 an additional project should be listed for Randsburg for Digital Water Meters
to be installed for the Rand Communities Water District. This additional project would assist in the
purpose and management actions described under the second bullet on page 96 for “Urban water
efficiency — implementing activities that reduce urban water use by increasing water use efficiency.”

We have noticed that many of the dates throughout the Salt and Nutrient Management Plan are not
finalized, but contain only XXXs and highlights.

Thank you for the opportunity to comment. Many of our previous comments for the Draft Fremont
Valley Groundwater Basin Groundwater Management Plan relate also to this document since page 7
describes three parallel planning efforts (Fremont Basin [IRWM Plan, Fremont Valley SNMP, and
Fremont Basin GWMP). Due to the conflicting information regarding the deadline date for making
comments (there were no dates given in the hard copies of the documents), we reserve the right to
make additional comments on the Plan.

Sincerely,

k s Q./ . ﬁ&mmﬂ_
Donna C. Thomas, Vice-President, EKCRCD

Enclosure: FVBGMP letter dated September 19, 2018

CC: California City
California Department of Water Resources
State Water Resource Control Board
CEQA



Eastern Kern Count

Resource Conservation District
300 5. Richmond Road, Ridgecrest, CA 93555
¥60.384 5477
FAX 760.384.5499
wiwwe.ekernd.org
ekered@iwvisp.com

September L9 2018

Robert Stockwell, City Managar
California City, City Hall

21000 Haclenda Boulevard
California City, California 93505

Subject; Fremont Valley Basin Groundwater Management Plan [FYBGMP)

Thank you for the opportunity to comment on the Fremont Valley Basin Groundwater Management Plan
{(FVBGMP) and one of five hard coples. The Eastern Kern County Resource Conservation District
{EKCRCD) has been in existence since 1958 and covers an area that intludes the towns of Boron,
Hosamond, Mojave, California City, Cantil, Randsburg, Johanneshurg, Ridgecrest, and lnyokern.

1.

Linder Section 2.2.2, Page 2-8, $Stakeholder Outreach and Meetings, the EKCRCD sent a
representative to the September 2015 and March 2015 meetings, but between July 2017 and
fune 2018, the meeting notification seemed to fall through the loop hioles. We have tatked to
verious groups that are mentioned, and their notification was sketchy alsa. The first meeting we
were notified of In a timely manner was the August 2018 meeting, which we attended. During
our office hours, we do niot routinely go to all websites covering the cifies and agencies within
our boundaries, nor 4o we routinely visit Facebook pages.

When we attended the August 2018 meeting, we learned of the FVBGMP, but had not been
privy to all the discussion that had taken place. We went to the Californfa City website whers
we thought we were going to see the plan; however, we were nuite disappointed to find out
that It only had Appendix A on the California City’s website, Chaptirs 1-9 seem to be missing for
the general public. It i for aff these reasons that we beligve that the thneline for comments
should be extended for thirty (30) days. Notwithstanding, we will Iry to make the followdng
comments within the limitations granted to us so far.

The public neads to be aware that theee are 9 chapters rigsing in the fink provided at California
City's website. Hopefully, rmore completz information will ba provided to the stakehalders in
the future. We are officially requesting one hard copy and one CD of the next twa plans coming
aut for our EKCRED files. In arder for people to covament, they raust have the corvect
fnformation.

Tabie 11, Page 2-2, and Page 2-6. At the last couple of maetings we have attended, we did not
see the participants that you have listed. We are requesting a better 72-hour notification
method be used,

3.2 in the 3" paragraph on Page 3-1, recharge discussion. Recharge from Cache Creek,
Cottonwood Creek, and Rand Mountains need to be quantified. Also direction of flow from the
subsurface flow from Antelope Valley needs to be verified. Recharge is also discussed In
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ltem 5
Fremont Basin Salt and
Nutrient Management Plan

Tiffany Steinert
Engineering Geologist
Lahontan Regional Water Quality Control Board

January 16, 2019
Apple Valley, California

Overview

» Fremont Basin Regional Water
Management Group

* Fremont Basin Salt and Nutrient
Management Plan Comments
— Stakeholder Involvement
— Private Property Owners
— Geologic Concerns
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Fremont Basin RWMG

Fremont Basin
RWMG

Antelope Valley-
East Kern Water
Agency

City of California Mojave Public
City Utilities District

Stakeholder Involvement

Newspaper

Flyers

City of California City Website
Facebook

Email

Water Board Outreach
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Private Property Owners

» To incorporate data into the SNMP, the
data must be made readily available
and verified.

— Private property owners denied RWMG
requests for data




Summary

Staff recommend that the Water Board
accept the Fremont Basin SNMP
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Regional Water Quality Control Board

Public Meeting

Mojave Water Agency
13846 Conference Center Drive

g SR -

' Meeting Agenda

= Welcome and Introductions

= Salt and Nutrient Management Plan
= Regional Planning Efforts
= Qutreach and Communication
= Groundwater Levels
= Groundwater Quality
= Mixing Model
= Loading Analysis and Results
= Objectives and Projects
= Monitoring Program

= Comments on Draft SNMP
= Key Takeaways
= Adjourn

f
WOODARD
&CURRAN



' The Fremont

Valley Basin
is located in
southeastern
Kern County.

WOODARD
&CURRAN

The Fremont Basin Region has undertaken 3 planning
documents to characterize water resources, position for
grant funding, and prepare for SGMA.

IRWMP
>

Groundwater Management
Plan (GWMP)

Supports sustainable groundwater

use Characterizes and supports —
sustainable management of
all water resources in a
watershed

Salt and Nutrient

Management Plan (SNMP) SGMA Groundwater

Supports sustainable groundwater SUStamablhty Plan

quality (GSP)

A

-—

f
WOODARD
&CURRAN



' The process began in 2011 and we hope to finalize
all three documents in early 2019.

Aug: GWMP
Stakeholder Sept: SNMP
Meetings Oct: IRWMP
A A
[ |
2011 2012 ) 2013 » 2014 ) 2015 > 2016 ) 2017 ) 2019
| | | = .
RWQCB RWQCB RWQCB
RAP RWMG Awarded IRWM Mg [revew i
Development formed Planning
Grant

A

-

-~
WOODARD
&CURRAN

Public Draft Meetings

Develop GWMP,
SNMP, IRWMP

' Planning efforts have been led by Cal City, Mojave PUD,
and AVEK, but decisions are made with the stakeholders.

WOODARD
&CURRAN

8minutenergy

A.F.P. Mutual Water Company
Arciero & Son

AVEK

Beacon Solar NextEra Energy Resources
LLC

Bureau of Land Management

California City Economic Development Corp.

California Department of Fish and Game
California Department of Water Resources
California Portland Cement

California Water Service Company

Cantil

City of California City

CWS - Fremont Valley

Desert Tortoise Preserve Committee

Eastern Kern County Resource
Conservation District

East Kern Economic Alliance
Environmental Health Services

Friends of Jawbone Canyon

GE Wind Energy

Golden Queen Mining

Honda Proving Center of California
Hyundai-Kia Motors

Kern County Ag Commissioner

Kern County Development Services
Agency

Kern County Farm Bureau

Kern County Supervisor’s Office

Kern County Water Agency

Kern Economic Development Corporation
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Today’s meeting is about the SNMP, which fulfills the
requirements of the State’s Policy for Water Quality
Control for Recycled Water.

= “Allows local entities to support the use of recycled water as a
source of water supply, while requiring the management of salts
and nutrients from all sources on a sustainable basis and
maintaining groundwater quality objectives and protection of
beneficial uses.”

= SNMP can address:

= Groundwater quality

= Land use changes

= Monitoring and management of salts and nutrients

= Methods and best management practices for reducing and/or maintaining
salt and nutrient loading

A = ASNMP is not a water rights document.
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. The FVGB provides most of the water for this
Region.

® Imported Water
m Recyled Water

® Groundwater




. Rainfall enters the basin directly and from
surrounding areas.

Direct
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Baseline water quality datatindicate higher TDS in
the northern portions of the Basin. 4 :

TDS Concentrations

Concentration Range (mg/L)*
<500

500 - 1000

® 1000
* Calculated as the average at the well location

Baseline quality data indicte the majority of wells
are below 5 mg/L for nitrate. -

395

Nitrate (as N) Concentrations

Concentration Range (mg/L)*
® >10
2 5-10
[ ] < 5
* Calculated as the average at the well location




' Summary of Historical Water Quality

Some exceedances in

Constituent

i 2
N OIS southern portion of FVGB
. Some exceedances, mainly
2 y
AR LU= in southern portion of FVGB
Chloride 200 — 500 - 600 Some exceedances is
mg/L! northern FVGB
Some exceedances, mainly
3 i)
Boron LR in northern portion of FVGB
Hexavalent 50 pg/L* No exceedances at current

MCL

Chromium

Notes: 1) Recommended MCL — Upper Limit — Short Term; 2) MCL; 3) Notification Level;

A 4) Chromium-6 is currently regulated with the MCL of 50 micrograms per liter (pg/L) for
: total chromium. A previously established California MCL of 10 pg/L was invalidated by the
WOODARD Superior Court of Sacramento County on May 31, 2017.
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' A spreadsheet-based mixing model was developed to
analyze the overall water balance and quality trends.
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Data Inputs
Basin Boundary
Watershed Boundaries
Precipitation Data
Crop Acreages
Crop Types

Urban Demands
Agricultural Demands
Urban Pumping
Agricultural Pumping
Groundwater Inflow and
Outflow

Groundwater Elevations

Year 1

Well  Well Well

GIS Method

\olume
Change

Output

Water Balance
Method

\olume
Change

Year 2

V\/IeII \/Yell

V\iell

Input

Output




' For water balance, the mixing model predicts the

A
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basin can support some increased demands.

Groundwater Extractions in the Plan Area - Current and Future

20,000 Scenarios
18,000
5 y
16,000 .
= Estimated Average Recharge
.g 14,000  ----- csscses=ssssssssssessses
(&)
I
B 12,000 Other Water
&5 10,000 Agency —
§ 8,000 Pumpin
<
% 6,000 \
§ 4,000 ~— Baseline
e 2,000 California City
&}
0 _J
2015 2020 2025 2030 2035 2040
Year

. For water quality trends, the mixing model

f
WOODARD
&CURRAN

overlays a loading and antidegradation analysis.

1. Estimate baseline water balance and groundwater quality
Estimate TDS and nitrogen loads from loading analysis

Assume complete mixing for North and South FVGB

Calculate annual water quality concentrations using mixing model
Analyze future scenarios over 20 years

g s W N

Inflows

A QxC
ol X O |
I DT Outflows

| [,

QxC

Inflows

QxC
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EXlStlng land uses Land Uses % Cultivated/ Application

2 Category Landscaped! Rates?
contribute to saltand . (Ibs/acre-yr)

. . ‘
nutrient loading -

308 80
Rural Residential / 766 5
Developed

Turfgrass | 12,366 5 45

Urban CI Low
Impervious 180 25
Surface
Urban Residential 4,174 15
Vacant/non- 1y o | 566,635 i
irrigated

1. Typical, based on aerial review of land use categories
2. Based on nationwide average application rates (turfgrass), or California averages (alfalfa and pistachios)

. Wastewater from septic systems and WWTP percolation
ponds impact water quality in the basin

Effluent Water
Wastewater Average Effluent Quality
Source/lnput Flows (AFY) TDS Nitrate-N
(mgll)  (mglL)

WW Treatment.. X California City
‘ WWTP 500 AFY 640 3.94

Potential Septic
Systems ~ 4,250 1,250 AFY 710 30
total

Mojave Public
Utilities District
WWTP

All flows are dried in a lined pond and
sediment is off-hauled

Y ojave PUD: % The Califomia City Wastevater
L Service Area contains
R ~ 3,540 septic systems.

Septic’



' Findings for TDS indicate concentrations just
below and above the MCL in future scenarios.

1,000
900 Upper Limit Secondary MCL
800
& 700
E
c 600 Recommended Secondary MCL
S5 / A Southern FVGB
50D T e e ——
@ Northern FVGB
é 400 Heavy Ag Growth
2 300 Medium Ag Growth
g
—— Light Ag Growth
200 & &
——Baseline
100
0
A
-~ 2018 2023 2028 2033 2038
T Year

. Findings for nitrate indicate concentrations well
below the MCL in future scenarios.

10.00

9.00 Heavy Ag Growth Water Quality Objective
Medium Ag Growth
——Light Ag Growth

&.00
7.00 ——Baseline
£.00
5.00
4,00

3.00

MO3-N Concentration (mg/fL)

Southern FVGB

2.00

1.00 Northern FVGB

0.00

-A 2018 2023 2028 2033 2038

SEORARR Year



' The SNMP borrows from the IRWMP for recycled
water and stormwater goals.

Water Supply Water Quality Flood Management
Increase regional water Protect water quality in  Reduce negative impacts

supply reliability to meet groundwater basins in the of stormwater
demands

. The SNMP describes potential projects that can help
support the recycled water and stormwater goals.

= Groundwater Sustainability Plan

= Wastewater Treatment Plant
Upgrades

= Septic to Sewer
= Central Park Lake

= Stormwater Capture and
Reuse/Recharge

s

Z
z=0,



. Preliminary wells were selected for the SNMP
Monitoring Program.
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Monitoring wells were selected for the program.

Casing Total Perforated
Owner Diameter/ Depth Interval(s)
Material (feet bgs) | (feet bgs)

Constituents Date
Monitored Drilled

Well Name/
Number

Pump Type Rationales for Selection

Long period of records

: : City of EC, pH,
gi;‘/f\%gllla 10 Calif_ornia 16" / steel 553 NA Tempe_rature, 1952 DWT (21(?1672 ;i?iﬁrfaottra;;- ?o?:;r;?j %:Igossse
City TDS, nitrate-N
to recycled water uses
California Ci'ty of EC, pH, Long period of records
City Well 14 California 167/ steel 686 NA Temperature, 1952 DWT (1972-2016 for TI:_)S and 1988-
City TDS, nitrate-N 2017 for nitrate)
EC, pH, Long period of records
RCWD 14” | steel 600 Start at 350  Temperature, 1976 Subzr:erlgible (1984-2016 for TDS and 1984-
TDS, nitrate-N 2017 for nitrate)
EC, pH, " Long period of records
\F;viu 1° SEED Szi’(‘)cl'r‘]‘é 8 440 440 Temperature, 1960 Submeersible (1980-2016 for TDS and 1993-
: TDS, nitrate-N 2016 for nitrate)
Cal Water EC, pH, Long period of records
Service 14"/ steel 635 98-554  Temperature, Blegg;e DWT (1989-2016 for TDS and 1989-
District TDS, nitrate-N 2017 for nitrate)
MPUD EC, pH, Long period of records
Well 30 MPUD 127/ NA 395 Starts at 205  Temperature, 1968 Turbine (1985-2017 for TDS and 1985-
TDS, nitrate-N 2003 for nitrate)
MPUD EC, pH, Long period of records
Well 22 MPUD 127/ NA 591 Starts at 300 ~ Temperature, 1965 Turbine (1985-2014 for TDS and 1985-
TDS, nitrate-N 2017 for nitrate)

SERA Notes: NA: Not available; DWT: Deep Well Turbine



Key takeaways from the SNMP effort.

= Fremont Basin Region seeks to maintain local control of the FVGB and be
eligible for grant funding

= The Region is in the final stages of developing GWMP, SNMP, and IRWMP
= The SNMP is not a water rights document
= The FVGB was historically over-drafted, but partially recovered

= Water balance calculations predict that some increases in demands could
be supported

= Mixing model calculations project that TDS concentrations could be near
the 500 mg/L MCL; nitrate concentrations are projected to remain below the
10 mg/L MCL

= Projects have been identified to reduce S/N, when needed

= Complete matrices of comment responses for Draft SNMP (RWQCB and
public) have been developed

A = SGMA will be pursued when DWR addresses Low Priority basins

-
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' Fremont Basin IRWM Contacts

= Regional Water Management Group

= Craig Platt, Public Works Director for California City:
cplatt@californiacity-ca.gov

= Bee Coy, General Manager for Mojave PUD:
beepud@sbcglobal.net

= Matt Knudson, Assistant GM for AVEK: mknudson@avek.org
= Tom Barnes, Resources Manager for AVEK: tbarnes@avek.org

= Woodard & Curran

= Brian Dietrick, Project Manager: bdietrick@woodardcurran.com
= Brenda Ponton, IRWM Lead: bponton@woodardcurran.com

f
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Fremont Valley Basin

Salt and Nutrient Management Plan

Open Discussion/Q&A

A January 16, 2019
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' The Regional Water Quality Control Board has reviewed
the draft SNMP and submitted comments.

= Basin Characterization
= Include current groundwater contour map
= Add definition for Total Dissolved Solids (i.e., size threshold)
= Supply/Demand
= Clarify percolation assumptions for treated effluent
= Clarify assumption of 75 AFY for “small water suppliers”
= Monitoring Plan
= Expand list of monitored constituents
= Include hexavalent chromium in list of monitored constituents
= Where possible, use monitoring wells with bore-log info.
= |f available, include one well near Cache Creek
= If available, include information on well impairments
= Implementation Plan
= Include adaptive management language in Section 10
A = Reiterate performance measures in Section 10

f
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' The public have reviewed the draft SNMP and
submitted comments. Some common topics were:

= Stakeholder outreach process

= FVGB hydrology and native groundwater

= FVGB and relationship to Koehn Lake sub-unit

= Characterization of faults (Cantil, Randsburg-Mojave)
= Inclusion of irrigation wells

= Use of Kern County Planning documents

= Request for proposed action to sign MOA

Note: a complete list of responses to comments has been
developed

A

a
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ACRONYMS AND ABBREVIATIONS

°C degrees Celsius

°F Degrees Fahrenheit

Mg/l micrograms per liter

Mmhos /cm micromhos per centimeter

AC Assimilative Capacity

AF acre-feet

AFY acre-feet per year

AGR Agricultural Supply

AVEK Antelope Valley East Kern Water Agency

Basin Plans Regional Water Quality Control Board Basin Plans

bgs below ground surface

BMP Best Management Practices

BPTC Best Practicable Treatment or Control

Cal Water California Water Service Company

CASGEM California Statewide Groundwater Elevation Monitoring

CCR California Code of Regulations

CDPH California Department of Public Health

CEC Constituents of Emerging Concern

chromium-6 hexavalent chromium

Cl Commercial and Industrial

CIMIS California Irrigation Management Information System

City City of California City

DAC Disadvantaged Community

DDW Division of Drinking Water

DOF Department of Finance

DWR Department of Water Resources

DWT Deep Well Turbine

EC electrical conductivity

EC« salt tolerance threshold

EDF Electronic Deliverable Format

EPA Environmental Protection Agency

ETc Crop evapotranspiration

ETo reference evapotranspiration

FRSH Freshwater Replenishment

FVGB Fremont Valley Groundwater Basin

GAMA Groundwater Ambient Monitoring and Assessment

GIS Geographic Information System

GPCD gallons per capita per day

GSA Groundwater Sustainability Agency
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GSP Groundwater Sustainability Plan

GWMP Groundwater Management Plan

IND Industrial Service Supply

IRWM Integrated Regional Water Management

Kc unique crop factor

Ibs/acre pounds per acre

LID Low Impact Development

LRWQCB Lahontan Region Water Quality Control Board

MAF million acre-feet

MCL maximum contaminant level

MG million gallons

mg/L milligram per liter

MGD million gallons per day

MHI mean household income

MOU Memorandum of Understanding

MPUD Mojave Public Utilities District

msl mean sea level

MUN Municipal and Domestic Supply

N nitrogen

NA not applicable

NAC no Assimilative Capacity

N.D. no date

NLs notification levels

NUE Nitrogen Update Efficiency

OWTS Onsite Wastewater Treatment Systems

Plan Salt and Nutrient Management Plan

QA/QC Quality Assurance/Quality Control

RCWD Rand Communities Water District

RMSE root-mean-square-error

RWMG Regional Water Management Group

RWQCB Regional Water Quality Control Board

SCADA Supervisory Control and Data Acquisition

SDWIS Safe Drinking Water Information System

SGMA Sustainable Groundwater Management Act

SMCL secondary maximum contaminant level

SNMP Salt and Nutrient Management Plan

SWP State Water Project

SWRCB State Water Resources Control Board

TDS total dissolved solids

UAN Urea Ammonium Nitrate Solution

USDA United States Department of Agriculture
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USGS U.S. Geological Survey
uv Ultraviolet Disinfection
UWMP Urban Water Management Plan
WQO Water Quality Objective
WWTP wastewater treatment plant
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1. INTRODUCTION

This Salt and Nutrient Management Plan (SNMP or Plan) was prepared for the Fremont Valley Groundwater Basin
(FVGB) to fuffill the requirements of the State’s Policy for Water Quality Control for Recycled Water (Recycled Water
Policy). The FVGB SNMP development was led by the City of California City (City), the Antelope Valley East Kern
Water Agency (AVEK), and the Mojave Public Utilities District (MPUD), in collaboration with local and regional
stakeholders and in accordance with the Recycled Water Policy. The primary purpose of the SNMP is to assist the
City, AVEK, MPUD, and stakeholders in complying with the Recycled Water Policy regarding the use of recycled water
from municipal wastewater treatment facilities. The Recycled Water Policy supports use of recycled water as a source
of water supply while requiring the management of salts and nutrients from all sources on a sustainable basis and
maintaining water quality objectives and protection of beneficial uses covered by each of the Regional Water Quality
Control Board (RWQCB) Basin Plans (Basin Plans).

The FVGB supports a wide range of beneficial uses in the Plan area (described in Sections 2 and 3). Beneficial uses
of individual water bodies in the Plan area are designated and maintained by the RWQCB for the Lahontan Region
(LRWQCB) and the Lahontan Region Water Quality Control Plan (Basin Plan). The communities overlying the FVGB
include urban areas as well as rural and small agricultural lands. The FVGB is used as the primary supply source in
the Plan area, in addition to imported surface water and recycled water generated by the City's Wastewater Treatment
Plant (WWTP). Stormwater is not currently being captured for beneficial use in the Plan area. Recycled water is
currently used in the City's existing ponds and served to irrigate park and golf course areas. Recycled water supply is
projected to increase in the future as the City’s population grows and the City expands its WWTP. The City is exploring
the feasibility of using recycled water on a second golf course, in addition to expanding use for green belts and other
end uses. This SNMP is intended to inform future decisions for use of recycled water and help streamline permitting of
future recycled water projects while protecting the basin water quality objectives and beneficial uses.

In the FVGB, there were three planning efforts undertaken in parallel, including the SNMP, the Fremont Basin
Integrated Regional Water Management (IRWM) Plan and the Fremont Valley Basin Groundwater Management Plan
(GWMP). The City, as the lead agency, coordinated with AVEK and MPUD during preparation of these three planning
efforts.

1.1 Plan Purpose

The objectives of the SNMP are t0:1) gather available water quality information to evaluate the quality conditions of the
basin; 2) identify potential sources of salts and nutrients and quantify loading estimates for identified sources; 3)
determine assimilative capacity of the groundwater basin based on hydrologic and geologic characteristics and existing
and future land use conditions; 4) develop a preliminary water quality monitoring plan; 5) identify and recommend the
most appropriate methods and best management practices for reducing and/or maintaining salt and nutrient loading;
and 6) propose an implementation plan that will satisfy the requirements of the State’s Antidegradation Policy and
Recycled Water Policy. This SNMP includes an analysis of the existing land uses and practices, as well as potential
changes to land uses, groundwater resources, and usage of recycled water for managing salt and nutrients in a
sustainable manner. Also contained herein is a preliminary monitoring plan for implementation to evaluate the effects
of salt and nutrient sources on the FVGB with respect to beneficial uses supported within the basin and applicable
water quality objectives.

1.2 Regulatory Framework

The State of California adopted the Recycled Water Policy in 2009, requiring each recycled water provider prepare a
SNMP to manage salts, nutrients, and other significant chemical compounds on a watershed- or basin-wide basis. The
following is a description of the Recycled Water Policy and the LRWQCB, which is responsible for its implementation
in the Plan area.
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1.21 SWRCB Recycled Water Policy

The State Water Resources Control Board (SWRCB) Recycled Water Policy requires that SNMPs be completed and
submitted to the local RWQCB for adoption into the implementation chapter of the regional Basin Plans. SNMPs are
to be developed in a cooperative and collaborative manner among water and wastewater agencies and other
stakeholders overlying a given groundwater basin or watershed. The purpose of the Recycled Water Policy is to
increase the use of recycled water from municipal wastewater sources that meets the definition in Water Code Section
13050(n) in @ manner that implements state and federal water quality laws. When used in compliance with the Recycled
Water Policy, California Code of Regulations (CCR) Title 22, and all applicable state and federal water quality laws,
the SWRCB finds that recycled water is safe for the approved uses, and strongly supports recycled water as a safe
alternative to potable water for such approved use.

The Recycled Water Policy was amended in 2013 to specify monitoring requirements for constituents of emerging
concern (CECs) in recycled water for groundwater recharge projects. In December 2016, the SWRCB adopted
Resolution No. 2016-0061, which directed staff to update its recommendations for monitoring CECs in recycled water
and update the Recycled Water Policy considering changes that have taken place since 2013. The proposed
amendment to the Recycled Water Policy was released in May 2018 for public comment. A public hearing was held on
June 19, 2018 with a written letter submittal deadline of June 26, 2018. The proposed final amendment to the Recycled
Water Policy was released in August 2018 with a comment deadline of September 2018. Responses to comments
were completed on November 30, 2018, and a summary of changes was released on December 7, 2018.

1.2.2 Lahontan Regional Water Quality Control Board

The Recycled Water Policy requires RWQCBs to review SNMPs and consider them for adoption as Basin Plan
Amendments (or other official action) within one year of submission. The LRWQCB (Region 6) is the agency
responsible for protecting water quality in the FVGB and oversees the development and implementation of the SNMPs
for groundwater basins in accordance with the Recycled Water Policy. This SNMP was developed in a collaborative
effort with local and regional stakeholders, including the LRWQCB. In addition, the LRWQCB has been part of the
SNMP development by attending regular IRWM stakeholder meetings during which development of this SNMP was
discussed, and by participating in two focused RWQCB meetings conducted in April and May of 2018 (with staff and
RWQCB members, respectively). These meetings provided a forum for explaining the SNMP development, approaches
and progress made; they also provided an opportunity to receive feedback from the LRWQCB on the overall
methodology proposed and the schedule for review and approval of the SNMP by the LRWQCB. Regulatory
coordination with the LRWQCB is further described in Section 2 as part of the stakeholder outreach process.

1.2.2.1 Basin Plan Water Quality Objectives

Basin Plans by RWQCBs are mandated by both the Federal Clean Water Act and the State Porter-Cologne Water
Quality Act. There are nine RWQCBs statewide and regional boundaries are based on watersheds. Each RWQCB
makes water quality decisions for its region in the Basin Plans that address the protection of beneficial uses, develop
water quality objectives, and direct the implementation of programs to achieve water quality objectives. Basin Plans
establish water quality standards for surface water and groundwater in a given basin based upon designated uses of
water and numerical objectives that must be maintained to protect beneficial uses. The LRWQCB Basin Plan for the
FVGB provides the basis for the regulatory guidelines, specific beneficial uses, and water quality objectives for
groundwater and surface water within its region; and it provides implementation plans that describe permitting options,
waste discharge prohibitions, monitoring and enforcement, salt and nutrient controls, and other control measures to
preserve and protect water quality objectives and beneficial uses for groundwater and surface waters.

The LRWQCB Basin Plan establishes the following beneficial uses of groundwater for the FVGB: municipal and
domestic supply (MUN), agricultural supply (AGR), industrial service supply (IND), and freshwater replenishment
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(FRSH). Basin-specific water quality objectives for the FVGB are not identified in the Basin Plan; therefore, water
quality objectives which apply to all groundwaters in the Basin Plan are used for the FVGB. Per the Lahontan Basin
Plan, groundwater designated as MUN shall not contain concentrations of chemical constituents in excess of the
maximum contaminant level (MCL) or secondary MCL (SMCL) based upon drinking water standards specified in CCR
Title 22. Water designated for AGR uses is not to contain concentrations of chemical constituents in amounts that
adversely affect the water for beneficial uses for agricultural purposes.

These designated beneficial uses are the basis for the designation of water quality objectives within the Basin Plan, as
follows:

Bacteria, Coliform - In groundwaters designated as MUN, the median concentration of coliform organisms over
any seven-day period shall be less than 1.1/100 milliliters.

Chemical Constituents - Groundwaters designated as MUN shall not contain concentrations of chemical
constituents in excess of the primary MCL or SMCL based upon drinking water standards specified in the following
provisions of CCR Title 22, which are incorporated by reference into the Basin Plan: Table 64431-A of Section
64431 (Inorganic Chemicals), Table 64431-B of Section 64431 (Fluoride), Table 64444-A of Section 64444
(Organic Chemicals), Table 64449-A of Section 64449 (Secondary Maximum Contaminant Levels-Consumer
Acceptance Limits), and Table 64449-B of Section 64449 (Secondary Maximum Contaminant Levels-Ranges).
This incorporation-by-reference is prospective including future changes to the incorporated provisions as the
changes take effect. Waters designated as AGR shall not contain concentrations of chemical constituents in
amounts that adversely affect the water for beneficial uses (i.e., agricultural purposes).

Radioactivity - Groundwaters designated as MUN shall not contain concentrations of radionuclides in excess of
the limits specified in Table 4 of Section 64443 (Radioactivity) of CCR Title 22, which is incorporated by reference
into the Basin Plan. This incorporation-by-reference is prospective including future changes to the incorporated
provisions as the changes take effect.

Taste and Odor - Groundwaters shall not contain taste or odor-producing substances in concentrations that cause
nuisance or that adversely affect beneficial uses. For groundwaters designated as MUN, at a minimum,
concentrations shall not exceed adopted SMCLs specified in Table 64449-A of Section 64449 (Secondary
Maximum Contaminant Levels-Consumer Acceptance Limits), and Table 64449-B of Section 64449 (Secondary
Maximum Contaminant Levels-Ranges) of CCR Title 22, which is incorporated by reference into the Basin Plan.
This incorporation-by-reference is prospective including future changes to the incorporated provisions as the
changes take effect.

The numerical water quality objectives for groundwater in the FVGB are the recommended SMCL of 500 milligrams
per liter (mg/L) for total dissolved solids (TDS) with upper limit SMCL of 1,000 mg/L and short-term limit of 1,500 mg/L.
Nitrate as nitrogen (N) has a water quality objective of 10 mg/L based on the MCL for groundwater designated as MUN
in the Basin Plan (Table 1). This SNMP evaluated the assimilative capacity of the FVGB both based on the
recommended SMCL of 500 mg/L and upper limit SMCL of 1,000 mg/L for TDS. For the purpose of this SNMP, the
upper limit SMCL of 1,000 mg/L for TDS and the MCL of 10 mg/L for nitrate-N were considered as the water quality
objectives for the assimilative capacity of the FVGB.

Table 1: Basin Plan Objectives for TDS and Nitrate-N

Constituents Basin Plan Objectives
TDS Recommended SMCL of 500 mg/L; Upper Limit SMCL of 1,000 mg/L; Short-Term
Limit of 1,500 mg/L
Nitrate-N 10 mg/L
City of California City 3 Woodard & Curran
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1.2.3 Antidegradation Policy Summary

SWRCB Resolution 68-16, known as the Antidegradation Policy, requires that the LRWQCB regulate the discharge of
waste materials to maintain the high quality of waters of the State. Waste Discharge Requirements for facilities must
ensure that beneficial uses of groundwater are not unreasonably affected. In addition, the facility must meet a standard
of Best Practicable Treatment or Control (BPTC) for discharged wastes.

The “Statement of Policy with Respect to Maintaining High Quality of Waters in California,” known as the
Antidegradation Policy, was adopted in 1968 and requires the continued maintenance of existing high quality waters.
It provides conditions under which a detrimental change in water quality is allowable, including that a change must:

e Be consistent with maximum benefit to the people of the State;
¢ Not unreasonably affect present and anticipated potential beneficial uses of water, and;

o Not result in water quality less than that prescribed in water quality control plans or policies.

1.3  Sustainable Groundwater Management Act

The Sustainable Groundwater Management Act (SGMA) was passed into California law in 2014 and took effect in
January 2015. SGMA requires that state-designated high and medium priority groundwater basins form one or more
Groundwater Sustainability Agencies (GSAs) by June 30, 2017, and that the GSAs must develop and implement one
or more Groundwater Sustainability Plans (GSPs) by January 31, 2020 for critically overdrafted groundwater basins,
or by January 31, 2022 for non-critically overdrafted groundwater basins. GSPs are considered a roadmap for how
groundwater basins will reach and maintain long-term sustainability.

Prior to the passage of SGMA, the California Department of Water Resources (DWR) developed the California
Statewide Groundwater Elevation Monitoring (CASGEM) program to track seasonal and long-term trends in
groundwater elevations in California's groundwater basins. The CASGEM priorities were used to rank the priority of
each groundwater basin in California as either very low, low, medium, or high. The FVGB has been designated as a
low priority groundwater basin. In addition, DWR identified the basins and subbasins that are in conditions of critical
overdraft. Twenty-one basins and subbasins were identified; the FVGB was not identified as a critically-overdrafted
basin.

While low and very low priority groundwater basins are not the focus of SGMA at this time, it is anticipated that they
will need to develop GSAs and GSPs at a later time as determined by DWR and the SWRCB. The FVGB is designated
as a “low priority” groundwater basin at this time; thus, the agencies within the Plan area are not subject to SGMA GSA
and GSP requirements. However, the City, AVEK, and MPUD have initiated efforts to prepare the Plan area for SGMA
compliance through the development of the Fremont Valley Basin GWMP for the FVGB. This GWMP was developed
in coordination with the development of the SNMP and is intended to act as a “pre-GSP” document. The City, AVEK,
and MPUD, as well as other key stakeholders in the Region, may elect to form a GSA in the future and develop a GSP.
This SNMP will support and inform the future development of a GSP for the FVGB with respect to basin management
strategies, monitoring and implementation strategies related to water quality from recycled water use.

1.4 Document Organization

This SNMP is prepared according to the Recycled Water Policy requirements and includes the following sections:

e Section 1, Introduction: Provides information on the purpose of the SNMP development, regulatory
background, and document organization.
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o Section 2, Stakeholder Involvement: Describes the collaborative process undertaken during the development
of the SNMP, including stakeholder involvement and outreach, stakeholder identification processes,
stakeholder meetings, and regulatory coordination.

e Section 3, Plan Area: Presents background information of the Plan area with respect to climate, land use,
water resources, water demand, and other planning efforts undertaken in the Plan area.

e Section 4, Basin Characterization: Presents a summary description of the basin hydrogeology, groundwater
conditions, and groundwater quality with respect to salt and nutrients in particular.

e Section 5, Water Demand and Supplies: Presents the current and future projections of water demand and
supply conditions in the Plan area.

e  Section 6, Basin Management Goals: Describes the recycled water and stormwater goals within the FVGB.

e Section 7, Salt and Nutrient Loading Analysis: Presents the approach and methodology used for
characterization of salt and nutrients, loading analysis, and findings.

e Section 8, Antidegradation Analysis: Presents the approach and methodology used for antidegradation
assessment and findings.

e Section 9, Monitoring Plan: Describes a preliminary monitoring plan developed for the SNMP to evaluate the
effects of salt and nutrient sources on the FVGB.

e Section 10, Plan Implementation: Presents groundwater management strategies and projects to manage salt
and nutrients from potential sources on a sustainable basis to protect beneficial uses and water quality
objectives of the basin in the context of potential changes to future land use, groundwater resources, and
recycled water use.

e Section 11, References: Provides a list of documents referenced in the SNMP.
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2. STAKEHOLDER INVOLVEMENT

The Recycled Water Policy states that development of a SNMP shall be a stakeholder-driven process. The Fremont
Valley Basin SNMP was developed in a collaborative setting with input from a wide range of stakeholders through a
series of meetings and workshops. As described in this section, most of the stakeholder participation and outreach
occurred during stakeholder group and working group meetings in the context of the Fremont Basin IRWM planning
effort. The stakeholder outreach framework developed for the Fremont Basin IRWM Plan was utilized to coordinate
meetings, communicate with stakeholders, obtain input on technical analysis and direction of the Plan, and guide the
development of the Plan. This section contains descriptions of the process used to identify stakeholders, stakeholder
group composition, meetings, and regulatory coordination processes.

21 Stakeholder Composition

The development of the SNMP was led by the City in close collaboration with AVEK, MPUD, and other regional
stakeholders. SNMP outreach efforts were directed at stakeholders from local water agencies, state and federal
agencies, municipalities, regulatory agencies, and local community groups, including tribal communities,
disadvantaged communities (DACs), and other community associations. Cities, districts, water purveyors, and other
organizations that participated in the development of the SNMP are listed in Table 2. The City coordinated with the
stakeholders to reach consensus regarding the level of stakeholder participation appropriate for the larger IRWM
planning effort and to identify ways to effectively involve as many stakeholders as practical. Figure 1 shows the
boundary of the FVGB and the IRWM Plan area. The IRWM boundaries coincide with the SNMP Plan area along the
southern portion of the FVGB and encompass a greater region than the SNMP Plan area in the northern part of the
FVGB. Figure 2 shows the boundaries of the participating cities, agencies, and communities located within the Plan
area. The boundaries for this SNMP area coincide with the FVGB boundaries.

The stakeholder process undertaken through the Fremont Basin IRWM Plan encouraged stakeholder involvement in
the concurrent development of the SNMP and the Fremont Valley Basin GWMP. The Fremont Basin IRWM Region
(Region) was formed in 2011 to be the most inclusive, contiguous area to represent the common water management
issues and needs of the Region. The primary hydrologic feature of the Fremont Basin IRWM Region is its position
overlying the FVGB (Figure 1). The Regional Water Management Group (RWMG) for the IRWM Region (consisting of
the City, MPUD, and AVEK) was created in 2014 to facilitate collaboration and coordination throughout the Region.
The RWMG developed an initial stakeholder list to aid in publicizing the IRWM Plan and soliciting groups that may want
to participate in the IRWM Plan, SNMP, and GWMP development. Because groundwater from the FVGB is the primary
water source in the Region, issues related to groundwater supply and quality are a priority concern for the Region. For
this reason, the IRWM stakeholder list was considered appropriate for the SNMP effort. The RWMG is discussed further
in Section 2.1.1.

The City led outreach efforts to IRWM stakeholders for the SNMP using the Fremont Basin IRWM email list and
website. The email list was developed based on groups that had shown interest in the program and those that
attended IRWM stakeholder meetings. Individual stakeholders were also identified and contacted directly by email
and phone to introduce them to the IRWM Plan, as well as the GWMP and SNMP efforts. The IRWM Plan website
was developed for the Region to inform the public of upcoming stakeholder meetings and other related-efforts,
including updates related to the GWMP and SNMP development. This website can be accessed at
https://www.facebook.com/profile.php?id=100010202116257. Additionally, the City maintains a portion of their
website dedicated to IRWM planning efforts, including the GWMP and SNMP development
(http://www.californiacity-ca.gov/CC/index.php/fremont-basin-irwm). Through the email list and website, the
RWMG solicits participation from interested stakeholders and keeps the public informed about the progress
regarding the three parallel planning efforts (Fremont Basin IRWM Plan, Fremont Valley Basin SNMP, and
Fremont Valley Basin GWMP). Additional information about stakeholder outreach can be found in Section 2.2.
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Table 2: Fremont Valley Basin SNMP Stakeholders (based on the Fremont Basin IRWM Program)

Entity Type

Agencies and Organization

Wholesale, Retail
Water Agencies, and

Antelope Valley-East Kern Water Agency
City of California City

Mojave Public Utilities District

Rancho Seco Inc.

Kern County

Local Water California Water Service Company Rand Communities Water District
Purveyors
Rosamond Community Services District
City of California City Mojave Public Utilities District
Wastewater Agencies

Flood Control
Agencies

City of California City

Kern County

Municipal and County
Governments and
Special Districts

City of California City
Cantil

Kern County

Mojave Chamber of Commerce

Environmental
Organizations

Desert Tortoise Preserve Committee

Friends of Jawbone Canyon

Eastern Kern County Resource
Conservation District

Industry
Organizations

Kern County Ag Commissioner

Kern County Farm Bureau

Golden Queen Mining

Mojave Air and Space Port

State Agencies

Department of Water Resources

Lahontan Regional Water Quality
Control Board

Federal Agencies

Bureau of Land Management

Media Mojave Desert News
DAC Representatives | Rancho Seco, Inc Rand Communities Water District
Native American Tubatulabal Indian Tribe Tejon Tribe
ribes
Other Stakeholders Private Land Owners

City of California City
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The Fremont Basin IRWM stakeholders that have been identified and contacted through outreach efforts represent a
range of interests specific to the Plan area. These stakeholders are listed in Table 2.

As part of the larger stakeholder effort for the Fremont Basin IRWM Plan development, the RWMG also identified DACs
and tribal communities to identify, invite, and involve groups that could represent the interests and needs of these
communities. The goals of the DAC outreach efforts are to encourage participation by DACs, solicit input for updates,
and educate target audiences about the purpose and benefits of the three planning efforts for the IRWM, SNMP, and
GWMP. Because the majority of the Fremont Basin IRWM Region is considered disadvantaged (having a median
household income [MHI] below 80 percent of the Statewide MHI) or severely disadvantaged (MHI less than 60 percent
of the Statewide MHI), the majority of the stakeholder outreach efforts involved DACs. To facilitate participation of
DACs in the Plan development process, the RMWG made multiple efforts to reduce potential barriers to DAC
involvement. For example, the RWMG held stakeholder meetings in different locations throughout the Plan area,
including more isolated areas where representatives of DACs and severely DACs have better access to attend
meetings. Additionally, because not all stakeholders have the same access to online sources and email, stakeholder
meeting announcements are communicated through multiple media sources, including newspaper announcements,
the City website, the Fremont Basin Facebook page, email notifications, and phone calls to specific groups, when
appropriate.

There were no tribal interests or water issues specific to Native American Tribal Communities that were identified
through this outreach process.

21.1 Regional Water Management Group

The RWMG was formed to facilitate coordination, collaboration, and communication between all stakeholders in the
IRWM Region. On October 21, 2014, the City, MPUD, and AVEK signed a memorandum of understanding (MOU)
forming the Fremont Basin RWMG, defining the organization, responsibilities, and governance structure for the
Fremont Basin RWMG. The City is the lead agency tasked with providing meeting organization and startup funding for
the IRWM Plan. The RWMG agreed to fund the development of the first Fremont Basin IRWM Plan, including the
development of the SNMP and the Fremont Valley Basin GWMP, and to provide and share information for the Plan
development, review drafts, adopt the final IRWM Plan, and assist with future grant applications (California City, MPUD,
AVEK, 2014).

The RWMG acts as the oversight body for the Fremont Basin IRWM Region and is leading the effort to maintain
sustainable groundwater management in the FVGB through the development of the GWMP and SNMP. The RWMG
makes decisions about SNMP development and implementation based on the recommendations and information
received from the stakeholder group and specialized working groups that provide input on key topics. The role of the
RWMG is to provide leadership and guidance for planning and project implementation in the Region. The RWMG
oversees the development of the SNMP to support the IRWM Plan, including coordination and data collection. The
group also directs program activities, reviews projects submitted to the IRWM Plan, and submits grant applications to
the State on behalf of the IRWM Region. The RWMG performs strategic and financial decision-making and conducts
program advocacy to optimize water resources protection in the FVGB.

To perform its role, the RWMG meets publicly at least quarterly to discuss policy and IRWM project selection with
stakeholders, including DACs and tribal communities. The RWMG seeks to achieve consensus from the stakeholder
group on key topics related to the IRWM Plan, the Fremont Valley Basin GWMP, and SNMP development at
stakeholder meetings. Decisions within the RWMG are based on input and recommendations from the working groups,
stakeholder group, DACs, and tribes; and decisions are made using broad facilitated agreement, led by the RWMG.
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2.2 Stakeholder Outreach and Meetings

Stakeholders are an important part of the SNMP development process. Stakeholder involvement ensures the SNMP
is developed to incorporate the interests of a variety of stakeholders, including non-profit groups, public agencies,
organizations, and individuals. Stakeholders are not required to provide financial contributions to be engaged in the
regional planning effort. Instead, they are encouraged to participate in the SNMP development through providing
information and participating at stakeholder meetings and in working groups.

Stakeholder meetings were a key component in the Plan development as they provided an opportunity for stakeholders
to contribute information, express concerns, provide recommendations, and relay information to and from their
organizations. Through the Fremont Basin IRWM Plan development process, three initial stakeholder group meetings
were held between September 2015 and March 2016 to establish the program and prepare for a planning grant; and
12 stakeholder group meetings were held on a semi-monthly basis from July 2017 to June 2018 in conjunction with the
Fremont Valley Basin SNMP development (funded by an IRWM Plan planning grant). Stakeholder meetings to date
(including dates and locations) are summarized in Table 3. Meeting dates were announced on the Fremont Basin
IRWM Facebook page and City website, as well as via email announcements sent to the stakeholder group.

Stakeholder meetings in 2015 and 2016 were primarily focused on introducing the Region to the IRWM Program and
applying for IRWM Planning grant funding for IRWM Plan development. During the development of the SNMP in 2017
and 2018, meetings with stakeholders were held to discuss various topics, including the framework for SNMP, status
of the SNMP development, data collection and needs for the basin characterization with respect to groundwater levels
and water quality, roles and responsibilities of the agencies participating in the SNMP development, and future SNMP
implementation. Though all stakeholder meetings covered material used for the SNMP development, five stakeholder
meetings held in July 2017, September 2017, November 2017, March 2018, and August 2018 focused specifically on
the SNMP development. Table 3 summarizes the stakeholder meetings held during the SNMP development including
the SNMP topics covered, meeting dates, and locations. The Draft SNMP was released by the LRWQCB for public
review on August 31, 2018, with comments on the draft SNMP due October 5, 2018. The Draft SNMP was presented
publicly at a stakeholder meeting on September 20, 2018. Figure 3 presents the timeline of the overall stakeholder and
collaborative process for the SNMP development.

In addition to the stakeholder meetings, several working group meetings were held during the SNMP development
process to discuss data collection efforts, methodologies applied, and preliminary findings. Meeting dates, locations,
and topics are summarized in Table 4. Similar to the stakeholder meetings, dates for the working group meetings were
announced on the Fremont Basin IRWM websites, as well as via email announcements sent to the stakeholder group.
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Figure 3: SNMP Collaborative Process
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Table 3: Stakeholder Meetings

SNMP-Related Meeting Topics

Meeting Date

Meeting Location

Fremont Basin IRWM/GWMP/SNMP Plan
Development and Stakeholder Process

July 27,2017

California City Arts and Community
Center

Region Description

August 15, 2017

California City Hall

Groundwater Characterization — Fremont
Basin IRWM Integration with SNMP,
Groundwater Well Locations and Elevations,
Groundwater Quality Data

September 21, 2017

Jawbone Station Visitors Center

Supply and Demand; Water Management
Objectives

October 19, 2017

Mojave Veterans Memorial
Building

SNMP Update and Loading Analysis
Methodology

November 16, 2017

Johannesburg Community Center

Climate Change Impacts and Project
Solicitation

December 14, 2017

California City Arts and Community
Center

Fremont Basin IRWM Plan Project Review
and Prioritization

January 18, 2018

California City Hall

Supply and Demand and Projects

February 15, 2018

Mojave Veterans Memorial
Building

SNMP Update and Loading Analysis
Scenarios

March 15, 2018

Jawbone Station Visitors Center

Public Draft SNMP

September 20, 2018

Mojave Veterans Memorial
Building

City of California City

Fremont Valley Basin Salt and Nutrient Management Plan

13

Woodard & Curran
December 2018

5-123



Table 4: SNMP Working Group Meetings

Meeting Topic/Date

Meeting Date

Meeting Location

Groundwater Data Collection and QOutreach

July 27, 2017

California City Arts and Community
Center

Groundwater Data Collection and Outreach

August 15, 2017

California City Hall

Groundwater Data Collection and Outreach

September 21, 2017

Jawbone Station Visitors Center

Regional Water Supply and Demand

October 19, 2017

Mojave Veterans Memorial Building

Regional Planning Targets and Strategies;
Groundwater Data Collection and Outreach

November 16, 2017

Johannesburg Community Center

Regional Objectives and Projects

December 14, 2017

California City Arts and Community
Center

Regional Water Supply and Demand

January 18, 2018

California City Hall

Regional Water Supply and Demand;
Projects

February 15, 2018

Mojave Veterans Memorial Building

Regional Projects

March 15, 2018

Jawbone Station Visitors Center

City of California City
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2.21 Technology and Information Access

In addition to stakeholder meetings and working group meetings, two websites provide an avenue for stakeholders to
find information about the planning efforts: the Fremont Basin IRWM Region Facebook page and the City 's website.
The Fremont Basin IRWM Region Facebook page helps facilitate the overall stakeholder coordination and promote
two-way communication between the RWMG and the stakeholders by allowing group members to post comments and
information to the site. The webpage, managed by the City, also provides an avenue for the public to send messages
to the RWMG through the Facebook messaging function. The RWMG uses the Facebook page and the Fremont Basin
IRWM page on the City’s website to alert the public about future stakeholder meetings and events and post documents
related to the IRWM Plan development and its components, including SNMP development efforts. Resources provided
include meeting agendas, presentations, and minutes, and the IRWM Plan itself (in which the SNMP is an appendix).

2.2.2 Process Used to Identify Stakeholders

The RWMG played a crucial role in identifying stakeholders in the Plan area by developing an initial stakeholder list to
publicize the development of the SNMP. To initiate stakeholder involvement, stakeholders interested in participating in
the Plan development process were emailed periodically to provide meeting information and electronic newsletters
through the IRWM Plan development. The process the RWMG currently uses to identify and involve new stakeholders
includes posting public announcements about the stakeholder meetings on the Fremont Basin IRWM webpages;
soliciting recommendations for new groups to contact during stakeholder meetings; and targeting specific groups via
email, phone calls, and letters. Stakeholders are welcome to join the stakeholder group and attend stakeholder
meetings at any time. The California Native American Heritage Commission was directly contacted to identify
stakeholders in the Region as well.

Extensive outreach efforts were conducted to bolster stakeholder participation during development of the IRWM Plan
and SNMP. Outreach efforts included the development of working groups that focus on various subject areas,
conducting monthly stakeholder meetings, and conducting targeted outreach to DACs and tribal groups through emails,
phone calls, and media advertisements.

2.3 Regulatory Coordination

The LRWQCB has been an active part of the SNMP development process. Two meetings in April 2018 and May 2018
were conducted with the LRWQCB (staff and LRWQCB members, respectively) to provide an update on the SNMP
development process, discuss the timeline for SNMP completion, and coordinate with the LRWQCB regarding the
review and approval timeline of the SNMP. Both meetings included presentations on various aspects of the SNMP
development, including data collection efforts, the proposed approach for loading analysis, key assumptions, and future
scenarios considered for groundwater management and recycled water use. The meeting held in May 2018 (with
LRWQCB members) was intended to discuss technical details of the SNMP development and obtain concurrence on
critical elements of the technical analysis and the development approach proposed for the SNMP. The SNMP was
completed according to the proposed approach discussed with the LRWQCB and submitted to the LRWQCB on July
27, 2018 for review with the final version submitted to the LRWQCB in December 2018 for approval.
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3. PLAN AREA

This section provides a description of the Plan area covered by this SNMP, including the physical setting and water
resources. Other planning efforts undertaken in parallel with the SNMP in the Plan area are also described briefly.
Current and future water demand and supply conditions are further described in Section 5.

3.1 Plan Area Description

The Plan area is located in eastern Kern County, bounded by the Antelope Valley to the south, the Rand Mountains to
the north, the southern ranges of the Sierra Nevada Mountains to the west, and San Bernardino County to the east
(Figure 1). The City, located on the western edge of the Mojave Desert, is the only municipality within the Plan area
(Figure 2). Small unincorporated communities in or near the Plan area include Mojave, Cantil, Rancho Seco, Gypsite,
Cenada, Saltdale, Garlock, Rand, Goler, Johannesburg, Randsburg, and Red Mountain. Major highways giving access
to the Plan area include State Route 14, a north-south aligned highway that traverses the Plan area, and State Route
58, a south-east aligned highway that crosses the Plan area’s southwest boundary.

3.2 Fremont Valley Groundwater Basin

The FVGB underlies the Fremont Valley and is predominantly contained in eastern Kern County with a small,
northeastern region within San Bernardino County. The FVGB is identified in DWR’s Bulletin 118 (California’s
Groundwater) as Groundwater Basin Number 6-46, and underlies approximately 335,000 acres (DWR 2004). Figure 4
shows the boundary of the FVGB and adjacent basins and subbasins as defined by DWR Bulletin 118. The FVGB is
bounded on the northwest by the El Paso Mountains and the Sierra Nevada mountains; on the east by crystalline rocks
of the Summit Range, Red Mountains, Castle Butte, Bissell Hills, and Rosamond Hills; and on the southwest by the
Antelope Valley Groundwater Basin. The FVGB is categorized as low priority in DWR's CASGEM program (DWR
2014).

The Fremont Valley is a relatively flat area with a depression near the center, the Koehn Lake. The Koehn Lake is a
dry lake with the bed elevation at approximately 1,880 feet above mean sea level (msl). Ground surface elevation
increases toward the surrounding mountains and reaches elevations up to 3,300 feet msl.

Recharge to the basin is derived primarily from direct percolation of precipitation on the valley floor and runoff from the
surrounding tributary watersheds. Most of the runoff is caused by infrequent thunderstorms in the EI Paso Mountains.
Surface water in the Fremont Valley drains toward Koehn Lake, except in Oak Creek where it drains in an easterly
direction (Figure 5). The FVGB also receives subsurface flow from the Antelope Valley Groundwater Basin.
Groundwater flow generally moves in an easterly direction along the surrounding mountains and then flows in the
northerly direction towards Koehn Lake.

Long-term groundwater level data obtained from the CASGEM program and the U.S. Geological Survey (USGS)
indicate that the groundwater levels in the FVGB have declined significantly since 1955, attributed to the prolonged
drought period from 1945 to 1964 and excessive groundwater extraction in the FVGB in the late 1950s through 1970s.
Based on the same data, groundwater levels appeared to stabilize after the 1980s and have started recovering since
that time as a result of decreased groundwater pumping for agriculture and surface water deliveries to urban users
being introduced to the Plan area.

While data are limited, based on the information from DWR and previous investigations, groundwater in the alluvium
is generally unconfined, although locally confined conditions occur near Koehn Lake (DWR 2004).
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3.3 Physical Setting
3.3.1 Climate

The Fremont Valley Basin SNMP area is located in the high desert at an elevation of 2,300 to 4,000 feet msl with the
lowest elevation of about 1,880 feet msl at the Koehn Lakebed. The climate is semi-arid and characterized by warm,
dry summers and mild, cool winters. The mean daily temperatures range from 33° Fahrenheit (F) in the winter to 98°F
in the summer (Western Regional Climate Center no date (N.D.)). Native flora in the Plan area are dominated by
sparse, drought-resistant vegetation that can tolerate both extreme heat and cold weather. Examples include Joshua
trees, mesquite, sagebrush, desert cymopterus, and Mojave Creosote bush scrub. Carpets of wildflowers bloom during
wet years, depending on rainfall intensity in the spring (City of California City N.D.a).

3.3.1.1 Precipitation

There are three precipitation stations with long-term records located within the Fremont Valley watershed: Mojave,
Tehachapi, and Randsburg (Figure 6). The Mojave Station is located in the southern portion of the FVGB. Historical
data available at the Mojave Station are presented in Table 5 for average monthly values based on data collected
between 1904 and 2016. Figure 7, Figure 8, Figure 9 show the annual precipitation and cumulative departure from
annual mean precipitation between 1945 and 2017 at the Mojave, Tehachapi, and Randsburg stations, respectively.
Cumulative departure curves are plotted relative to the long-term average precipitation and are used to delineate
temporal trends in the precipitation data. A departure curve ascending to the right is considered a positive slope and
indicates an accumulation of years of above average precipitation. Conversely, a departure curve descending to the
right is a negative slope and indicates an accumulation of years of below average precipitation.

Data indicate precipitation is highest at the Tehachapi Station and lowest at the Mojave Station. Annual precipitation
at the Mojave Station ranged from 0.75 inches to 15.51 inches at an average of 5.1 inches (Figure 7). Annual
precipitation at the Tehachapi Station ranged from 2.52 inches to 27.77 inches at an average of approximately 10.1
inches (Figure 8). Annual precipitation at the Randsburg Station ranged from 0.83 inches to 15.58 inches at an average
of 5.9 inches (Figure 9). The cumulative departure curves at the Mojave Station indicate that the Fremont Valley has
experienced wet-dry cycles with a prolonged drought period from-1945 to 1964, a prolonged wet period from 1976 to
1984, and a drought period since 2006. Precipitation on the valley floor may have significant losses from evaporation
and transpiration; however, during an exceptionally wet season, flashfloods may occur and runoff may originate on or
cross the valley floor to reach the Koehn Lake (Stetson 2009).
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Table 5: Climate in the Fremont Basin
Month Average Monthly | Average Rainfall Average Max Average Min
ETo (inches) (inches)? Temperature (F)2 | Temperature (F) 2

January 2.31 1.20 57.8 34.2

February 3.16 1.27 61.2 371

March 5.01 0.93 64.7 41.0

April 6.47 0.30 71.3 46.3

May 8.28 0.09 79.9 55.1

June 9.19 0.03 89.9 63.8

July 9.61 0.11 97.6 69.7

August 8.74 0.15 96.4 68.0

September 6.35 0.21 89.0 60.3

October 448 0.24 78.5 50.3

November 2.85 0.53 65.7 40.2

December 2.07 0.87 57.2 32.9

Annual 68.52 5.93 75.8 49.9

Sources: (1) California Irrigation Management Information System (CIMIS) Data for Paimdale No. 197 Station since April 2005.
Accessed 9 August 2017 from: www.cimis.water.ca.gov/Stations.aspx; (2) Western Regional Climate Center, Mojave Station
(045756) for the Years 1904 to 2016.
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3.3.2 Land Use

Land use in the FVGB is predominantly comprised of undeveloped lands, urban lands, and a small percentage of
developed agricultural lands. Current land uses within the Plan area are depicted in Figure 10 and are based on Kern
County assessor data and aerial review. The largest urban area is within the City’s boundary. A breakdown of each
major land use category in the Plan area is defined as follows:

e Residential category uses include a mix of housing developed at varying densities. Residential densities in
the Plan area range from “estate” (i.e., large lot parcels) to low, medium low, medium, and high densities.
Single-family, multiple-family, condominium, mobile home, and senior housing are included within these
categories.

e Commercial category includes commercial uses that offer goods for sale to the public (retail) and service and
professional businesses housed in offices (doctors, accountants, architects, etc.). Neighborhood commercial
includes retail businesses that serve local needs in a neighborhood area, such as restaurants, neighborhood
markets, and dry cleaners. Community commercial businesses are those that serve community or regional
needs, such as entertainment complexes, auto dealers, and furniture stores.

e Industrial category includes heavy industrial areas which are lands designated for intensive manufacturing,
processing, and storing of materials. Light industrial and research is also included within this category. These
non-intensive manufacturing processes are found in research and office park developments and areas
adjacent to residential lands. Light industrial activities include some types of assembly work, utility
infrastructure and work yards, solar energy production, wholesaling, and warehousing.

e Resources category encompasses land used for private and public recreational open spaces, and local and
regional parks. Recreational use areas also include golf courses, cemeteries, water bodies and water storage.
Also included in this category are conservation and restoration areas, as well as mineral exploration.

e Agriculture category includes areas devoted to the production of irrigated crops, including alfalfa and pistachio
production in recent years, and in some cases goats and cattle.

e Public Facilities category includes facilities used for public or semi-public services including airports, treatment
plants, and water spreading areas.

e Vacant lands are undeveloped lands that are not preserved in perpetuity as open space or for other public
purposes.

The General Plan for the City designates 22,000 acres of land intended for future development in the central core of
the City (Figure 11). While development in the northeastern portion of the City can still occur, as evidenced by the
construction of the California City Correctional Facility, future development plans are expected to promote housing and
open spaces, jobs, accommodate transportation needs, and reduce air and noise pollution (City of California City 2009).
The major future development planned currently is the expansion of the CoreCivic Correctional Facility.

One notable impact to future land use in the Plan area is cannabis production. In 2016, California voters legalized
cannabis in the State of California for recreational use. The City was one of the first municipalities in Kern County to
permit cannabis cultivation, and land designation for agricultural land uses is underway. A municipal ordinance in 2017
increased the maximum number of each type of marijuana business that may operate at the same time within the City.
The City expects a land use designation increase for indoor cultivation facilities, hemp outdoor cultivation facilities,
processing and packaging facilities, distribution and transport facilities, and retail cannabis stores (City of California
City N.D.b).
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3.4 Water Resources

The Fremont Valley Basin SNMP area utilizes a combination of water sources to meet water demand, including
groundwater, imported water, and some recycled water. Supplies are used to meet urban, agricultural, and domestic
water demands and are delivered by water agencies as well as private wells. The following sections provide an
overview of each supply source used within the Plan area. A more detailed discussion of the current and future
projected water demand and supply conditions in the Plan area is presented in Section 5.

3.41 Groundwater

The FVGB has been historically used as the primary water supply source in the Plan area. There are five water
agencies that supply residential water from the FVGB in the Plan area: the City, MPUD, California Water Service
Company (Cal Water), Rand Communities Water District (RCWD), and Rancho Seco Inc. The City supplies water to
the southeastern portion of Kern County within the Plan area. MPUD serves unincorporated residential, commercial,
industrial, and undeveloped land overlaying the southern part of the FVGB. Cal Water has a small district north of the
City. RCWD covers the north east portion of the Plan area. Rancho Seco Inc. serves a small portion of the Plan area
in the Cantil area. Users not served by these water purveyors rely on private wells to meet domestic water demands.

Historically, the City and MPUD depended entirely on groundwater until AVEK started delivering surface water in 1980.
Based on available pumping data provided by the City for the years 2010 through 2016, the City’s annual average
pumping was approximately 3,000 acre-feet per year (AFY). Based on available data provided by MPUD for the years
2012 through 2016, MPUD’s pumping ranged from 980 acre-feet (AF) in 2016 to 1,340 AF in 2013. Combined pumping
by small water suppliers (Cal Water, RCWD, and Rancho Seco, Inc.) is estimated to be approximately 75 AFY, based
on limited pumping data provided by the water suppliers. Pumping by private well owners is difficult to estimate as it is
unmetered and unreported.

The FVGB also supports the production of irrigated crops, including alfalfa and pistachio production, in unincorporated
areas of the Plan area. Historically, agricultural activities have occurred in the northern portion of the FVGB and peaked
in the 1970s with estimated groundwater extractions reaching up to approximately 60,000 AFY in 1976 (Stetson 2009).
Agricultural activities significantly decreased thereafter; and as of 2010, only 1 percent of lands cultivated in 1976 were
still in production according to aerial imagery (USGS 1977; USDA 2017). In 2015, approximately 207 acres of land in
the Plan area were cultivated for pistachios (approximately 50 percent of the total cultivated lands) and alfalfa
(approximately 50 percent of the total cultivated lands) with an estimated demand of approximately 650 AF. In 2017,
approximately 159 acres of alfalfa (approximately 40 percent of the total cultivated lands) and pistachios (approximately
60 percent of the total cultivated lands) were grown with estimated demand of approximately 410 AF. Groundwater is
anticipated to be a significant supply for future agriculture demand.

3.4.2 Imported Water Supplies

AVEK, the State Water Project (SWP) contractor in the Plan area, delivers imported SWP water to both the City and
MPUD. According to AVEK’s imported water record, historical imported water deliveries to the City averaged 669 AFY
since 1980 and to MPUD averaged 208 AFY since 1979. Based on the 2015 Urban Water Management Plan (UWMP)
for AVEK, approximately 653 AF was delivered to the Plan area in 2015, including 651 AF to the City and 2 AF to
MPUD.

3.4.3 Surface Water

Imported water purchased from the SWP is the only surface water used to meet regional demands. Local surface
waters are not reliable sources because most are ephemeral streams that are extremely limited by drought conditions.
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Much of the surface water in the Plan area percolates into the FVGB. Additionally, high desert conditions cause water
that does not percolate into the groundwater basin to evaporate (AVEK 2015; California City Water Department 2017).

3.44 Recycled Water

There are two WWTPs in the Plan area, owned and operated by MPUD and California City. MPUD provides wastewater
services to communities west of California City. Between 2012 and 2016, the average annual wastewater inflow to the
plant was 435 AF (121.9 million gallons (MG)) and average annual effluent discharge to the percolation ponds was
approximately 121 AF (33.8 MG). Most of the treated effluent remains on-site to evaporate from several evaporation
ponds. Any solids remaining is sent to a specialized treatment facility off-site.

The WWTP owned and operated by the City is the only source of recycled water that is reused in the Plan area. The
collection system in these communities is gravity fed and only conveys domestic wastewater, not stormwater runoff.
California City's WWTP is capable of producing secondary and tertiary treated recycled water. Currently, the only
permitted sites for use of the secondary and tertiary treated effluent are the City's eight existing percolation ponds, the
Central Park Lake (used as recreational non-contact water) and the Tierra Del Sol Golf course (used for landscape
and course irrigation). The Central Park Lake is primarily a holding transfer point of tertiary treated effluent for the
irrigation systems at Tierra Del Sol Golf Course (California City Water Department 2017).

Recycled water use in the Plan area ranged from 405 AFY in 2010 to 518 AFY in 2015, based on the City's 2015
UWMP. Recycled water use is anticipated to increase in the future, as further described in Section 5.2.4.

In 2002, the capacity of the City's WWTP was expanded from 3 AF per day (1 million gallons per day (MGD)) to 4.6
AF per day (1.5 MGD) to accommodate population growth. When storage basins are full during the winter season,
approximately 1 percent of the recycled water produced, is diverted to percolation ponds to offset groundwater
extractions.

3.5 Water Demand

Water demand in the Plan area is comprised of urban and agricultural water demands. Urban demands can be further
classified into residential water uses and industrial activities, assuming residential demand includes water delivered by
water purveyor systems (including commercial and water losses for the purpose of this analysis) as well as private
pumping for residences. An estimated 19,300 people reside within the Plan area boundaries, and the population is
expected to grow more than 35 percent by 2040. The FVGB also supports an existing solar industry and emerging
cannabis industry, both of which are expected to grow significantly in the next two decades.

The total water demand in the Plan area is currently estimated at approximately 6,000 AFY. Historically, agriculture
has been a significant source of water demand in the Plan area. The FVGB experienced large groundwater extractions
for agricultural use in the 1960s, 1970s and 1980s, leading to severe drops in groundwater elevation in portions of the
basin. As of 2015, only 207 acres, less than one percent of all land cultivated in 1976, was still in production for alfalfa
and pistachio cultivation. A more detailed water demand analysis for the Plan area is included in Section 5.

3.6 Description of Other Plans

The SNMP was developed in coordination with two other key planning efforts within the FVGB, including the Fremont
Basin IRWM Plan and the Fremont Valley Basin GWMP. In addition, the City and AVEK prepared their 2015 UWMPs
as the major urban water suppliers serving over 3,000 AFY. These planning efforts inform and support each other to
ensure reliable water supplies are available to meet future regional demand, to promote the sustainable use of water
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supplies, and to facilitate groundwater resources management in the Plan area. This section provides an overview of
these planning efforts led by the City in close coordination with MPUD and AVEK in the Plan area.

3.6.1 Fremont Basin IRWM Plan

IRWM planning is a collaborative effort to manage all aspects of water resources in a region. IRWM crosses
jurisdictional, water, and political boundaries; involves multiple agencies, stakeholders, individuals, and groups; and it
attempts to address the issues and differing perspectives of all entities involved through mutually beneficial solutions.
The IRWM process involves identifying and implementing water management solutions on a regional scale to increase
regional self-reliance, reduce conflict, and manage water in a way that concurrently achieves social, environmental,
and economic objectives.

An integral part of the IRWM program is developing an IRWM Plan, which is a comprehensive document of the outcome
of IRWM planning efforts. The IRWM Plan reflects efforts and objectives of all stakeholders within a defined region and
documents the development and implementation of effective strategies that promote sustainable water use, guarantees
a reliable water supply, improves water quality, and endorses environmental stewardship within the Region. IRWM
Plans also describe the water supply portfolio and demands in the region, as well as describe the existing and projected
water management challenges with respect to climate change impacts and population changes.

The IRWM Region was approved by the DWR in September 2011 through the IRWM Region Acceptance Process.
The IRWM Region encompasses 992 square miles in eastern Kern County and in western San Bernardino County in
the western edge of the Mojave Desert (Figure 1). The only incorporated city in the IRWM Region is the City. The
primary defining feature of the Fremont Basin IRWM Region is its position overlying the entirety of the FVGB. The first
IRWM Plan for the Region was developed concurrently with this SNMP and is anticipated to be completed in 2018.

3.6.2 Fremont Valley Groundwater Management Plan (GWMP)

As previously noted, the FVGB is currently designated as a low priority groundwater basin under SGMA,; thus, the
agencies within the Plan area are not subject to SGMA requirements at this time. However, the City, AVEK, and MPUD
have initiated efforts to prepare the Plan area for development of a GSP through the development of the GWMP for
the FVGB. The Fremont Valley Basin GWMP was developed in coordination with the development of the SNMP and
is intended to act as a “pre-GSP” document. The City, AVEK, and MPUD, as well as other key stakeholders in the
Region, may form a GSA in the future and continue the GSP development process to help plan the sustainable use of
the FVGB. The City and Plan area stakeholders recognize that cooperation across agencies involved in the basin
management is essential to long-term groundwater basin sustainability, and to supporting the new GWMP goals and
objectives and streamlining data collection and reporting efforts from agencies involved. Therefore, the SNMP could
be potentially combined and managed with future efforts implemented under a larger GSP effort with a goal to develop
a consistent and cost-effective basin-wide monitoring program that is managed under the same governance structure.

3.6.3 Urban Water Management Plans (UWMPs)

UWMPs are prepared by urban water suppliers to support long-term resource planning and ensure adequate water
supplies are available to meet current and future water demands in their service areas. Preparation of an UNMP is a
requirement of the Urban Water Management Planning Act for urban water suppliers with more than 3,000 connections
or supplying more than 3,000 AF of water annually. These plans must be updated and submitted to DWR every five
years to comply with the Urban Water Management Planning Act and be eligible for State funding.

In the Plan area, the City submitted its 2015 UWMP to DWR in 2017 (California City Water Department 2017). AVEK
also published its 2015 UWMP in 2016 (AVEK 2016). The most recent UWMP prepared by MPUD was submitted to
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DWR in 2004 (MPUD 2004). Since that time, they have not been required to complete an UWMP because they have
less than 3,000 connections and supply less than 3,000 AF of water annually. The UWMPs for the urban water
suppliers in the Plan area were used to help describe and calculate the water supplies and demands in the Plan
area, as further described in Section 5.
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4. BASIN CHARACTERIZATION

The purpose of this section is to present a summary description of the hydrogeology of the FVGB, geologic setting and
groundwater conditions for levels, flow, storage, and water quality. This section relies on available data collected from
public sources, data provided by the stakeholders, and review of information from previous investigations.

41 Geologic Setting

The geologic setting in the FVGB is described below and is based principally from previous work (USGS 1977; Richard
C. Slade & Associates 1995; Layne Geosciences/Colog Group 2005; Stetson 2009). The geologic formations of the
FVGB are divided into two main units: consolidated rocks of Tertiary and pre-Tertiary age, and unconsolidated deposits
of Quaternary age. The consolidated rocks form the mountains and hills surrounding the valley area, and the basement
complex underlying the unconsolidated deposits make up the sides and bottom of the FVGB.

Unconsolidated deposits form the FVGB and consist primarily of Recent Quaternary alluvium in the valley floor and
Pleistocene Quaternary non-marine deposits in the alluvial fans along the low hills of the eastern boundary, FVGB
northern tip, and the alluvial fans between the Oak Creek and the Cache Creek along the western boundary.
Quaternary lake deposits are also present in low-lying areas (lower than the elevation of 2,000 feet msl). The thickness
of the unconsolidated deposits southwest of Koehn Lake varies from 400 feet to 900 feet (USGS, 1977). In the area
northwest of Koehn Lake, the thickness of the unconsolidated deposits is unknown, but wells drilled to depths of 800
feet below land surface did not encounter consolidated rocks.

Older alluvium of Pleistocene age underlies most of the valley floor. It consists of poorly to moderately consolidated
alluvial fan and stream channel deposits characterized by moderately to poorly sorted gravel, sand, and silt of
Pleistocene (Quaternary) geologic age. The older alluvium is oxidized and generally unconsolidated, but in some
places, it is slightly cemented. This formation is permeable, extends below the water table, yields water freely to wells,
and is the most important water-bearing unit in the area. According to available drillers' logs, these unconsolidated
materials are interbedded with layers of shale at various thickness in many places, especially in the central portion of
the FVGB. The older alluvium appears to have a maximum thickness of about 550 feet to 650 feet in the southern
portion of the FVGB, and does not appear to extend to a depth greater than about 800 feet. Water wells in this area
produce from older alluvium and Pliocene sediments (Richard C. Slade & Associates 1995).

The thickness of the unconsolidated deposits was estimated in several previous reports. DWR reports the alluvium is
about 1,190 feet thick (Bader 1969; DWR 1964) along the margin of the basin and thins toward the middle of the basin,
where it is interbedded with thick layers of lacustrine silt and clay near Koehn Lake. The most recent report, based on
well data from Koehler (1977), showed an alluvial thickness that ranges from 400 feet to 800 feet near Koehn Lake.
Information from completed water supply wells suggests that the thickness reported by Koehler (1977) of 800 feet may
be low, as the total depths of the wells on the site vary from about 800 feet to 1,700 feet below the ground surface
(bgs). If the wells were completed in alluvial materials, these depths suggest that unconsolidated materials may be
thicker than previously reported. MPUD wells, located in the southern portion of the FVGB, have depths ranging from
approximately 350 feet to 800 feet. The City’s wells, located further north, have depths ranging from approximately 550
feet to 810 feet.

4.2 Structural Features

Several named and unnamed faults in the FVGB are identified on California geologic maps, as shown on Figure 12.
Four major faults transverse the FVGB in a northeast-trending direction. The longest ones are the Garlock fault and El
Paso fault system that run along the north and west sides of the basin, along the foothills of the Sierra Nevada and El
Paso Mountains, and separates the consolidated rocks of the Tehachapi, Piute, and El Paso Mountains from the FVGB.
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The Garlock fault zone is traceable for some 150 miles and has a left-lateral displacement of unknown magnitude
However, earlier studies suggest a displacement of about 6 miles near Randsburg to a displacement of 40 miles based
on offset of a dike swarm west of Searles Lake north of the fault from a similar dike swarm south of the fault about 40
miles east (Dibble 1967). These faults from restrictive groundwater barriers on the west and northwest sides of the
FVGB (Layne Geosciences/Colog Group 2005, Stetson 2009). The Garlock fault appears to act as a barrier to
downslope movement of groundwater where groundwater on the upslope side apparently backs up against the fault,
which acts as an “underground dam” and the overflow reaches the surface to seep out as one of more springs, as
reported by Dibble (1977).

The Cantil Valley fault, which appears to be a branch of the Garlock fault, runs from the Garlock fault near the town of
Cantil, bisects the FVGB through Koehn Lake, and rejoins the Garlock fault approximately nine miles east of US 395.
According to the DWR, the effects of the Cantil Valley fault on groundwater flow are not known; but the USGS and
recent studies indicate that it is a partial barrier to groundwater flow (USGS 1977). The USGS 1977 study notes different
hydraulic characteristics on the two sides of the Cantil fault.

The Randsburg-Mojave fault runs along the northeastern side of the basin and separates the consolidated rocks of the
Rand Mountains from the FVGB. The southern FVGB is bounded on the south by the east-west trending Rosamond
fault. These faults form restrictive groundwater barriers on the west and northwest sides of the FVGB (Dibblee 1967).
The Randsburg-Mojave fault and the Muroc fault extension have been inferred by the USGS based on apparent barriers
to groundwater flow, as reported by Richard C. Slade & Associates 1995.

The Muroc fault traverses the southern portion of the FVGB and forms a partial barrier to groundwater flow (DWR
1964). Previous studies by Stetson (2009) considered the Muroc fault as an intrabasin boundary dividing the basin into
two subbasins: the California City subbasin on the north and the Mojave City subbasin on the south. The subsurface
flow across the Muroc fault is reported to occur only when groundwater levels south of the Muroc fault is high enough
to allow groundwater to overflow the groundwater barrier created by the fault. The subsurface flow appears to stop
when groundwater levels south of the Muroc fault is lower than the barrier crest, which is estimated at an elevation of
approximately 2,420 feet msl based on historical water levels near the Muroc fault. As further described in Section
4.8.2, review of historical and recent water levels at the wells within the FVGB do not appear to confirm the
hydrogeologic effects of the faults in the area, except for the Muroc fault. The significant difference in the water levels
in 1958 for two wells that are located approximately 1.3 miles across the Muroc fault confirm the hydrogeologic effects
of this fault, as also reported by Stetson 2009.

The unnamed faults include a fault running parallel to the Muroc fault across the narrows between the Castle Butte and
the Twin Buttes, and a southeast-northwest fault running from the Castle Butte to the vicinity of the Pine Tree Canyon
mouth. The effects of these unnamed faults on groundwater in the FVGB are not known.

Because the Muroc fault is the only fault that has been documented as creating a barrier to groundwater flow and that
has well data that support the fault as creating a partial barrier to flow, this fault was included in the groundwater
modeling analysis described in Section 4.3 and 4.6.4. Groundwater conditions within the FVGB and across the Muroc
fault are described using groundwater contour elevation maps generated based on the information available. See
Section 4.6.1 and 4.6.2 for additional details on groundwater flow and elevations in the FVGB as well as the estimated
groundwater contours.
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4.3 Groundwater Subbasins and Subunits

This SNMP uses the DWR Bulletin 118 groundwater basin boundary, as shown in Figure 13, for the basin
characterization and groundwater quality analyses for TDS and nitrate. Different nomenclature has been used to define
subdivisions of the FVGB by DWR, USGS, and previous investigators. DWR and USGS definitions differ substantially
on the division of the groundwater basin into subunits’. The subunit and subbasin boundaries and names identified by
the USGS and previous investigators are summarized here. The findings from previous studies conducted for the FVGB
were referenced for describing the basin geology and hydrogeology (Krieger and Stewart 1971; USGS 1977; Stetson
2009).

The USGS defined six subunits in the FVGB: Koehn, California City, Chafee, Oak Creek, Gloster, and Willow Springs
Subunits. Figure 13 shows the general areas of these subunits as defined by the USGS. The Koehn and Oak Creek
subunits are narrow elongated units bounded by the Garlock fault on the west and the Randsburg-Mojave fault on the
east. The boundary between the two subunits appears to be located just south of a surface water divide. East of the
Randsburg-Mojave inferred fault, the USGS defines the California City Subunit as north of the Muroc fault and the
inferred extension of the fault, and defines the Chaffee Subunit as south of the Muroc fault. The Gloster Subunit is
defined as south of the Chafee Subunit and the Willow Springs Subunit (not shown on Figure 13) south of the Gloster
Subunit. Previous investigation by Stetson (2009) also described the Muroc Fault acting as a groundwater barrier and
dividing the basin into two subbasins, defined as the “California City Subbasin” north of the Muroc fault and the “Mojave
City Subbasin” south of the Muroc fault. Figure 13 shows the boundaries used by Stetson; these boundaries do not
conform with the DWR Bulletin 118 boundary for the FVGB.

In contrast to the USGS, DWR Bulletin 118 does not define any subunits in the FVGB. While the SNMP uses the
Bulletin 118 boundary for the FVGB, the basin is represented as two subareas with the Muroc fault as a divider. In this
way, it is similar to the USGS and other previous studies. These subareas were defined for the purpose of the SNMP
and allow for the assessment of spatial variability and different trends that may potentially exist in groundwater
conditions. In this SNMP, the portion of the FVGB north of the Muroc fault is referred to as the “Northern FVGB” and
the portion south of the Muroc fault is referred to as the “Southern FVGB”. This terminology was introduced to
differentiate the two subareas defined in the FVGB boundaries for the SNMP from the areas and naming conventions
used by the USGS and previous Stetson study (2009). It is important to note that the geographic areas covered by
these SNMP terms are unique. The proposed approach for dividing the FVGB into two subareas across the Muroc fault
for the purpose of the SNMP was discussed with the LRWQCB in April 2018. Figure 13 shows the subdivisions used
in this SNMP, the Northern FVGB and Southern FVGB.

4.4 Aquifer Systems

Data and information on the characteristics of the FVGB aquifer system, such as conditions (confined or unconfined),
transmissivities, hydraulic conductivities, and coefficients of storage, are very limited. According to DWR, groundwater
in the alluvium is generally unconfined, although locally confined conditions occur near Koehn Lake (DWR 2004c). This
is consistent with interpretations in a previous investigation stating confined layers of sand and gravel, which thin or
lens out downslope to impervious clay near playas such as Koehn Lake, produce the largest yields. Historical water
level data also indicate a portion of the aquifer system in the FVGB, particularly in the vicinity of Koehn Lake, is under
confined conditions. Results of a pump test, which was conducted in the Cinco area, suggest that the aquifer in that
area is limited to semi-confined conditions.

1 Subdivisions of groundwater basins are generally referred to as “subbasins”; whereas in hydrologic studies, the term “subunits”
is typically used to define subdivisions.
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4.5 Water Bearing Formations

Water bearing formations in the Southern FVGB at the surface of the Chafee Subunit consist primarily of older and
younger alluvium (Richard C. Slade & Associates 1995). Most of the younger alluvium is above the water table and
has a reported maximum thickness of 150 feet to 200 feet. Younger alluvium consists of alluvium, playa clay, and
windblown sand of Holocene (Quaternary) geologic age. Itis commonly described as yellow to brown clay, sandy clay,
or silt with gravel lenses.

Older alluvium constitutes the principal aquifer and consists of poorly to moderately consolidated alluvial fan and stream
channel deposits characterized by moderately to poorly sorted gravel, sand, and silt of Pleistocene (Quaternary)
geologic age. The older alluvium appears to have a maximum thickness of about 550 feet - 650 feet in the Chaffee
subunit. Older alluvium does not appear to extend to a depth greater than about 800 feet in the Chafee Subunit. Water
wells in this area produce from the older alluvium and Pliocene sediments. North of the Muroc fault in the California
City Subunit, a tertiary geologic unit also appears to yield groundwater.

Previous investigations indicated the depth to water in the Southern FVGB varied from over 300 feet bgs in the alluvial
fan areas along the Tehachapi Mountains to less than 150 feet bgs along the low hills between the Soledad Mountains
and the Radio Tower Hills. The depth to water in the Northern FVGB varied more drastically from near or above the
ground surface in the vicinity of Koehn Lake to over 600 feet bgs near the Muroc fault (Stetson 2009).

4.6 Groundwater Conditions

Historical and current groundwater conditions for general groundwater flow directions, groundwater levels, and storage
are described in the following sections.

4.6.1 Groundwater Flow

There are two distinct directions of groundwater flow within the FVGB that have been reported by DWR Bulletin 118.
In the southwestern part of the basin, groundwater flows from near Oak Creek northward toward the town of Mojave
and continues under the surface drainage divide toward Koehn Lake (located in the northwestern part of the basin).
The FVGB internally drains to the area below Koehn Lake. The Muroc fault acts as a partial groundwater barrier, which
impedes but does not prevent the northerly movement of groundwater toward Koehn Lake. As mentioned above, the
subsurface flow across the Muroc fault is reported to occur only when groundwater levels in the south of Muroc fault is
higher than an elevation of approximately 2,420 ft msl, based on historical water levels near the Muroc fault, to allow
groundwater to overflow the groundwater barrier created by the fault. Figure 14 shows a groundwater elevation contour
map generated for Spring 2017, representing the current conditions. The general direction of groundwater flow is
consistent with the DWR description.

As reported in the 1977 USGS study on the Koehn Lake area, groundwater moved from all directions toward Koehn
Lake in 1958. A small pumping depression was reported five miles southeast of Koehn Lake because of increased
agricultural pumping. Near Koehn Lake, irrigated acres increased from 4,100 acres in 1965 to 9,900 acres in 1976 for
growing alfalfa. As pumping for irrigation increased in this area in 1976, the groundwater gradient from Koehn Lake
toward a pumping depression increased. This condition caused concern about the possibility of saline water from under
Koehn Lake migrating to the less saline areas. This condition has not occurred as there was a sharp decline in
groundwater pumping as a result of reduction in agriculture after 1976. The 2017 groundwater elevation contour map
in Figure 14 shows that the lowest groundwater levels are observed near Koehn Lake, topographically the lowest point
in the FVGB.
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4.6.2 Groundwater Levels

Long-term groundwater level data indicate that the groundwater levels in the FVGB have declined significantly since
1955, probably due to the prolonged drought period from 1945 to 1964 and increased groundwater extractions in the
late 1950s through the 1970s. Twelve groundwater hydrographs are presented in Figure 15 as representative examples
of trends seen in the basin based on available historical water level data. Data collection for groundwater elevation
analysis included the publicly-available CASGEM Program and USGS databases. Additional data were acquired from
MPUD and Kern County agencies and from a 2009 Evaluation of Groundwater Resources report conducted by Stetson
for the City.

In the Southern FVGB, hydrographs generally show the highest levels in the late 1950s, prior to the start of pumping
by MPUD in 1960. Representative groundwater hydrographs showing similar trends include wells 12N12W35R001S,
11N11WO09A001S, and 32S36E35D001M. Groundwater levels declined gradually until approximately 1968, when
water levels began to decline at a greater rate. This appears to coincide with MPUD production increasing from about
200 AFY - 300 AFY prior to 1968 to between 500 AFY and 900 AFY through 1980. Around 1980, water levels continued
to decline but at a much lower rate. This decrease in rate of decline appears to coincide with decreased pumping by
MPUD when AVEK imported water deliveries became available in 1980. Groundwater level increases in this area after
1974, possibly due to a reduction in irrigation pumping in the area (10N12W13H001S). Hydrographs for the wells in
the northemn portion of the Southern FVGB show no obvious responses to significant precipitation events, such as the
above-average rainfall from 1977 to 1984. Historical water level trends are quite different further south in the Southern
FVGB where water levels showed increasing trends after 1975, as shown in the hydrographs for wells
11N12W26J001S and 11N12W22F002S. Well 11NR12W26J001S is located on or adjacent to the former Jameson
Ranch and its hydrograph indicates sharp declines from 1960 through 1970. Following the apparent cessation of
Jameson Ranch pumping at the end of 1970, water levels rose sharply between 1971 and 1974 and then gradually
after 1974. While the USGS discontinued monitoring this well after 1987, hydrographs for 11N12W22F002S (near
unused MPUD well No. 31) shows that water levels are still rising slowly in the vicinity of the former ranch. This rising
trend is inconsistent with the declining trends in the majority of the Southern FVGB and could be due to a slow recovery
from the cessation of agricultural pumping and/or due to the local effects of recharging wastewater treatment plant
effluent.

Groundwater levels in the Northern FVGB have been declining since approximately 1965 or 1970, and trends have
varied more drastically compared to the Southern FVGB. Similar to the Southern FVGB, there is an apparent trend of
rising groundwater levels after AVEK deliveries began in 1980. Groundwater levels at the City's Well No.2
(32S37E22N001M, destroyed in 1994) declined over 100 feet by the mid-1950s, reportedly due to irrigation pumping
(Richard C. Slade & Associates, 1995). By the mid-1960s, water levels had risen over 100 feet to near their pre-
pumping levels. Water level increases observed from 1980 to1984 appear to correlate to AVEK deliveries beginning in
1980 and could be also attributed to the recharge effects of the 1977-1984 period of above-average precipitation. After
1984, water levels continued to decline, which was coincident with a reduction in AVEK deliveries (approximately 890
AFY - 1900 AFY for 1980-1984 reduced to approximately 50 AFY - 250 AFY for 1985-1990) and with a six-year period
of below average precipitation in Mojave between 1985 and 1991.
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The hydrograph for Well 29S39E33K001M, which is located north of Koehn Lake, indicates a decline in groundwater
levels of about 110 feet between 1976 and 1984. The water level in this well stabilized between 1985 and 1996 and
has recovered about 70 feet since 1996, as shown on Figure 15. The hydrograph for well 30S38E24F001M, located
near Koehn Lake, has been historically showing gradual decrease in groundwater levels but water levels appear to
stabilize since early 2000. The hydrograph for well 30S37E36G001M, which is located in the central portion of the
FVGB just south of the Koehn Lake, indicates a decline of approximately 105 feet between 1953 and 1985. The water
level in this well appeared to stabilize between 1985 and 1995 and recovered approximately 17 feet since 1996. The
hydrograph for well 31S37E35N001M, which is located in the south-central portion of the FVGB, just north of the
California City, indicates a decline of approximately 28 feet between 1953 and 1980. The water level in this well
appeared to stabilize between 1980 and 1991; then it recovered slightly and has been relatively stable in recent years.
The hydrograph for Well 32S37E26N001M (California City's Well No.1) indicates a decline of approximately 20 feet
between 1961 and 1978. The water level in this well recovered approximately 14 feet between 1978 and 1984 and
then declined approximately 35 feet after 1984.

Review of the historical water levels and the recent water levels at the wells within the FVGB do not appear to confirm
the hydrogeologic effects of the faults in the area, except for the Muroc fault. The significant difference in the water
levels in wells 32S36E22C001M (reported as 2,110 feet msl in January 1958) and 32S36E21Q001M (reported as
2,429 feet msl in January 1958), which are located approximately 1.3 miles across the Muroc Fault, confirm the
hydrogeologic effects of this fault.

4.6.3 Groundwater Storage

Different estimates of groundwater storage are reported for the FVGB or portions of the basin. DWR reports a storage
capacity of 4.8 million acre-feet (MAF), though the amount of groundwater in storage is currently unknown.
Groundwater storage was reported to be 4.1 MAF in 1976 based on a USGS study (USGS 1977). A recent investigation
by Stetson (2009) estimated the groundwater storage for the Mojave City and California City Subbasins at
approximately 5.66 MAF and 2.62 MAF, respectively. Groundwater storage under Koehn Lake, above the 500 feet
depth, was estimated to be approximately 2 MAF by USGS (1977). The Fremont Valley Basin GWMP conducted a
2018 analysis to estimate the change in groundwater storage for the FVGB as briefly described below.

4.6.3.1 Change in Groundwater Storage

As part of the Fremont Valley Basin GWMP, groundwater elevations were contoured for selected years between 1958
and 2017 and contour maps were compared to calculate the change in groundwater elevations and resulting change
in groundwater storage. Total storage change was estimated as -738,100 AF for the FVGB, including -608,300 AF for
the Northern FVGB and -129,800 AF for the Southern FVGB. The negative change indicates a decline in groundwater
storage, and this trend is consistent with the generally declining trends seen in groundwater levels as described above.

A network of wells was chosen north of the Muroc fault and south of the Muroc fault to calculate the change in storage
for the Northern FVGB and the Southern FVGB separately. Twenty representative years were selected based on the
availability of sufficient groundwater level data; the years were also selected such that both dry and wet hydrologic
periods were included. Table 6 presents the years selected for groundwater contouring and the storage analysis; it
identifies the hydrologic condition of each year with respect to the long-term average precipitation. Each year, an
average of January, February, March, and April groundwater elevation measurements were used to represent spring
groundwater elevations, when available (to capture conditions that occur, generally, after the rainy season).
Representative wells were also selected from the available data. For wells with missing data, groundwater elevation
values were interpolated based on adjacent years or nearby wells, as appropriate.
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Table 6: Years Selected for Groundwater Elevation Contours

Year Precipitation Above or Year Precipitation Above or
Below Average Below Average
1958 Above 1990 Below
1969 Above 1993 Above
1972 Below 1995 Above
1975 Below 1998 Above
1978 Above 2005 Above
1980 Below 2007 Below
1981 Below 2010 Below
1983 Above 2013 Below
1985 Below 2015 Below
1987 Below 2017 Below

The Natural Neighbors tool for raster! interpolation in Geographic Information System (GIS) software was used to
develop groundwater contours for the Northern and Southern FVGB separately. Appendix A presents the groundwater
contours generated for each of the selected years using the locations of the selected wells. The change in groundwater
elevation between each of the selected years was then calculated using raster math in GIS. This approach estimates
the volume of dewatered sediments and multiplies that by the specific yield of the sediments for each consecutive year
contoured. The change in storage was calculated by multiplying the change in groundwater elevation for each cell of a
raster by the area covered by the raster, using a specific yield value of 0.0982. The value assumed for the specific yield
was based on the previous investigation by Stetson (2009) for the unconsolidated deposits. The USGS study had an
average specific yield of 1.1 percent (0.011) for the Koehn Lake area. Since Stetson’s estimate covers much of the
FVGB, this value was considered appropriate and used for the estimate of groundwater storage changes.

Some portions of the basin were not contoured because data were sparse or lacking. To calculate the change in
storage outside of the raster areas for a given time period, the average change in groundwater elevation inside the
raster areas was used.

For the purposes of the SNMP loading analysis, the groundwater storage volume was established by using the DWR
estimate of 4.8 MAF of groundwater storage capacity as the initial condition. Then, declines in storage volume
estimated between 1958 and 2017 were deducted from this initial value. The storage capacities assumed for north and
south of the Muroc fault were set proportional to the overlying acreages south and north of the Muroc fault. This resulted
in approximately 2.84 MAF of groundwater storage for the Northern FVGB and 1.96 MAF for the Southern FVGB. The

" Araster is “a spatial data model that defines space as an array of equally sized cells arranged in rows and columns, and composed
of single or multiple bands. Each cell contains an attribute value and location coordinates. Unlike a vector structure, which stores
coordinates explicitly, raster coordinates are contained in the ordering of the matrix. Groups of cells that share the same value
represent the same type of geographic feature.”

2 Specific yield is defined as the percentage by volume of drainable pore spaces.
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calculated declines in storage volume were subtracted from these initial 1958 values, resulting in 2.24 MAF for the
Northern FVGB and 1.83 MAF for the Southern FVGB in 2017 (current groundwater storage volume).

4.6.4 Groundwater Recharge

Recharge to the FVGB has two sources: recharge from precipitation to the valley floor and percolation of runoff from
mountains and neighboring watersheds. As the runoff migrates over the valley floor, losses occur by evaporation and
transpiration. When runoff is intense, some of the water reaches Koehn Lake. Because the lake bed is nearly
impermeable, most of the water is ponded and lost to evaporation (USGS 1977). Recharge also occurs from underflow
in the creek channels that emanate from the mountains. The Fremont Valley Basin GWMP developed a simplified,
spreadsheet-based groundwater balance model and estimated an annual average recharge to the FVGB as
summarized below.

4.6.4.1 Groundwater Balance Model

As part of the Fremont Valley Basin GWMP, a spreadsheet-based groundwater balance model was developed to
estimate inflows, outflows, and resulting changes in groundwater storage in the FVGB. Due to distinct trends in
groundwater levels north and south of the Muroc Fault, a separate groundwater balance analysis was performed for
each of the two subareas. Overall, inflows include recharge to the valley floor and runoff recharge from the neighboring
watersheds. The Northern FVGB is also assumed to receive a small amount of underflow from the Antelope Valley
Groundwater Basin and from the Southern FVGB across the Muroc Fault (only occurred historically through 1958).
Recharge from WWTP effluent is not considered significant from a water balance perspective because evaporation at
the California City ponds significantly reduce percolation and the MPUD ponds are lined. Therefore, WWTP effluent is
not included in the water balance accounting, though all of the nitrate and TDS from the California City ponds is
assumed to be available for the groundwater basin. Outflows include pumping for urban and agricultural demands.

Change in storage estimated from the water balance was calibrated against the change in storage estimated from the
groundwater elevation contour maps, as discussed above. The calibration was performed to minimize the difference
between the change in storage from the water balance and the change in storage estimated from the groundwater
elevation contour maps. Precipitation coefficients! were used as calibration parameters to achieve a good match
between the two datasets. The root-mean-square-error (RMSE)? was used to evaluate the difference (or residuals)
between two datasets during calibration. The water balance analysis was conducted for the years 1945 to 2017, but
the groundwater contouring analysis begins in 1958 as groundwater elevation data prior to 1958 were sparse or lacking.
For the Southern FVGB, pumping in unincorporated areas is unknown and was estimated as part of the calibration
process to minimize the difference between the change in storage from the water balance and the change in storage
estimated from the groundwater elevation contour maps. Historical agricultural pumping in the Northern FVGB was
based on limited available historical data and a methodology for estimating demands was further described in Section 5.

Based on the calibrated groundwater balance analysis, the average groundwater recharge was estimated as 13,800
AFY: for the FVGB, with 11,300 AFY in the Northern FVGB (approximately 80 percent of total) and 2,500 AFY in the
Southern FVGB (approximately 20 percent of total). The last 20 years of data (1998-2017) were selected to calculate

' Precipitation coefficient is a dimensionless coefficient used to estimate the amount of runoff from the amount of precipitation,
i.e., the percentage of precipitation that is assumed to infiltrate into the basin.

2 RMSE is the square root of the average of squared residuals between two datasets.

3 This recharge estimate is higher than the 1977 USGS recharge estimate which noted a local groundwater recharge of 10,200
AFY. The difference in the recharge estimates is primarily due to the different basin footprint used in the USGS analysis.

City of California City 45 Woodard & Curran
Fremont Valley Basin Salt and Nutrient Management Plan December 2018

5-155



— \
a 9
WOODARD
&CURRAN

the average annual recharge as this period reflects a reduction in urban groundwater pumping. The reduction is
probably a reflection of AVEK deliveries starting in 1980 and the significant reduction in agricultural pumping after 1976.
This period also includes more complete groundwater elevation records and encompasses both hydrologically wet and
dry periods, including the most recent years with below average precipitation.

4.6.5 Groundwater Quality for Salt and Nutrients

Determining the groundwater quality conditions with respect to TDS and nitrate is a critical step in the SNMP analysis
and supports the loading analysis that is discussed in Section 7, as discussed below.

4.6.5.1 Indicators for Salts and Nutrients

TDS and nitrate (measured as nitrogen or N) are the salt and nutrient indicator constituents selected for this SNMP.
Other chemicals of concern are described within the Fremont Valley Basin GWMP. TDS is a measure of all dissolved
constituents in water, including organic and suspended solids smaller than 2 micrometers, primarily from rocks and
sediments with which the water comes in contact. While TDS can occur naturally in groundwater, high levels of TDS
can be a sign of anthropogenic impacts such as agriculture and waste disposal practices. Because of the wide variety
of activities that contribute TDS and could lead to water quality degradation, it is considered a good initial indicator of
overall water quality. In SNMP analyses, concentration trends are often used as a long-term indicator of basin health.

Nitrate is a widespread contaminant in California groundwater. Elevated concentrations of nitrate in groundwater are
often associated with human activities such as wastewater treatment discharges, fertilizer application and land
application of animal wastes.

4.6.5.2 Water Quality Objectives

Water quality objectives for TDS and nitrate provide references for assessing groundwater quality in the FVGB. While
no MCL exists for TDS, the recommended SMCL for TDS is 500 mg/L for taste and odor thresholds with upper limit
SMLC of 1,000 mg/L, and short-term limit SMCL of 1,500 mg/L. Although SMCLs address aesthetic issues rather than
health effects, elevated TDS concentrations in water can damage crops, affect plant growth, and damage municipal
and industrial equipment.

As a regulated drinking water contaminant, the Basin Plan has established a water quality objective of 10 mg/L MCL
for “nitrate as nitrogen” (as N) or 45 mg/L as “nitrate” (NOs) for groundwater designated as municipal and domestic
supply. Nitrate-N was selected for the assessment in this SNMP.

4.6.5.3 Data Sources

Available groundwater quality data for TDS and nitrate-N were collected from various sources, including the following
publicly-available databases: Geotracker Groundwater Ambient Monitoring and Assessment Program (Geotracker
GAMA), USGS, records collected by the City, Kern County Public Health Department (Kern County), MPUD, and
RCWD. TDS and nitrate-N were analyzed to develop a representative single estimate for the Northern FVGB and the
Southern FVGB. The resulting concentrations were used in the loading analysis described in Section 7.

A summary of the collected data for TDS and nitrate-N is presented in Table 7. Datasets from different sources were
compared and wells were matched by their USGS identification numbers; duplicate reports were identified and omitted
to the extent possible. The reported number of wells is greater than the unique number of wells because, in some
cases, duplicate information was reported from different agencies. The unique number of wells with data is estimated
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to be 166 for TDS and 236 for nitrate-N. Data collected for other chemicals of concern (chloride, boron, arsenic, and
hexavalent chromium (chromium-6)) were analyzed as part of the Fremont Valley Basin GWMP.

Table 7: Groundwater Quality Data Summary

Reporting Agency Number of Wells'
Total Dissolved Solids (TDS) Nitrate (as N)
California City 4 7
Geotracker GAMA 162 151
Kern County N/A 76
MPUD 6 6
RCWD 1 3
USGS 8 7

Note: (1) Reported number of wells is greater than unique number of wells because in some cases duplicate information was
reported from different agencies. The unique number of wells with data is estimated to be 166 for TDS and 236 for nitrate-N.

4.6.5.4 Total Dissolved Solids

Generally, relatively low TDS concentrations (less than 500 mg/L) are observed throughout most of the basin. Figure
16 presents average TDS concentrations of wells based on the historical data available. Of the 166 wells analyzed, 86
(52 percent) reported average TDS concentrations above the recommended SMCL of 500 mg/L and 24 wells (14
percent) above the upper limit SMCL of 1,000 mg/L. Elevated concentrations above 1,000 mg/L were generally
observed around and north of Koehn Lake. Elevated levels of TDS near Koehn Lake were also noted by DWR as an
impairment to groundwater quality. Overall, the percentage of wells exceeding the upper limit SMCL of 1,000 mg/L is
low (14 percent of total number of wells). High concentrations of TDS from the 1950s and 1960s were reported near
Koehn Lake, but there are no recent data available for the area.

Figure 17 shows time-concentration plots for TDS within the FVGB from selected wells. Eight wells with available data
were selected to represent trends across the basin. Two wells show concentrations that are stable and consistently
lower than the 500 mg/L SMCL. Two wells observed concentrations that are near or just below the 500 mg/L SMCL.
Four wells show concentrations that exceed the 500 mg/L but generally fall between 500 and 600 mg/L.

4.6.5.5 Nitrate

Nitrate-N concentrations are generally low across the basin with most of the wells at concentrations of nitrate-N below
the 10 mg/L MCL. Figure 18 shows average nitrate-N concentrations for wells with available historical data. Of the 236
wells analyzed, five wells (2 percent) reported average nitrate-N concentrations above the 10 mg/L MCL.

Figure 19 shows time-concentration plots for nitrate-N trends within the FVGB. Eight wells with the most consistent
data and spatial distribution were chosen to assess nitrate-N trends. One well shows fluctuations and concentrations
exceeding the 10 mg/L MCL. The rest of the wells appear to show concentrations that are generally stable and less
than 2 mg/L. Overall, the percentage of wells exceeding the water quality objective of 10 mg/L MCL is very low (2
percent). This small number of exceedances is likely reflective of localized conditions and not a regional, widespread
nitrate issue.
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4.6.5.6 Groundwater Quality Averaging

Data availability and trends were analyzed for both for TDS and nitrate to develop a dataset representative of the
groundwater quality conditions for the Northern and Southern FVGB. The approach used in this SNMP to analyze the
water quality for south and north of the Muroc fault was shared with the LRWQCB in April 2018.

Data available for the last 5, 10, 15, and 20 years were analyzed. Figure 20 shows the number of wells with data
available for TDS and nitrate for the time periods analyzed for the Northern and Southern FVGB. As shown in the
figure, the last 20 years have the highest number of wells with data available, including 28 wells in the Northern FVGB
and 20 wells in the Southern FVGB for TDS, and 32 wells in the Northern FVGB and 42 wells in the Southern FVGB
for nitrate. The last 20 years of data (1998-2017) were utilized for the SNMP analysis to best reflect the basin conditions
both spatially and temporally.

For the purposes of the SNMP, median groundwater concentrations for samples collected from wells were used for
TDS and nitrate-N to reflect variability observed in the datasets. For TDS, the median concentration over the 20-year
averaging period was approximately 484 mg/L for the Northern FVGB, which is below the recommended SMCL of 500
mg/L. The median concentration for the Southern FVGB was 503 mg/L, which was slightly above the SMCL of 500
mg/L and well below the upper limit SMCL of 1,000 mg/L for TDS. Based on the data utilized for this analysis, the vast
majority of the wells exhibited low TDS concentrations. Basin-wide, 19 wells (40 percent) utilized for the TDS analysis
exceeded the recommended SMCL of 500 mg/L and only three wells (6 percent) exceeded the upper limit SMCL of
1,000 mg/L.

Similar to the approach used for TDS, median concentrations were calculated for nitrate-N for the last 20 years. Nitrate
datasets included four records reported as non-detects that were replaced with half of the reporting limit of 0.4 mg/L
for nitrate-N. The median concentration for the last 20 years was calculated to be 0.68 mg/L for the Northern FVGB
and 2 mg/L for the Southern FVGB. Overall, the vast majority of the wells exhibited low nitrate concentrations. Basin
wide, only one well (1 percent) utilized for nitrate-N exceeded the 10 mg/L MCL.

In Section 7, the average TDS and nitrate-N concentrations are compared to the Basin Plan water quality objectives to
determine the currently-available assimilative capacity in the FVGB.
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Figure 20: Summary of Available TDS and Nitrate-N Data
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5.  WATER DEMAND AND SUPPLIES

This section describes the historical, current and future projected water demand and supply conditions in the Plan area.
51 Water Demand

The basin-wide water demand described in the following sections is based on demands from individual sectors,
including residential, agricultural, and industrial.

5.1.1 Historical Water Demands

In the Plan area, water demands have historically been for urban and agricultural uses. Urban demand, comprised of
residential users served by the City, MPUD, Cal Water, Rancho Seco Inc., RCWD, and private pumping, has increased
over time as presented in Table 8. For the purpose of this plan, these demands include any commercial users served
by the water purveyors and any associated distribution system water losses. Agricultural activities increased through
the 1960s and 1970s and peaked in 1976, with groundwater extractions reaching a maximum of approximately 60,000
AFY according to previous USGS investigations (USGS 1977). Increased groundwater production led to significant
groundwater declines in the FVGB that persisted through the mid-1980’s. Agricultural activities significantly decreased
thereafter; when comparing cultivated acreage from USGS 1977 to 2010 aerial imagery, as of 2010, only one percent
of lands cultivated in 1976 were still in production. Aerial maps were used to estimate the areas cultivated historically
and were used to verify that most agricultural activities were performed in the northern FVGB. It was not possible to
confirm the types of crops produced in the Plan area based on visual inspections of aerial maps. Since alfalfa has been
historically grown throughout the Plan area, agricultural demand estimates assume that alfalfa is the only crop
cultivated in the Plan area. Historical agricultural demands were estimated by applying a specific crop coefficient to the
acres of land cultivated.

Historical urban water demands in the Plan area are based on estimated groundwater pumping data and imported
water data provided by the City, MPUD, and AVEK. For years with missing water records, demands were extrapolated
using:

e The population overlaying the FVGB (provided by U.S. Census data)
o Historical growth rates in Kern County (provided by the Department of Finance (DOF))
o Average assumed gallons per capita per day (GPCD) for the City and MPUD (obtained from UWMPs).

For urban demand estimates in the Southern FVGB (south of Muroc fault), it was assumed that the population consists
of the MPUD service area and approximately 30 percent of the population in unincorporated Kern County that overlies
the basin. The 30 percent value is assumed because 30 percent of the current unincorporated Kern County population
overlaying the basin resides south of the Muroc fault. All remaining population overlying the basin was assumed to be
located in the Northern FVGB (north of Muroc fault).
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Table 8: Estimated Historical Urban Demand in the Plan Area (AFY)
1960 1970 1976' 1980 1990 2000 2010
Agricultural Demand? 17,500 34,000 60,000 39,600 10,200 2,700 700
Urban Demand? 2,800 3,200 3,620 3,900 5,100 5,100 5,700
Total Demand 20,300 37,200 63,620 43,500 15,300 7,800 6,400

Note: Data rounded to nearest hundred.

Source: (1) Values for 1976 are included because it was the peak year for agricultural demands; urban demands for 1976 were
interpolated from 1970 and 1980 values; (2) Estimated from Cooperative Extension University of California Division of Agriculture
and Natural Resources N.D.a. and N.D.b. and aerial maps; (3) Estimated from Department of Finance growth rates for Kern County
for the years 1960 through 2010 and U.S. Census data for 1990, 2000, and 2010.

5.1.2 Current and Projected Water Demand

Total water demand in the Plan area is projected to increase more than 60 percent by 2040. Residential water use
accounts for the biggest portion of current demand, making up approximately 70 percent. Residential demand will
continue to be the largest component of total water demand through 2040. Industrial activities account for the second
largest component of current water demand, making up approximately 20 percent. In comparison, agricultural
activities account for less than 10 percent of all demand. Water loss associated with water purveyor distribution
systems are not separated from the residential category for the purpose of this analysis but, it is important to note,
are significant issues for many distribution systems in the Plan area. Water demand projections in this section do not
consider climate change, natural disasters, or other events that may affect water demand. Potential future scenarios
for demands in the FVGB are discussed in Section 8. Potential impacts of climate change on demands are discussed
qualitatively in Sections 5.3 and 8.4.

A summary of water demand by land use is provided in Table 9 and described in detail in Sections 5.1.2.1 through
5.1.2.3. Residential demands include water purveyor potable system demands (including commercial and water loss),
recycled water demands, and the estimated unincorporated Kern County private pumping demands. For the purpose
of the demand analysis, 2015 was assumed to represent current conditions. Table 9 reflects a “Baseline Condition”
that assumes residential and industrial demands steadily increase according to planned development documented in
UWMPs or cited by City planning officials, whereas agricultural demands remain static at 2015 levels. The Baseline
Condition does not reflect an increase in agricultural demands as there are currently no specific plans to increase or
decrease agriculture in the planning area. Because an increase in agriculture is possible in the planning area, three
future agricultural growth scenarios (“light”, “medium”, and “heavy”) were developed and compared to the Baseline
Condition, as described in Section 5.1.2.2. Other future scenarios involving increased stormwater capture and septic
to sewer conversions are discussed in Section 8.

Table 9: Current and Projected Water Demand in the Plan Area (AF) — Baseline Condition

2015 2020 2025 2030 2035 2040
Residential’ 5,278 7,340 7,687 8,045 8,408 9,328
Agricultural 647 647 647 647 647 647
Industrial 1,442 1,501 1,707 1,914 2,120 2,326
Plan Area Total 7,367 9,488 10,041 10,606 11,175 12,301

Note: 1) Residential water demands include recycled water and unincorporated Kern County private pumping
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5.1.2.1 Current and Projected Residential Water Demand

The total current residential demand for 2015 in the Plan area is estimated to be 5,278 AFY for a total population of
approximately 19,000. The water demand projections for the City are based on the 2015 UWMP (California City Water
Department 2017) and include demands for recycled water. Demands in the City service area are projected to increase
by approximately 90 percent by 2040, primarily due to the planned expansion of a correctional center (California City
Water Department 2017).

Current and future demands for MPUD, Cal Water, RCWD, and private pumping in unincorporated Kern County were
calculated by applying estimated DOF Kern County population growth rates to each agency’s 2015 water deliveries in
the Plan area (DOF 2017; California Water Service 2016). Private pumping demand in unincorporated Kern County
was estimated to be 98 AF', based on population in the areas outside of established service areas (U.S. Census 2010)
and an average per capita water use value for the Plan area. Approximately 70 percent of these residential water
demands are expected to occur in the Northern FVGB based on the current population distribution estimated relative
to the Muroc fault. A summary of the projected residential water demands is shown in Table 10.

Table 10: Current and Projected Residential Water Demand (AF)

2015 2020 2025 2030 2035 2040
California City' 4,124 6,125 6,386 6,650 6,917 7,743
Cal Water? 14 15 16 17 18 19
MPUD? 986 1,038 1,111 1,192 1,274 1,355
Rancho Seco? 9 9 10 1 12 12
RCWD? 47 49 53 57 61 65
gg'{?:t?/rg‘r’&aatfed F‘,ienrq';mgz 98 103 110 118 126 134
Plan Area Total 5,278 7,339 7,686 8,045 8,408 9,328

Note: Water demands shown in the table above include current and projected recycled water demands.
Sources: (1) Projections based on DOF growth rates for the City; (2) Projections based on DOF growth rates for the unincorporated
Kern County.

5.1.2.2 Current and Projected Agricultural Water Demand

Agriculture is an important component of the water demand for the Plan area and it is anticipated to be a source of
significant demand in the Northern FVGB in the future. Though it is assumed that only alfalfa has been historically
cultivated in the Plan area, both the Sustainable Groundwater Management tool provided by DWR and aerial maps
confirmed that pistachios are currently cultivated in the Plan area in addition to alfalfa. To estimate current agriculture
demands, approximately 207 acres of land in the Plan area were assumed to be cultivated, and for the purposes of
estimating current and projected future agricultural water use, it is assumed that approximately half of the area was
cultivated with alfalfa and the other half of the area was cultivated with pistachios in 2015. Agricultural water demand
for these two crops was estimated based on the calculated monthly gross water requirements (ETc) as the product of

' The population estimate in unincorporated Kern County is based on discussions with the Fremont Basin RWMG and their
knowledge of communities outside of existing service areas.
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the reference evapotranspiration (ETo) from the Palmdale CIMIS Station and a unique crop factor (Kc). Kc values
account for specific daily evapotranspiration variations due to growth and development in different crops. Alfalfa has
an annual gross water requirement more than eight times greater than that of pistachios, which results in a significant
difference in agricultural water demand for a given acreage (Cooperative Extension University of California Division of
Agriculture and Natural Resources N.D.a. and ND.b.). Assuming an irrigation system efficiency of 75 percent under
normal conditions (USDA 2013), crop ETc is estimated at approximately 60.1 inches for alfalfa and 7.3 inches for
pistachios, resulting in water demand estimates of 630 AF for alfalfa and 17 AF for pistachios in 2015. Alfalfa is a very
water-intensive crop, and though it was assumed to be cultivated only on an estimated 50 percent of all farm lands in
the Northern FVGB in 2015, it accounts for more than 97 percent of the total agricultural water demand.

To estimate future agricultural demands, a different approach was used. The viability of agricultural operations would
depend on several factors, including but not limited to available zoned land, the price of water, market prices for various
crop types, and local community support. The Kern County General Plan zoning and descriptions were reviewed for
land use designations noted as a potential use of irrigated cropland. Though there are no formal plans to increase
agriculture beyond 2015 levels, available documents indicate that agricultural demands in the FVGB have been as
high as 60,000 AFY in the 1970s, with cultivated acreage covering a much larger area than today. To plan for potential
future agricultural activity and estimate the water demands, the Baseline Condition plus three agricultural “growth
scenarios” were developed and analyzed using the historical maximum of 60,000 AFY water demand as a basis.

The Baseline Condition assumes that 2015 demands for agriculture remain unchanged at 647 AFY in future years
(about one percent of the historical maximum of 60,000 AFY). Building on the Baseline Condition, each of the three
growth scenarios assumes agricultural demand in the Plan area would increase to approximately 5, 10, and 15 percent
of the historical maximum by 2040. These are referenced as the “light growth”, “medium growth”, and “heavy growth”
agricultural scenarios, respectively. While pistachio farming may increase in the Plan area due to their low water use
requirements, the FVGB demand analysis was designed to assess potential future demand scenarios and is not
intended to represent precise future crop profiles. Because alfalfa requires significantly more water than pistachios, the
projections assume that pistachio cultivation will remain constant through 2040 and all future agricultural demand
growth would be from increased alfalfa cultivation. Alfalfa cultivation is also assumed to increase linearly from 2015 to
2040. The total acres cultivated in the Plan area under the Baseline Condition and each of the three growth scenarios
are shown in Table 11. It should be noted that other crop combinations could be cultivated and that actual agricultural
demands could remain constant or decrease. It is also possible that agricultural expansion could occur more rapidly,
given historical cultivation levels; but the following future scenarios are considered to be reasonable projections for the
purposes of this SNMP by the RWMG and IRWM stakeholders.

Given these parameters and assumptions, alfalfa production in the FVGB has the potential to increase by
approximately five times by 2040 in Scenario 1 (light growth), approximately 10 times by 2040 in Scenario 2 (medium
growth), and approximately 14 times by 2040 in Scenario 3 (heavy growth) (Table 12).

To estimate the breakdown of agricultural demand projections between the Northern the Southern FVGB, findings from
a groundwater balance analysis conducted as part of the Fremont Valley Basin GWMP were used. The groundwater
balance analysis described in Section 4.6.4.1 estimated an average annual recharge rate of approximately 13,800
AFY, with about 80 percent of the recharge assumed to occur in the Northern FVGB and approximately 20 percent
assumed to occur in the Southern FVGB. The breakdown of 80 and 20 percent for the Northern and Southern FVGB,
respectively, was used for estimating agricultural demand based on the proportion of estimated annual natural recharge
for the Northern and Southern FVGB in the Fremont Valley Basin GWMP.

Table 13 summarizes the current and projected agricultural water demands, separated into values for the Northern and
Southern FVGB. Agricultural demand by 2040 is projected to be 3,000 AF for Scenario 1 (light growth), 6,000 AF for
Scenario 2 (medium growth), and 9,000 AF for Scenario 3 (heavy growth). These projections are incorporated into the
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salt and nutrient loading and anti-degradation analysis in Sections 7 and 8 of this Plan to quantify potential impacts to

groundwater quality from the future agricultural growth scenarios.

Table 11: Total Acres Cultivated in the Plan Area (acres

Scenario 2015 2020 2025 2030 2035 2040
Baseline Condition 207 207 207 207 207 207
Scenario 1: Light
Northern Growth 207 265 322 380 437 495
FVGB Scenario 2: Medium 207 43 480 616 753 889
Growth
Scenario 3: Heavy | o7 422 638 853 1068 | 1283
Growth
Baseline Condition 0 0 0 0 0 0
Scenario 1: Light
Southern Growth 0 20 39 59 7 9
FVGB Scenario 2: Medium 0 39 79 118 158 197
Growth
Scenario 3. Heavy 0 59 118 177 237 296
Growth

Assumptions: 80 percent of agricultural activities will occur in the Northern FVGB and 20 percent in the Southern FVGB to reflect
proportion of the total recharge assumed to occur in the Northern and Southern FVGB. Each of the three growth scenarios assumes
linear agricultural demand increase to approximately 5, 10, and 15 percent of the historical maximum by 2040. Pistachio cultivation
is assumed to remain constant through 2040, and all future agricultural demand growth is assumed to be from increased alfalfa

cultivation. Projections assume an irrigation system efficiency of 75 percent under normal conditions.
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Table 12: Current and Projected Agricultural Water Demand (AF)

2015 2020 2025 2030 2035 2040
Baseline
Alfalfa 630 630 630 630 630 630
Pistachios 17 17 17 17 17 17
Total 647 647 647 647 647 647
Scenario 1 (Light Growth): 5% of Historical Agricultural Maximum
Alfalfa 630 1,101 1,571 2,042 2,512 2,983
Pistachios 17 17 17 17 17 17
Total 647 1,118 1,588 2,059 2,529 3,000
Scenario 2 (Medium Growth): 10% of Historical Agricultural Maximum
Alfalfa 630 1,701 2,771 3,842 4,912 5,983
Pistachios 17 17 17 17 17 17
Total 647 1,718 2,788 3,859 4,929 6,000
Scenario 3 (Heavy Growth): 15% of Historical Agricultural Maximum
Alfalfa 630 2,301 3,971 5,642 7,312 8,983
Pistachios 17 17 17 17 17 17
Total 647 2,318 3,988 5,659 7,329 9,000

Assumptions: Each of the three growth scenarios assumes linear agricultural demand increase to approximately 5, 10, and 15
percent of the historical maximum by 2040. Pistachio cultivation is assumed to remain constant through 2040, and all future
agricultural demand growth is assumed to be from increased alfalfa cultivation. Projections assume an irrigation system efficiency

of 75 percent under normal conditions.
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Table 13: Current and Projected Agricultural Water Demand for Northern and Southern FVGB (AF)

Scenario 2015 2020 2025 | 2030 | 2035 | 2040
Baseline Condition 647 647 647 647 647 647
(S;e”?r:'o 1: Light 647 998 1348 | 1699 | 2049 | 2400
Northern rown____
FveB | Scenario2:Medium | g7 1478 2308 | 3139 | 3969 | 4800
Growth
Scenario 3: Heavy 647 1,958 3,268 4,579 5,889 7,200
Growth
Baseline Condition 0 0 0 0 0 0
gce”?r:'o 1: Light 0 120 240 360 | 480 600
Southern rown_____
FVGB Scenario 2: Medium 0 240 480 720 960 1,200
Growth
Scenario 3: Heavy 0 360 720 | 1080 | 1440 | 1800
Growth

Assumptions: 80 percent of agricultural activities will occur in the Northern FVGB and 20 percent in the Southern FVGB to reflect
proportion of the total recharge assumed to occur in the Northern and Southern FVGB. Each of the three growth scenarios assumes
linear agricultural demand increase to approximately 5, 10, and 15% of the historical maximum by 2040. Pistachio cultivation is
assumed to remain constant through 2040, and all future agricultural demand growth is assumed to be from increased alfalfa

cultivation. Projections assume an irrigation system efficiency of 75 percent under normal conditions.
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5.1.2.3 Current and Projected Industrial Water Demand

In addition to agriculture, industrial processes are also an important component of the water demand in the Region.
The four largest industrial water user categories are the solar, cannabis, mining and manufacturing industries. The
cannabis industry, while traditionally thought of as an agricultural water use, is currently being regulated under the
LRWQCB as an industrial water use for waste discharge requirements. Because of this, cannabis cultivation,
specifically indoor cannabis cultivation, is being described in this Plan under the industrial water uses. Other types of
industrial demands in the Region are assumed to be negligible, though small manufacturers maybe be included in
future updates to the SNMP.

5.1.2.3.1 Solar Energy Production

The Beacon Photovoltaic solar plant is the largest solar facility in the Plan area. Water use by all other solar power
plants is assumed to be negligible due to their relative sizes. Previous studies have estimated the Beacon Photovoltaic
solar plant uses an average of 6 AFY for panel cleaning (Frisvold & Marquez 2013). Demand projections assume that
solar demand will remain relatively constant through 2040, as shown in Table 14.

5.1.2.3.2 Cannabis Cultivation

Cannabis is a new industry being developed in the Plan area. The City expects continued development of this industry
over the next few years. The City expects to approve roughly 20 permits for 20,000 square-foot indoor cannabis grow
houses by 2020 and as many as approximately 300 permits by 2040. According to the California City Public Works
Director, the facilities are anticipated to operate within municipal boundaries using approximately 2.2 AFY to 2.9 AFY
of potable water per facility. This water use assumes that each facility will also reuse 70 to 80 percent of its irrigation
wastewater internally. Demand projections for cannabis cultivation through 2040 conservatively assume a demand of
2.9 AFY per facility (Table 14).

5.1.2.3.3  Mining and Manufacturing

Golden Queen Mining Company uses open pit mining methods to extract gold and silver at the Soledad Mountain Mine
near Mojave. The mining operations utilize water pumped from 5 production wells and 9 domestic wells to support
operations. CalPortland operates a plant in Mojave for cement production. The plant uses water pumped from a private
well. Like the solar industry, water demands for mining and manufacturing are assumed to remain constant through
2040, and water use by all other manufacturing operations are assumed to be negligible. Future updates to the GWMP
may include additional demand estimates for small manufacturers pumping from the FVGB. General water demand
estimates determined from conversation with CalPortland Company management and Golden Queen Mining Company
management are shown in Table 14.
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Table 14: Total Current and Projected Industrial Water Demand (AF)
2015 2020 2025 2030 2035 2040
Solar’ 6 6 6 6 6 6
Cannabis? 0 59 265 471 678 884
Mining? 1,105 1,105 1,105 1,105 1,105 1,105
Manufacturing* 331 331 331 331 331 331
Total 1,442 1,501 1,707 1,913 2,120 2,326

Sources: (1) Frisvold, G., & Marquez, T. 2013; (2) Communication with California City Staff 2018; (3) Communication with Golden
Queen Mining Company Management 2018; (4) Communication with CalPortland Company management 2018.

Assumptions: Energy production will remain constant through 2040. Cannabis cultivation will grow to 20 facilities by 2020 and
approximately 300 facilities by 2040; each facility is projected to use approximately 2.9 AFY of potable water with 70 to 80 percent
wastewater reuse.

5.2 Water Supplies

Water demand in the Plan area is met with local groundwater supplies, imported water from the SWP, and recycled
water generated by the City's WWTP. Stormwater is not currently being captured for beneficial use in the Plan area.
There are no planned stormwater capture projects at this time; therefore, stormwater was not included in the supply
analysis. The following is an analysis of the projected groundwater, imported water, and recycled water supplies in the
Plan area through 2040 under normal conditions. The projected supplies are for an average year and do not account
for climate change impacts, catastrophes, changes in legislation, and other events that can disrupt supply deliveries.
Potential future scenarios for supplies in the FVGB area are discussed in Section 8. Potential impacts of climate change
on supplies are discussed qualitatively in Sections 5.3 and 8.4.

5.21 Total Current and Projected Water Supplies

Total water supplied within the Plan area is expected to increase by more than 60 percent by 2040 to match demand
under the heavy agricultural growth scenario, as shown in Table 15. These projections assume agricultural demands
will increase to 9,000 AFY by 2040 which represents 15 percent of the historical maximum of 60,000 AFY based on
the heavy agricultural growth projection.
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Table 15: Total Current and Projected Water Supplies (AF)

2015 2020 2025 2030 2035 2040
Baseline
Groundwater 6,197 7,516 7,985 8,456 8,931 9,893
Imported Water 653 1,190 1,240 1,300 1,360 1,420
Recycled Water 518 783 816 850 884 988
Total 7,368 9,489 10,041 10,606 11,175 12,301
Scenario 1 (Light Growth): 5% of Historical Agricultural Maximum
Groundwater 6,197 7,986 8,926 9,867 10,813 12,246
Imported Water 653 1,190 1,240 1,300 1,360 1,420
Recycled Water 518 783 816 850 884 988
Total 7,368 9,959 10,982 12,017 13,057 14,654
Scenario 2 (Medium Growth): 10% of Historical Agricultural Maximum
Groundwater 6,197 8,586 10,126 11,667 13,213 15,246
Imported Water 653 1,190 1,240 1,300 1,360 1,420
Recycled Water 518 783 816 850 884 988
Total 7,368 10,559 12,182 13,817 15,457 17,654
Scenario 3 (Heavy Growth): 15% of Historical Agricultural Maximum
Groundwater 6,197 9,186 11,326 13,467 15,613 18,246
Imported Water 653 1,190 1,240 1,300 1,360 1,420
Recycled Water 518 783 816 850 884 988
Total 7,368 11,159 13,382 15,617 17,857 20,654

Assumptions: For these supply/demand calculations, it is assumed that future stormwater is negligible. The projected supplies are
for an average year and do not account for climate change impacts, catastrophes, changes in legislation, and other events that
can disrupt local and imported supply deliveries. Future stormwater capture scenarios are discussed separately from this
supply/demand analysis in Section 8.
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5.2.2 Groundwater

Groundwater volumes pumped and distributed within the City for the year 2015 were documented in the City’s 2015
UWMP. Because almost the entire population of the City is within the Plan area, all groundwater extractions occur from
the FVGB and almost all are consumed within the FVGB boundary. Cal Water pumping data for the year 2015 reflects
the groundwater supplies that were distributed solely to the Fremont Valley System. MPUD and RCWD provided
groundwater pumping data for 2015. Demand estimated for the portions of unincorporated Kern County not served by
the City, MPUD, Cal Water, Rancho Seco Inc., or RCWD is assumed to be met by groundwater pumping.

Groundwater pumping is projected to increase over the next two decades due to population growth, cannabis
cultivation, and agricultural activities, as shown in Table 16 through Table 19. The projected groundwater pumping is
assumed to be the variable for supplies and is set to be equal to the total projected demand minus projected recycled
and imported water supplies. Projected imported water supply deliveries were calculated based on historic delivery
records. The calculations are based on the following key assumptions:

e Agricultural demands assume the Baseline Condition (Table 16); light agricultural growth (Table 17); medium
agricultural growth (Table 18), and heavy agricultural growth (Table 19) by 2040.

o  Groundwater is the only available water supply outside of the City and MPUD service areas.

e  Groundwater pumping is used to make up supply shortfalls.

Table 16: Current and Projected Groundwater Extractions in the Plan Area (AF) — Baseline

Condition

Source 2015 2020 2025 2030 2035 2040
California City’ 2955 | 4273 4450 | 4620 | 4793 5,455
Cal Water? 14 15 16 17 18 19
MPUD? 985 918 991 1,072 1,154 1,235
Rancho Seco* 9 9 10 " 12 12
RCWDS 47 49 53 57 61 65
gzﬁzrg‘r’i:laatf;;fn:';mga 2,187 2,251 2,465 2,679 2,893 3,108
Total 6197 | 7515 7985 | 8456 8,931 9,894

Note: Unincorporated Kern County Private Pumping captures private groundwater pumping for agricultural, industrial, and
residential demands outside any given service area within the FVGB.

Sources: (1) California City Water Department 2017; (2) Cal Water pumping data for the Fremont Valley System; (3) MPUD
pumping data; (4) Rancho Seco Inc. pumping data; (5) RCWD pumping data; (6) Estimated from supply shortfall

Assumptions: 2015 demands for agriculture remain unchanged at 647 AFY in future years (about 1 percent of the historical
maximum of 60,000 AFY).
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Table 17: Current and Projected Groundwater Extractions in the Plan Area (AF) - Light Agricultural

Growth

Source 2015 2020 2025 2030 2035 2040
Califonia City’ 2,955 4,273 4,450 4,620 4,793 5,455
Cal Water? 14 15 16 17 18 19
MPUD? 985 918 991 1,072 1,154 1,235
Rancho Seco* 9 9 10 11 12 12
RCWD® 47 49 53 57 61 65
gg{,”ﬁ;ﬁffvaatf:éerﬁlmge 2,187 2,722 3,406 4,091 4,776 5,461
Total 6,197 7,986 8,926 9868 | 10814 | 12,247

Note: Unincorporated Kern County Private Pumping captures private groundwater pumping for agricultural, industrial, and
residential demands outside any given service area within the FVGB.

Sources: (1) California City Water Department 2017; (2) Cal Water pumping data for the Fremont Valley System; (3) MPUD
pumping data; (4) Rancho Seco, Inc. pumping data; (5) RCWD pumping data; (6) Estimated from supply shortfall.

Assumptions: Agricultural demand will increase to approximately 5 percent of the historical maximum by 2040; projections
assume that pistachio cultivation will remain constant through 2040 and all future agricultural demand growth would be from

increased alfalfa cultivation.

Table 18: Current and Projected Groundwater Extractions in the Plan Area (AF) — Medium
Agricultural Growth

Source 2015 2020 2025 2030 2035 2040
California City' 2,955 4,273 4,450 4,620 4,793 5,455
Cal Water? 14 15 16 17 18 19
MPUD? 985 918 991 1,072 1,154 1,235
Rancho Seco* 9 9 10 11 12 12
RCWD® 47 49 53 57 61 65
ggg‘;‘;gﬂ?ﬁ:gﬂ%inge 2,187 3,322 4,606 5,891 7,176 8,461
Total 6,197 858 | 10126 | 11,668 | 13214 | 15247

Note: Unincorporated Kern County Private Pumping captures private groundwater pumping for agricultural, industrial, and
residential demands outside any given service area within the FVGB.

Sources: (1) California City Water Department 2017; (2) Cal Water pumping data for the Fremont Valley System; (3) MPUD
pumping data; (4) Rancho Seco, Inc. pumping data; (5) RCWD pumping data; (6) Estimated from supply shortfall

Assumptions: Agricultural demand will increase to approximately 10 percent of the historical maximum by 2040; projections assume
that pistachio cultivation will remain constant through 2040 and all future agricultural demand growth would be from increased
alfalfa cultivation.
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Table 19: Current and Projected Groundwater Extractions in the Plan Area (AF) - Heavy Agricultural

Growth

Source 2015 2020 2025 2030 2035 2040
California City’ 2,955 4,273 4,450 4,620 4,793 5,455
Cal Water? 14 15 16 17 18 19
MPUD? 985 918 991 1,072 1,154 1,235
Rancho Seco* 9 9 10 11 12 12
RCWDS 47 49 53 57 61 65
ggg‘;‘;rﬁ‘:irvaatf:éer;lmge 2,187 3,922 5,806 7,691 9576 | 11461
Total 6,197 9186 | 11,326 | 13468 | 15614 | 18,247

Note: Unincorporated Kern County Private Pumping captures private groundwater pumping for agricultural, industrial, and
residential demands outside any given service area within the FVGB.

Sources: (1) California City Water Department 2017; (2) Cal Water pumping data for the Fremont Valley System; (3) MPUD
pumping data; (4) Rancho Seco, Inc. pumping data; (5) RCWD pumping data; (6) Estimated from supply shortfall

Assumptions: Agricultural demand will increase to approximately 15 percent of the historical maximum by 2040; projections assume
that pistachio cultivation will remain constant through 2040 and all future agricultural demand growth would be from increased
alfalfa cultivation

5.2.3 Imported Water

AVEK delivers imported SWP water to both the City and MPUD. The 2015 imported water supplies and future
projections for the City and MPUD were obtained from the City’s and AVEK’s 2015 UWMPs. The City’s 2015 UWMP
projects that imported water supplies will nearly double within the next two decades, whereas MPUD’s imported water
supplies are expected to remain constant through 2040 as shown in Table 20.

Table 20: Current and Projected Imported Water Supplies (AF)

2015 2020 2025 2030 2035 2040
California City" 651 1,070 1,120 1,180 1,240 1,300
MPUD? 2 120 120 120 120 120
Total 653 1,190 1,240 1,300 1,360 1,420

Sources: (1) 2015 data from California City Water Department 2017; 2020-2040 data from AVEK 2016; (2) 2015 data from AVEK
2016; 2020-2040 projections per communication with MPUD General Manager at January 18, 2018 Working Group Meeting.
Assumptions: For an average water year; does not account for climate change impacts, catastrophes, changes in legislation, and
other events that can disrupt imported supply deliveries.

5.24 Recycled Water

Recycled water generated by the City is utilized within the Plan area to irrigate the Tierra Del Sol Golf Course and as
makeup water for Central Park Lake. Recycled water supply is projected to increase 90 percent by 2040 as shown in
Table 21. As described in the City’s 2015 UWMP, the increase is based on population growth that will increase potable
water demand and produce higher wastewater flows to the WWTP. The City currently manages all available recycled
water at eight percolation ponds, the Central Park Lake, and the Tierra Del Sol Golf Course. To increase recycled water
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supply and use, the City would need to expand the WWTP so that additional flows can be accepted and treated. While
there are no specific plans to expand recycled water use at this time, the City is exploring the feasibility of using recycled
water on green belts, parks, and other facilities, including the Par 3 Golf Course. (California City Water Department
2017).

In 2002, the capacity of the WWTP was expanded from 3 AF per day (1 MGD) to 4.6 AF per day (1.5 MGD) to
accommodate population growth. Currently, the plant can treat an average flow of 4.6 AF per day (1.5 MGD) and a
peak flow of 9.2 AF per day (3.0 MGD), though the average influent currently averages 2.5 AF per day (0.8 MGD).
Biosolids are dewatered, dried, and disposed of at a landfill (California City Water Department 2017). During a normal
year, the City collects approximately 19 percent of total potable water production as wastewater (or 675 AF); 75 percent
of this water, or approximately 500 AF, is recycled and used for irrigation at the Tierra Del Sol Golf Course. When
storage basins are full during the winter season, approximately 10 AF, or 1 percent of the recycled water produced, is
diverted to percolation ponds to offset groundwater extractions.

Table 21: Current and Projected Recycled Water Supplies (AF)
2015 2020 2025 2030 2035 2040

Recycled Water 518 783 816 850 884 988
Source: California City Water Department 2017.

5.3 Potential Climate Change Impacts

Climate change could impact the water supplies and demands in the Plan area. Sea level rise is expected to reduce
SWP supply deliveries by up to 21 to 25 percent. However, the average annual precipitation is expected to remain
relatively unchanged through 2100 (California Energy Commission 2017). Despite the minimal impact on total annual
precipitation, climate change is expected to result in a larger proportion of precipitation coming in the form of intense
single-day events, which would increase the difficulty of retaining stormwater for groundwater recharge and could
contribute to declining groundwater levels (EPA 2017; California Emergency Management & Natural Resources
Agency 2012). Longer drought periods could strain water supplies in the Plan area, as water demands are expected
to increase while supplies decrease. Increased temperatures due to climate change, combined with decreased rainfall,
could increase water demands in an already water-limited area.
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6. BASIN MANAGEMENT GOALS

This chapter presents the goals for the use of recycled water and stormwater in the FVGB. These goals were
developed based on stakeholder input during the development of the SNMP, information contained in the City's 2015
UWMP, and regional goals and objectives from the Fremont Basin IRWM Plan.

6.1 Recycled Water Goals

Recycled water goals are based on information provided in the City’s 2015 UWMP and from direct communication with
IRWM stakeholders. The goals incorporate recycled water use projections up to the year 2040.

As described in Section 5, there are two WWTPs in the Plan area, owned and operated by MPUD and the City. MPUD
does not have plans to generate and use recycled water from its WWTP in near future. The WWTP owned and operated
by the City is the only current source of recycled water in the Plan area. In 2002, the capacity of the City's WWTP was
expanded from 3 AF per day (1 MGD) to 4.6 AF per day (1.5 MGD) to accommodate population growth. Recycled
water generated by the City is utilized within the Plan area to irrigate the Tierra Del Sol Golf Course and as makeup
water for Central Park Lake. The amount of recycled water used in the Plan area ranged from 405 AF in 2010 to 518
AF in 2015, based on the City’s 2015 UWMP. Recycled water supply is projected to increase to 988 AFY by 2040 (90
percent increase compared to 2015), based on population growth that will increase indoor potable water demands and
produce higher wastewater flows to the WWTP. As discussed in Section 5, the City is currently exploring the feasibility
of using recycled water on green belts, parks, and other facilities, including the Par 3 Golf Course. The future estimates
of the recycled water goals for the FVGB are utilized in the groundwater quality analysis described in Sections 7 and
8.

The Fremont Basin IRWM Objectives and Targets that are relevant to recycled water goals in this SNMP are shown in
Table 22.

6.2 Stormwater Goals

Historically in the region, stormwater has been viewed as a flood management problem and an issue of protecting
public safety and property. Stormwater control is of particular concern in the Cantil area where high flows from Cache
Creek and Jawbone Canyon can cause severe flooding during storm events. Lately, as drought has put more pressure
on water supplies at the State level and groundwater basins become depleted, stormwater is increasingly seen and
promoted as a potential option to recharge groundwater basins and augment local water supplies. In the FVGB,
stormwater capture and reuse/recharge projects could be beneficial to groundwater by potentially decreasing TDS and
nitrate concentrations in the basin as stormwater is likely to contain very low concentrations of these constituents.

It is anticipated that future projects for stormwater capture and recharge will be implemented using newer techniques
for urban development utilize low impact development (LID) and green infrastructure projects to manage stormwater
on-site. LID techniques can improve water quality and augment water supplies either by harvesting the water for other
uses or by allowing water to infiltrate into groundwater aquifers.

Stormwater capture and recharge projects are being considered in the Plan area conceptually as a viable option to
augment water supplies and improve water quality conditions with respect to TDS and nitrate, while providing flood
management benefits. In this SNMP, an analysis was performed, as described in Section 8, to evaluate the potential
stormwater recharge amount that would be needed to maintain the 2015 TDS levels under the Baseline Condition and
three future agricultural growth scenarios (light, medium, and heavy). This analysis suggested stormwater recharge
amounts ranging from approximately 3,200 AFY for the Baseline to up to over 11,000 AFY for the heavy agricultural
growth scenario. These values do not represent stormwater “goals”, per se; however, as further discussed in Section
9, the Plan area will consider stormwater recharge projects that could be potentially implemented to accomplish the
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IRWM stormwater-related objectives in the context of the SNMP. The Fremont Basin IRWM Objectives and Targets
that are relevant to stormwater goals in this SNMP are shown in Table 22. Future updates to the Plan will include
stormwater recharge projects as they continue to be developed.

Table 22: Fremont Basin IRWM Region Objectives and Targets that are Relevant to SNMP Goals for
Recycled Water and Stormwater

Objective Target
Water Supply
Increase regional Increase recycled water use by 2025 compared to 2017
water supply Increase stormwater capture by 2025 compared to 2017
reliability to meet
demands Adapt to climate change impacts on runoff and recharge, and from sea level rise

Water Quality
Protect water quality | Prevent degradation of groundwater basins according to Basin Plan

in groundwater Map contaminant sites and constituent movement in the Fremont Valley Groundwater
basins in the Region | Basin by 2027

Flood Management

Identify areas of highest flood risk in the Region by 2018
Implement projects to provide flood protection to existing and future planned properties

Reduce negative

impacts of ,
P where benefits exceed costs
stormwater . . , , .
Implement integrated, multi-benefit flood management projects, when feasible
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7.  SALT AND NUTRIENT LOADING ANALYSIS

Salt and nutrient loading to FVGB is due to various surface activities, including:

o Irrigation water (privately produced groundwater, municipal water supplies, and reclaimed wastewater)
e Agricultural inputs (fertilizer)
o Urban inputs (septic systems, wastewater treatment plants, fertilizer, and applied water)

Most of these sources, or “inputs,” are associated with rural and agricultural areas. Within the City and the town of
Mojave, urban area salt and nutrient loads due to indoor water use are primarily routed to the municipal wastewater
system for reclamation or discharge. Percolation of these loadings to groundwater only occurs to the extent that
recycled water is reused for landscape irrigation. Discharges and percolation from wastewater treatment plants are
considered and calculated separately. Outside the urban centers, groundwater serves as the primary source of water,
supplying both urban and agriculture use. Other surface inputs of salts and nutrients, such as atmospheric loading, are
not considered a significant net contributing source of salts and nutrients and are not captured in the loading analysis.

7.1 Loading Analysis Methodology

A GIS-based loading model was developed to better understand the significance of various loading factors. The loading
model is a spatially-based mass balance tool that represents TDS and nitrogen loading on an annual-average basis.
Primary inputs to the model are land use, irrigation water source and quality, and WWTP and septic system loading.

Salt and nutrient loadings were determined using the general methodology outlined below:

o |dentify the analysis units to be used in the model: Parcels from Kern County and San Bernardino County
served as the analysis units.

o (ategorize land use categories into discrete groups: These land use groups represent land uses that
have similar water demand as well as salt and nutrient loading and uptake characteristics. Each land use
group is assigned characteristics including: percent irrigated, applied water rates, and applied fertilizer
application rates.

o |dentify concentrations of TDS and nitrogen for private groundwater and municipal water supplies:
Concentrations of TDS and nitrogen within a water supplier’s service area are assumed to be uniform as
they come from the same water supply. Concentrations of TDS and nitrogen in groundwater are based
on the findings discussed in Section 4.

o Apply the irrigation water source to the analysis units: Each water source is assigned concentrations of
TDS and nitrogen.

o Estimate the water demand for the parcel: Water demand is based on the irrigated area of the parcel and
varies with the crop type and the source water quality as described in Section 7.2.3.

o Estimate the TDS load applied to each parcel: TDS load is based on the land use practices, irrigation
water source and quantity, septic load, and wastewater infrastructure load. The loading model makes the
conservative assumption that no salt is removed from the system once it enters the system.

o Estimate the nitrogen load applied to each parcel: Nitrogen load is based on the land use practices,
irrigation water source and quantity, and septic load. The loading model assumes that a portion of the
applied nitrogen is taken up by plants and (in some cases) removed from the system (through harvest of
plant material). Additional nitrogen is converted to gaseous forms and lost to the atmosphere. A 10
percent volatilization rate is applied, based on the average pH of soails, the relatively coarse texture of
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soils and a semi-arid climate. Remaining nitrogen is assumed to convert to nitrate and to be subject to
leaching.

o Estimate TDS and nitrogen loads from point sources (WWTPs).
7.2 Data Sources for Salt and Nitrate Loading

Data sources for the model include land use (spatial distribution and associated loading), irrigation water (sources and
associated quality and loading), septic inputs, and wastewater discharge loads. These inputs are discussed below.

7.21 Existing Land Use

Section 3.2.2 describes the general land use categories in the Plan area; existing land uses are shown in Figure 10.
For the purposes of this loading analysis, a land use database was developed at a parcel-level basis, using Kern
County assessor data' and aerial review for parcels in San Bernardino County. Parcels identified as agriculture were
further refined based on aerial review and US Department of Agriculture’s (USDA) Cropland Data Layer? to determine
the type of agriculture and the acreage. Finally, an aerial review of the land use categories was performed to estimate
the typical percentage of the category that is irrigated. For urban categories, the irrigated area is generally turfgrass.
The acreages and estimated irrigation percentages are summarized in Table 23.

Table 23: Land Use Categories

Land Use Category Total Area (acres) Percent Irrigated’

Alfalfa 64 100%
Pistachio 95 100%
Urban Commercial and Industrial (CI) 11,897 5%

Urban CI Low Impervious Surface? 313 30%
Urban Residential 4,215 15%
Rural Residential 579 10%
Urban Landscape (e.g. Park or Golf Course) 17 75%
Vacant/Undeveloped 308,548 0%

Notes: (1) Percent of the parcel area that is irrigated, based on aerial review; (2) Includes schools and churches.

7.2.2 Water Supply Sources

The irrigation water source data input within the FVGB is derived from a combination of several sources, including local
municipal water agencies, private groundwater wells, and treated wastewater. Imported water purchased from the SWP
is the only surface water used to meet demands. Within the Fremont Basin IRWM Region, AVEK delivers imported
water to MPUD and the City.

" Kern County Assessor — GIS Parcel Data, 2015 Final Edition
2 USDA, National 2017 Cropland Data Layer, https://www.nass.usda.gov/Research_and_Science/Cropland/Release/index.php
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Most of the Fremont Basin IRWM Region’s water supply comes from groundwater. Established urban areas within the
FVGB meet their water demands through MPUD and the California City Water Department. Water demands outside
these population centers fall under several smaller water districts or utilize private groundwater sources. Water quality
parameters for each water district are based on sampling results from Annual Drinking Water Quality reports (also
known as Consumer Confidence Reports) for the past five-year period. For areas outside water district boundaries, the
water quality parameters were generated using the median of measured TDS and nitrate concentrations for the
previous 20 years for the Northern FVGB and Southern FVGB, as described in Section 4'. The median TDS and nitrate
values are used to calculate the loads from applied water.

The Tierra Del Sol Golf Course in the City uses reclaimed wastewater from the City's only WWTP. TDS and nitrate
values are taken as the effluent water quality values from the WWTP. The WWTP in the City is the only source of
recycled water in the Plan area.

Sources of water supply for all parcels within the groundwater basin are summarized in Figure 21. Table 24 summarizes
the water quality inputs used for each irrigation water source.

Table 24: Water Quality Parameters for Loading Model Water Sources

Source TDS (mglL) Nitrate as N (mg/L)
California City 536 1.0
MPUD 669 29
Cal Water 452 05
Rancho Seco Inc. 495 ND
RCWD 420 4.9
Groundwater — Northern FVGB 485 0.7
Groundwater — Southern FVGB 503 2.0
Reclaimed wastewater (California City) 637 3.9

Note: ND = non-detect.

' The portion of the FVGB north of the Muroc fault is referred to as California City Subunit by USGS and the California City
Subbasin by Stetson (2009); the portion of the FVGB south of the Muroc fault is referred to as the Chafee Subunit by USGS and
the Mojave City Subbasin by Stetson (2009). However, the boundaries of the California City Subbasin, Mojave City Subbasin
and Chafee Subunits are different than the FVGB per DWR’s Bulletin 118.
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7.2.3 Irrigation Loading

There are three typical plant types that receive irrigation water in the FVGB: alfalfa, pistachios, and turfgrass. These
three crop types were evaluated to estimate overall irrigation water use as well as water quality of the water assumed
for leaching. Crop water use is calculated using monthly average ETo for the Plan area, the corresponding crop
coefficients, and assumed leaching requirements as summarized below.

Salts can accumulate in the root zone if allowed to remain in the soil due to insufficient leaching. Leaching is the
process of applying more water to the field than can be retained by the soil such that the excess water drains below
the root system, carrying salts with it. The more water that is applied in excess of the crop water requirement, the less
salinity remains in the root zone, despite the fact that more salt loading has actually been added to the field. The
objective of leaching is to maintain or reduce soil salinity in the root zone to levels that are equal to or less than the
threshold for the particular crops selected. Some crops are very sensitive to salts, while others can tolerate much higher
concentrations. Table 25 shows the salt tolerance threshold (EC) for each of the three crop types, above which yield
reductions are likely to occur.

Table 25: Salt Tolerance of Representative Fremont Valley Crops

Crop Salt Tolerance Threshold EC.; Source
Alfalfa 2 Sanden B. and B. Sheesley. 2007
Pistachios 8.4 Ferguson et al. 2010
Turfgrass 6.9 Tanji, K. and N. Keilen, 2002

Notes: Units in milliMhos/cm.

These crop tolerances, along with irrigation efficiency, are used to estimate the leaching fraction. The leaching fraction
is the minimum fraction of the applied water that must pass through the crop root zone to prevent a reduction in yield
from excessive accumulation of salts. Irrigation efficiency, considered when calculating the gross irrigation requirement,
varies by crop type. For instance, turfgrass is irrigated through conventional irrigation methods while high frequency
irrigation is more commonly used for tree crops (e.g., pistachios).

This analysis assumes that the proper irrigation methods, tailored to the water, crop, and site conditions, and a high
level of management are available to accomplish the efficiencies anticipated in this study for golf courses, sports fields,
and other larger landscaping projects. Residential irrigation systems, on the other hand, are anticipated to have a lower
application efficiency. Conveyance efficiency is assumed to be 95 percent while irrigation efficiency varies with the
irrigation system. Conveyance efficiency refers to losses during the delivery of water to the irrigation system. Micro-
spray systems are assumed to operate at 90 percent efficiency while sprinkler systems are assumed to operate at 80
percent efficiency.

With trickle irrigation, very little of the fertilizer spread over the soil surface moves into the root zone. Therefore, much
of the required fertilizer, especially nitrogen, must be added directly in the water through fertigation. From an agricultural
perspective, the nitrogen content in the irrigation water can be viewed as a resource. Most of the nitrogen salts and
urea dissolve readily in water and may be incorporated with no side effects to the water or irrigation system. Urea (44-
0-0) is a soluble nitrogen fertilizer that is common in combination with trickle irrigation systems. It is a neutral molecule
that does not react with water to form ions. Urea and ammonium nitrate are mixed in water to give a concentrated liquid
mixture marketed as 32-0-0 Urea Ammonium Nitrate Solution (UAN) ammonium form. For the purposes of this Plan, it
is assumed that nitrogen loss through ammonia volatilization is limited to 10 percent for high frequency UAN
applications.
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Given the following bulleted conditions in the FVGB, an average regional Nitrogen Update Efficiency (NUE) between
the California average and the practical upper limit of 80 percent can be reasonably expected at the individual parcel
level. Thus, for the purposes of this Plan, it is assumed that the NUE for all crops is 70 percent because of:

Hot, dry climate;

High irrigation efficiencies for pistachios;

High percentage of groundcover and root coverage for alfalfa and turfgrass, and;

Controlled nitrogen fertilizer applications coupled with modest leaching (salinity) requirements.

Historical and recommended nitrogen fertilizer application rates in pounds per acre (lbs/acre) per year and assumed
NUE for the three key crops are shown in Table 26. In this SNMP, the statewide guidelines were used and guidelines
from the University of California are provided as reference.

Table 26: Nitrogen Fertilizer Application Rates (Ibs. N/acre - year)

2005 Min Max
Alfalfa 10 20 60 10 70%
Pistachios 155 40 240 155 70%
Turfgrass N/A 174 261 45! 70%

Notes: (1) The value of 45 Ibs/acre is based on Technical Report 2: Nitrogen Sources and Loading to Groundwater, page 166
which notes this value as an overall national average.

7.2.3.1 Irrigation Related Loading Factors

Based on the land use characterization and the irrigation and fertigation assumptions described above, loading factors
were associated with each land use type. These loading factors are summarized in Table 27.
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Table 27: Crop Loading Factors

Crop Type Water Source A;?plied Water| Leachable TDS Leachable Nitrogen
Category (incheslyr)! (Ibs/acre-year) (Ibs/acre-year)
Alfalfa Private Groundwater (Northern FVGB) 925 10,200 4.4
Pistachio |Private Groundwater (Southern FVGB) 58.0 6,400 421
California City 70.6 8,600 12.6
MPUD 70.8 10,700 17.7
Cal Water 70.4 7,200 12.4
Turfgrass Rancho Seco Inc. 70.5 7,900 12.2
RCWD 704 6,700 235
Private Groundwater (Northern FVGB) 70.5 7,700 12.5
Private Groundwater (Southern FVGB) 70.5 8,000 13.1
Reclaimed Wastewater (California City) 70.8 10,200 12.3

Notes: (1) Applied water values are calculated based on crop evapotranspiration (ETc), reference evapotranspiration (ETo),
leaching fraction for salinity control, and irrigation efficiency.

7.24 Wastewater Treatment Plants

The Plan area has two WWTPs, operated by MPUD and the City. The WWTP operated by MPUD discharges to lined
evaporation ponds; after drying, the sediment is offhauled to a landfill outside of the groundwater basin. The City's
WWTP sends most of its treated wastewater to the Central Park Lake, where it is stored for irrigation use at Tierra Del
Sol Golf Course. Excess wastewater effluent is percolated at the treatment plant’s irrigation ponds. As summarized in
Section 5, approximately 675 AFY is available for recycled water use. For the loading analysis, it is assumed that
approximately 90 percent of the wastewater effluent not used for irrigation evaporates; all salt and nutrient loads are
concentrated in the remaining 10 percent and percolate to groundwater. An assumed nitrogen volatization rate of 25
percent is used for these calculations. Based on wastewater effluent testing from 2012 - 2017, average TDS levels are
640 mg/L, and average nitrate-N levels are 3.9 mg/L. The WWTP locations and service areas are shown in Figure 22.

7.2.5 Septic Systems

While a septic system dataset was not available, data from the City's Local Agency Management Program’ indicates
that there are 3,540 permitted septic systems within the City’s sewer service area as of 2017. All other parcels within
the City’s sewer service area are assumed to be treated at the City’s WWTP. Parcels within the MPUD’s sewer service
area are assumed to be treated at the MPUD’s WWTP. Parcels outside the City’'s and MPUD'’s sewer service areas
are assumed to have a septic system if the land use was designated as urban residential or urban commercial.

Each parcel with a septic system is assumed to leach 263 gallons per day (gpd), based on 75 gpd per person with an
average of 3.5 people per system. The 75 gpd per person estimate is based domestic use quantity estimates contained

1 City of California City, Local Agency Management Program for Onsite Wastewater Treatment System (Figure 4 and Table 2),
January 2018
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in the CCR, Title 23, Section 697. An estimate of 3.5 persons per household is a conservative estimate which assumes
that the average household size for homes with septic systems is larger than that that of average homes within the
City'. TDS concentrations in septic system effluent are assumed to be 640 mg/L across the basin, based on the
reported effluent concentration from the City's WWTP. Nitrate-N concentrations were assumed to be 30 mg/L, based
on typical wastewater concentrations for medium strength wastewater of 40 mg/L minus an assumed volatilization rate
of 25 percent within the septic system (Metcalf & Eddy, 2003). Potential septic system locations are also shown in
Figure 22.

' Persons per household for 2010-2014 is 3.2 in Kern County, with 2.7 people per household in the City of California City and
Mojave. (United States Census Bureau, 2014)

City of California City 82 Woodard & Curran
Fremont Valley Basin Salt and Nutrient Management Plan December 2018

5-192



810¢ Jequadeq

ue|d Juawabeueyy JuaiinN pue Jjes uiseg As| e Juowal
€8 A0 euwioged jo Ao

UBLINY 9 PIEPOOA

Apunwwo Jesn SI9 3yl PUE ‘NOI ‘IYD0IRY 'SOSN ‘VASN 'SA SNANW/SIND ‘saydeiBosg sejsypes 943099 ‘2qoloeNbig ‘1S3 ‘Puey ‘ONdIN ‘VINVD J2)oe]0sD ($32IN0S I “iSu 3|0 SI3SN ay) Je 2q ||eys ulaIay paurejuod ejep Jo dew aiy uodn souelas Auy

“suoisioap [eha] Aue Joj saued paiyy Aq uodn paijas g Jou pinoys pue Ajuo sasodind [ealydelh pue sousiajel Joj Si dew sy | iawIelosia §19 Aped piayL

210z aunr :pajeai depy wony n_w uiseg Aajjea juowai
NVHHN:
aNvao < - 201G I21BMAISEM ANd dABlON nnw
- i seuepunog Aunoo = 71 i $ | suoneao aumponuseu) washg |
4 uiseg Ja)empunols) Asj|eA Juowaly L | 201u3gG Jajemalsep A0 eluoyed
skempeoy N/ sSealy 90IAI9G J9JeMaISeM O_.._.Q¢w ﬂ:ﬂ wC&EaNQ.—._. hwwﬁgwuwm;

V

b e Ueld JuswaBeuey JUSUINN pue S

swa)skg ondag enualod v

3 As ondas gpg‘c ~ sun
B3Iy ADIAIRS 1I9)EMI)SeM\ >=0 ejulojled ayyL

suo1je207 anjonujsesu| wajskg onydeg pue Juswieal] Jajemaisep :zz ainbi4

:

4"‘

5-193



— \
a 9
WOODARD
&CURRAN

7.3 Summary of Loading Analysis Results

Based on the loading parameters and methodology described above, the loading model was used to estimate TDS
and nitrate-N loading rates across the basin under existing conditions. Results indicate that most of the TDS loading
originates from urban irrigation activities, while most of the nitrate loading originates from septic systems. Results are
summarized in Table 28 .

Table 28: TDS and Nitrate-N Loading Results

Total Area DS Percent of Nitrogen Percent of Total
Land Use Category (acres) (Ibslyear) Total TDS (Ibs/ gar) Nitrate-N
y Loading y Loading
Alfalfa 64 649,728 3% 138 0%
Pistachio 95 604,960 3% 1,967 2%
Urban Cl 11,897 4,698,717 21% 3,725 3%
Urban CI Low 313
Impervious Surface 888,366 4% 614 1%
Urban Residential 4,215 10,159,150 47% 7,549 6%
Rural Residential 579 465,401 2% 360 0%
Urban Landscape (e.qg. 17
Park or Golf Course) 1,213,667 6% 785 1%
Vacant/Undeveloped 308,548 0 0% 0 0%
Septic N/A 363,577 10% 102,016 84%
WwTP N/A 844,299 4% 3,919 3%

7.4 Future Land Use and Population Changes

The loading analysis also incorporated estimates on future changes to the Plan area based on population growth and
potential agricultural expansion.

Future population is based on Kern County and the City’s annual growth rate, as summarized in Table 29 below; note
that it is expected that most population growth is expected to occur within the City and Mojave. As population density
increases in the City, septic to sewer conversion will be planned, but for the purposes of the loading analysis, it is
assumed that no change in septic systems will occur (a conservative assumption). Return flows (indoor sewer to the
local WWTP and outdoor irrigation) are estimated on a per capita basis'. Salt and nutrient loads to the City's WWTP
are assumed to percolate into the groundwater basin while salt and nutrient loads to the MPUD WWTP are assumed
to be offhauled from the basin. Future population growth is summarized in Table 29 .

As alfalfa has historically been the most common crop in the Plan area, future agricultural growth scenarios are based
on the assumption that additional acreage will be cultivated with alfalfa. Three potential expansion scenarios have been
considered, ranging from 5 percent up to 15 percent of the maximum historical agricultural coverage (8,420 acres). For

175 gpd per person indoor sewer returns, 2.7 persons per dwelling unit and 0.7 acres per dwelling unit, with percent irrigated as
summarized in Table 28 for urban residential.
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loading purposes, alfalfa expansion has been allocated as 80 percent to the Northern FVGB, and 20 percent to the
Southern FVGB. This is based on historical agricultural patterns and annual groundwater recharge. The resulting
expansion scenarios are summarized in Table 30 and are derived from the total agricultural acreages presented in
Section 5.1.2.2.

Table 29: Estimated Population in Northern FVGB and Southern FVGB

2015 2020 2025 2030 2035 2040
Northern FVGB' 15,139 16,287 17,539 18,890 20,340 23,492
Southern FVGB?2 4,313 4,540 4,860 5,213 5,572 5,926

Notes: (1) Based on California City’s annual growth rate for population with California City, and Kern County annual growth rate
for population outside of California City; (2) Based on Kern County’s annual growth rate.

Sources: (1) California City Water Department 2017.; California Department of Finance (DOF). 2017. County Population
Projections (2010-2060). Available at: http://www.dof.ca.gov/Forecasting/Demographics/projections/; (2) California Department of
Finance (DOF). 2017. County Population Projections (2010-2060). Available at:
http:/lwww.dof.ca.gov/Forecasting/Demographics/projections/

Table 30: Agricultural Expansion Scenarios (Net Increase from Current) (acres)

Scenario 2020 2025 2030 2035 2040

Heavy' 215 430 645 861 1,076

Medium? 136 272 409 545 682

Northern FVGB Light? 57 115 172 230 287
w0 | 0 | 0 | o | o

Heavy' 59 118 177 237 296

Medium? 39 79 118 158 197

Southem FVGB Light® 20 39 59 79 99
=m0 | o | 0 | o | o

Notes: (1) Based on 15 percent of historical alfalfa maximum coverage; (2) Based on 10 percent of historical maximum coverage;
(3) Based on 5 percent of historical maximum coverage.
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8. ANTIDEGREDATION ANALYSIS

SWRCB Resolution No. 68-16 is the State of California’s antidegradation policy which, in summary, establishes the
requirement that discharges to waters of the State be regulated to achieve the “highest water quality constituent to the
maximum benefit to the people of the State.” This resolution essentially establishes a two-step process for compliance.
First, if a discharge will degrade high quality water, the discharge may be allowed if any change in water quality (1) will
be consistent with the maximum benefit to the people of the State, (2) will not unreasonably affect present and
anticipated beneficial uses of such water (as defined in the Basin Plan), and (3) will not result in water quality less than
that prescribed in State policies. These requirements are demonstrated in an antidegradation analysis. The second
step requires the use of BPTC of the discharge necessary to avoid a pollution or nuisance and to maintain the highest
water quality consistent with the maximum benefit to the people of the State. Resolution No. 68-16 was incorporated
into the SWRCB’s Recycled Water Policy in Section 9, Antidegradation, which sets forth the parameters under which
recycled water may be used. Specifically, the Recycled Water Policy states that in cases where more than 10 percent
of a basin’s assimilative capacity will be used by a project (or more than 20 percent of a basin’s assimilative capacity
will be used by multiple projects), an antidegradation analysis consistent with Resolution No. 68-16 must be performed
to provide sufficient information to the RWQCB to make a determination that the proposed projects will provide the
maximum benefit to the people of the State.

The groundwater quality trend analysis presented herein uses data collected and analyzed as part of this SNMP to
address the requirements of the Recycled Water Policy and Resolution No. 68-16. These data were used in a mass
balance model to perform the groundwater quality trend analysis.

8.1 Mass Balance Model

A mass balance model was developed to evaluate constituent trends in groundwater concentrations over a 25-year
planning horizon within the Northern and Southern FVGB, considering two scenarios — present land and water uses
(reflecting baseline or present-day conditions) and future conditions (including agricultural land use supplied by
groundwater). This model considered the volume of groundwater in storage and water qualities in the Northern and
Southern FVGB, and it evaluated the impact of the basin inflows and outflows on groundwater quality.

Inflows to the model include the following components:

o Deep percolation includes deep percolation of precipitation, agricultural irrigation return flows, municipal
wastewater discharge, and septic discharges

e Subsurface inflows from other basins

Based on the basin characterization presented in Section 4, available information for subsurface flow between the
Northern and Southern FVGB is limited and it is considered small and has not been included. Outflows in the model
include groundwater pumping. Based on the basin characterization presented in Section 4, no subsurface outflows or
groundwater discharge to rivers and creeks have been included.

As previously discussed, existing water quality of the basin has been evaluated as part of this Plan. Average constituent
concentrations and groundwater storage volumes for the Plan area are summarized in Section 4.

Groundwater quality concentrations for TDS and nitrate-N were simulated using a spreadsheet-based mass balance
model. To simulate the effect of current and future loading on groundwater quality, the spreadsheet model dynamically
calculated the loading factors of each component based on the conditions at the simulated time step. Under this model,
each flow component listed in the groundwater budget was combined with its respective concentration of either TDS
or nitrate-N to determine loading from the constituent's mass. These transfers of mass were then assumed to
completely mix with groundwater in the aquifer system on an annual time-step to determine the resulting concentrations
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in the Northern and Southern FVGB separately. As available surface and subsurface water quality data is limited, future
revisions of this Plan should confirm or revise constituent concentrations based on any additional available data.

The surface and aquifer loading, used to determine water quality, was calculated utilizing the following equations:
Surface Loading:

m
Xt =Xeq + z Qtth—lj
=1

Aquifer Loading:

n
My =M, + z Qt;Ce—1;
=1

Ce = M:/S;

Where: X:is the mass of the constituent in the root zone available for deep percolation.
M: is the mass of the constituent in the aquifer at timestep t.

m is the total number of budgetary flow components (j) experienced by the root zone (applied water, fertilizers,
septic systems, and waste water facility discharge).

n is the total number of budgetary flow components (i) experienced by the groundwater system (deep
percolation, subsurface boundary flows, and groundwater pumping).

Q: is the flow into, out of, or between adjacent basins at timestep t.

Ctis the concentration of the constituent at timestep t.

St is the end-of-year storage in the groundwater system at timestep t.
8.1.1 Mass Balance Model Inputs

The inputs to the mass balance model are summarized in Table 31 and Table 32 for the Northern FVGB and Southern
FVGB, respectively.
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Table 31: Estimated Volume and Concentration of Inflows and Outflows for Groundwater Quality
Trend Analysis — Northern FVGB

Volume in .
Item Storage or Flow (;DISL) N(':;o?ljn Basis
(AF or AFY) : :
Initial Conditions 2,200,000 485 0.7 See Section 4.
Inflows
Deep percolation volume based on recharge
Deep Percolation 10.300 530 37 determined in Section 4. TDS and N|tro.gen Ioads
are calculated based on loading analysis described
in Section 7.
Subsurface inflow volume based on subsurface
Subsurface Inflow 2,600 404 18 flow from Antelope Valley determined in Section 4.
Future Inflows
Alfalfa Return Flows 0-2,200 1,711 0.9 Volume varies by scenario and year
Includes both California City WWTP percolation
Urban Return Flows 0-1,800 3,200 93 and turfgrass return. Volume varies by year
Outflows
Groundwater production volume based on average
Groundwater of past 20 years of production, as described in
Production 4500 483 0.70 Section 4. Concentrations are based on basin
conditions.
Future Groundwater Production
/deltlgnal Urban 0-2,400 483 0.70 Volume varies by year
umping
Add.'t'onal . 0-7,500 483 0.70 Volume varies by scenario and year
Agricultural Pumping
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Table 32: Estimated Volume and Concentration of Inflows and Outflows for Groundwater Quality
Trend Analysis — Southern FVGB

Volume in .
Item Storage or Flow (:‘DISL) N(':;O?Sn Basis
(AF or AFY) : :
Initial Conditions 1,800,000 503 2.0 See Section 4.
Inflows
Deep percolation volume based on recharge
Deep Percolation 2500 1,002 27 determined in Section 4. TDS and N|trolgen loads
are calculated based on loading analysis
described in Section 7.
No subsurface inflow into the southern FVGB, as
Subsurface Inflow 0 - - Lo )
described in Section 4.
Future Inflows
Alfalfa Return Flows 0-560 1,818 2.0 Volume varies by scenario and year
Urban Return Flows 0-80 2,175 3.5 Includes turfgrass return. Volume varies by year
Outflows
Groundwater production volume based on past
Groundwater 4,800 530 20 20 years of production, as described in Section
Production ’ ' 4. Concentrations are based on initial basin
conditions.
Future Groundwater Production
/F*,dd't"?”a' Urban 0-300 530 20 | Volume varies by year
umping
Adq|t|onal . 0-1,900 530 2.0 Volume varies by scenario and year
Agricultural Pumping

8.2 Groundwater Trend Analysis Results

Results from the mass balance model are summarized in Table 33, Table 34, and Figure 23. Analysis of existing basin-
wide groundwater quality conditions indicates that the existing groundwater quality is generally better than the water
quality objectives set forth in the Basin Plan. However, such a comparison is hampered by disparity in the Plan area
definitions as generally used to describe the groundwater basin relative to those used in the Basin Plan. If drinking
water standards (MCLs) are used for this analysis, there is assimilative capacity remaining in the groundwater basin
for nitrates. If the recommended SMCL for TDS is used (500 mg/L), then assimilative capacity exists only in the
Northern FVGB. Assimilative capacity is available throughout the groundwater basin for the upper limit SMCL of TDS
(1,000 mg/L).

In such situations, Resolution 68-16 states that “such existing high-quality water will be maintained until it has been
demonstrated to the State that any change will be consistent with maximum benefit to the people of the State, will not
unreasonably affect present and anticipated beneficial use of such water and will not result in water quality less than
that prescribed in the policies.” The results of the groundwater quality trend and loading analyses, based on a series
of conservative assumptions and over a 25-year planning horizon, indicate that basin-wide average TDS
concentrations would increase slightly over time if significant agricultural activities return, but will not exceed the water
quality objectives in those areas where the water quality objectives are presently met. Nitrate concentrations are
anticipated to be relative stable basin-wide.
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Given the following, the qualitative cost-benefit analysis concludes that increases in the indicator constituents (TDS
and nitrate) in the groundwater basin with anticipated future uses are consistent with the maximum benefit to the people
of the State of California:

o  Current groundwater elevation trends (the basin moving towards overdraft conditions);

e The economic importance of the existing water supplies that contribute to salt and nutrient loading in the
basin;

o Current state mandates to increase recycled water use; and
o The projected continued ability of groundwater to meet present and anticipated beneficial uses.
Table 33: Groundwater Trend Analysis Results - TDS

Initial 2040 No 2040 Light | 2040 Medium | 2040 Heavy
Basin Conditions Basis Growth Growth Growth Growth
(mglL) Scenario Scenario Scenario Scenario
485 Change in 44 11 +21 +33
Concentration
Northern N % AC Used — 500 N 0 0 0
FVGR mglL WQO 68% 137% 214%
% AC Used - 0 0 0 0
- 1000mglsMcL | 1% 2% 4% 6%
503 CChange in 16 19 23 27
oncentration
Southern % AC Used - 500
FVGB - mglL WQO NAC NAC NAC NAC
N % AC Used - 0 0 0 0
1000mgl SMCL | 3% 4 5% 5%

Notes: WQO = Water Quality Objective; AC = Assimilative Capacity; NAC = No Assimilative Capacity.

Table 34: Groundwater Trend Analysis Results — Nitrate (as N)

Initial 2040 No 2040 Light | 2040 Medium | 2040 Heavy
Basin Conditions Basis Growth Growth Growth Growth
(mg/L) Scenario Scenario Scenario Scenario
Change in
Northern 0.70 Concentration +0.21 +0.29 +030 +031
FVGB % AC Used - 0 o 0 0
- WQOMCL 3% 3% 3% 3%
Change in
Southern 2.00 Concentration +0.02 +0.03 +0.04 +0.05
FVGB % AC Used - 0 0 0 0
- WQOMCL 0% 0% 0% 1%

Notes: WQO = Water Quality Objective; AC = Assimilative Capacity; NAC = No Assimilative Capacity.
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8.3 Impact of Stormwater Recharge and Septic Tank Conversions

As summarized above, a slight increase in both TDS and nitrogen may occur during the period considered for the
SNMP. Two projects are being considered that may reduce TDS and nitrogen concentrations: a stormwater recharge
project to increase the volume of water percolating to the aquifer and septic to sewer conversions which would remove
the septic system contributions. While it is expected that both TDS and nitrogen levels would be reduced by either
project, an analysis has been performed to evaluate the potential stormwater recharge project size needed to maintain
current TDS levels. A similar analysis has been performed to evaluate the septic conversion necessary to maintain
current nitrogen levels (for simplicity of analysis, it was assumed that the converted septic systems would result in
negligible nitrogen percolation through the California City WWTP). The results of these analyses are summarized in
Table 35 and Table 36.

Table 35: Stormwater Recharge Project Size to Maintain Current TDS Levels (acres)

Baseline Condition | Scenario 1: Light | Scenario 2: Medium | Scenario 3: Heavy
(No Growth Scenario) Growth Growth Growth
Northern FVGB 800 2,500 4,800 7,500
Southern FVGB 2,400 2,800 3,400 3,900

Table 36: Septic Conversion Necessary to Maintain Current N Levels (No. of Septic Systems)

Baseline Condition | Scenario 1: Light | Scenario 2: Medium | Scenario 3: Heavy
(No Growth Scenario) Growth Growth Growth
Northern FVGB 3,400 3,500 3,600 3,700
Southern FVGB 200 250 300 400

8.4 Potential Climate Change Impacts

Potential impacts of climate change on water supplies and demands in the Plan area are being evaluated qualitatively
in the context of the Fremont Basin IRWM and discussed here briefly. Climate change could potentially result in
decrease in surface water and groundwater supplies in the Plan area. As discussed in Section 5, the Plan area receives
SWP water from the Delta, a climate-sensitive watershed. The Sacramento and San Joaquin Rivers are the primary
sources to the Delta, and both are supplied by snowmelt from the Sierra Nevada Mountains. The FVGB that supplies
water to the Plan area are also recharged from seasonal streams that originate in the Sierra Nevada Mountains. Climate
change is expected to reduce the Sierra Nevada spring snowpack by 70 to 80 percent State-wide (California Energy
Commission 2017). As a result, imported water supply deliveries from the SWP are projected to decrease by 21 to 25
percent at the State-wide level (Climate Change Center 2009). These anticipated changes from climate change, along
with anticipated flashier storm events, could also make it difficult for retaining stormwater for groundwater recharge
and could contribute to declining groundwater levels (California Energy Commission 2017; EPA 2017; California
Emergency Management & Natural Resources Agency 2012).

Water demand in the Plan area is likely to increase with climate change. Longer drought periods, coupled with
increased temperatures due to climate change, could increase water demands, lead to greater agricultural and
landscape irrigation demands and further strain water supplies in the Plan area.

As the Region further develops climate change scenarios and its effects on water supply and demand, future updates
to the Plan will include a more quantitative evaluation of resulting anticipated changes on groundwater quality
conditions with respect to TDS and nitrate.
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9. MONITORING PLAN

Groundwater monitoring is a required element of SNMPs under the State’s Recycled Water Policy and a key
component of meeting water quality objectives within the FVGB. A framework for the SNMP monitoring plan is
described in this section as the next step toward implementation of the SNMP.

Groundwater quality is currently monitored by various public water purveyors in the FVGB (the City, MPUD, RCWD,
Rancho Seco Inc, and Cal Water) to meet regulatory requirements, including drinking water regulations enforced by
the California Department of Public Health (CDPH), and SWRCB Division of Drinking Water (DDW). Some of these
public water purveyors will be assigned the responsibility of providing monitoring data for SNMP purposes. To this end,
locations of existing wells monitored for groundwater levels and/or water quality are presented as potential monitoring
locations, and a preliminary subset of specific wells are recommended to reflect geographic coverage for both the
northern and southern portions of the FVGB. The responsible parties, frequency of monitoring, parameters to be
monitored and documentation of monitoring protocols and monitoring results are presented in this section. The
monitoring plan presented for this SNMP may be incorporated into future SGMA efforts should the FVGB decide to
form a GSA.

9.1 Monitoring Plan Objectives

Monitoring the groundwater basin is necessary to understanding how constituent concentrations are changing over
time and to confirm whether the Plan area is continuing to meet Basin Plan WQOs. The overall objectives of monitoring
are to obtain sufficient data to track spatial and temporal changes in salt and nutrient concentrations in the aquifer. The
groundwater level and water quality monitoring plan for this SNMP will be designed to accomplish the following:

e Document groundwater level and groundwater quality trends through time;
e Monitor and evaluate salt and nutrient constituents of concern;
o |dentify potential sources of salts and nutrients; and

o |dentify existing monitoring well locations that will be used to track potential changes in water quality over
time.

9.2 Monitoring Network

This section describes the primary parameters to include in the SNMP monitoring efforts, the selection of appropriate
wells, and the sampling frequency. It defines the preliminary monitoring network that will be used for SNMP purposes.

9.21 Primary Parameters

The recommended primary parameters to be monitored for the SNMP monitoring plan include electrical conductivity
(EC), pH, temperature, TDS and nitrate-N, in addition to general minerals and physical constituents. The general
mineral constituents to be analyzed may include calcium, magnesium, potassium, sodium, copper, iron, manganese,
zinc, chloride, sulfate, alkalinity and hardness. The primary constituents and monitoring methods are presented in
Table 37. Additional parameters may be monitored in the future if they are determined to be appropriate.
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Table 37: Primary Parameters for Sampling and Sampling Methods
Parameters Units Analysis Analytical Method Frequency

EC Mmohs/cm Field Not applicable Annually

pH units Field Not applicable Annually

Temperature °C Field Not applicable Annually

TDS mg/L Laboratory SM 2540C or EPA Method 160.1 Annually

Nitrate-N mg/L Laboratory EPA Method 300.0 or 300.1 Annually

Calcium mg/L Laboratory EPA Method 200.7 Annually

Magnesium mg/L Laboratory EPA Method 200.7 or 200.8 Annually

Potassium mg/L Laboratory EPA Method 200.7 Annually

Sodium mg/L Laboratory EPA Method 200.7 Annually

Copper mg/L Laboratory EPA MethogOZOZg.Z, 200.7 or Annually

Iron mg/L Laboratory EPA Method 200.7 or 200.8 Annually

Manganese mg/L Laboratory EPA Method 200.7 or 200.8 Annually

Zinc mg/L Laboratory EPA Method 200.7 or 200.8 Annually

Chloride mg/L Laboratory EPA Method 300.0 Annually

Sulfate mg/L Laboratory EPA Method 300.0 Annually

Alkalinity mg/L Laboratory EPA 310.1 Annually

gir‘é';ecsg’;)"ta' mglL Laboratory SM 23208 Annually

9.2.2 Other Constituents of Concern

Other constituents of concern in the FVGB include boron, arsenic, chloride, and hexavalent chromium (chromium-6)
as the basin has, at times, had observed concentrations exceeding the MCLs, SMLCs, or notification levels (NLs) for
these constituents. Boron concentrations exceeding the NLs of 1,000 micrograms per liter (ug/L) were commonly
observed in the vicinity of Koehn Lake and near the Muroc fault. Arsenic has been measured in concentrations above
the MCL of 10 pg/L in the Randsburg area and within the Southern FVGB. Chloride concentrations have exceeded the
recommended SMCL of 250 mg/L near Koehn Lake. Chloride concentrations have not exceeded the recommended
SMCL in the Southern FVGB. Although recently regulated and actively monitored, hexavalent chromium concentrations
are still below MCLs throughout the FVGB, except at the City’s wells showing localized elevated concentrations above
the 10 ug/L'. Hexavalent chromium will continue to be monitored at wells as part of the monitoring plan.

' Chromium-6 is currently regulated with the MCL of 50 ug/L for total chromium. A previously established California
MCL of 10 pg/L was invalidated by the Superior Court of Sacramento County on May 31, 2017.
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The SNMP monitoring plan will focus on the groundwater conditions with respect to TDS and nitrate-N. along with the
other primary parameters. Other constituents of concerns briefly discussed herein are monitored by the public water
supply purveyors as part of the drinking water regulations and not included in the SNMP monitoring plan. Water quality
conditions for these constituents are analyzed and further discussed in the Fremont Valley Basin GWMP.

9.2.3 Constituents of Emerging Concern

CEC is a term used to describe a broad range of unregulated chemical components, including pharmaceuticals and
personal care products, that are being found at trace levels in many water supplies. A “blue ribbon” science advisory
panel, convened by the State Water Board, prepared a report titled, “Monitoring Strategies for Chemicals of Emerging
Concern in Recycled Water” which presented recommendations for monitoring CECs in municipal recycled water used
for groundwater recharge. The Recycled Water Policy Attachment A states that “Monitoring of health-based CECs or
performance indicator CECs is not required for recycled water used for landscape irrigation due to the low risk for
ingestion of the water.”

Currently, recycled water is not directly used to recharge the groundwater basin in the FVGB. This preliminary SNMP
monitoring plan does not include monitoring CECs. Future monitoring of CECs can be incorporated into future updates
to the SNMP monitoring plan if the Plan area implements recycled water projects for recharging the basin.

9.24 Selection of Wells

Public supply wells and USGS monitoring wells are recommended elements of the SNMP monitoring plan. The City,
as the lead agency for the SNMP, worked closely with MPUD, other water suppliers, and other stakeholders in the Plan
area to identify potential wells for the SNMP monitoring plan.

Figure 24 shows the locations of the existing wells currently monitored by public agencies and the USGS in the FVGB.
The wells in this figure represent a pool of potential SNMP monitoring wells; and from this pool, a preliminary subset
has been identified and recommended for the SNMP monitoring plan. Four primary criteria are considered in identifying
specific wells to recommend for the SNMP monitoring plan:

e Maintain existing monitoring locations, particularly those that were installed by public entities and have
reasonably long periods of record (i.e., public supply wells).

e Provide coverage of areas of special interest, including monitoring of areas utilizing recycled water and
monitoring of areas near surface water courses to better understand surface water/groundwater interactions.

¢ Provide adequate geographic coverage for both the Northern and Southern FVGB.
o Select wells owned and operated by members of the RWMG for SNMP monitoring, if possible.

Of the 71 wells shown in Figure 24, seven are recommended as selected wells for the SNMP monitoring plan. These
seven wells meet all of the criteria described above. To select the appropriate number of wells to represent conditions
in the FVGB, monitoring well density guidelines recommended by DWR under the CASGEM and SGMA programs
were reviewed. Both CASGEM and SGMA use groundwater pumping estimates and basin geographic area as criteria
for general and broad density guidelines. Per the guidelines under the Hopkins (1984) method listed by CASGEM and
SGMA (Table 38), the recommended number of wells for the FVGB would range from approximately 5 to 10 wells,
based on estimated pumping (approximately 4,800 AFY) and basin area (523 square miles. Based on a review of these
guidelines, seven wells are recommended as an appropriate representative well density. More wells were selected in
the Northern FVGB than the Southern FVGB (five wells versus two), considering the larger basin area and higher
groundwater pumping in the Northern FVGB and areas with recycled water uses located in the Northern FVGB. Table
39 lists the seven selected wells and summarizes the well information available, with rationales for the selection of
each well. Figure 25 shows the locations of the selected seven wells. While some wells were selected that had limited
well log information available (i.e., two of the City’s selected wells have an unknown distance to the perforated
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intervals), these wells were selected because they had long-term monitoring data available for TDS and nitrate. As
new wells with monitoring data and complete bore-log information become available in the City’s system, the selection
of wells will be revisited and updated, and the new wells will be used to supplement the monitoring program as approved

by California City and the RWQCB.

Table 38: Monitoring Well Density Guidelines

CASGEM SGMA, BMP 2
Monitoring Well Density (wells per 100 miles?) | Monitoring Well Density (wells per 100 miles?)
Hopkins (1984) Hopkins (1984)
Basins pumping between 1,000 and 20 Basins with 1,000 — 10,000 AFY 20
10,000 AFY per 100 mi ' groundwater pumping per 100 mi?area '
Basins pumping between 250 and 10 Basins with 1,000 — 10,000 AFY 10
1,000 AFY per 100 mi2 ' groundwater pumping per 100 mi2area '
City of California City 100 Woodard & Curran
Fremont Valley Basin Salt and Nutrient Management Plan December 2018

5-210



ueld Juswabeueyy JusLINN pue Jjes uiseg Asjje/\ Juowa.

810¢ J8quiadsQ
UeLn) '3 pJEpOOM 10} A0 euwioged jo Ao
e e T ——
L ueld Juswabeueyy JusuinN pue jes
uiseg 12)eMpunoie
8102 ludy pajeaio dewy S9SN @ VWVO Joen0ss O £allen Juowais 1L unalng _m uiseq As||eA Juowaly4
V0O amo¥ © Ao ewoied © s V sapepunog Awnoo; 1 | '@
- e Suoie207 JI3M
by 0%3g oyouey O i 18D @ N SedjenN D jined 20INp A\ Q =
4 andn @ sounos eleq  pauoday ejeq skempeoy A/ Buuoyiuopy |enuajod
suoieso |9 Buriojiuoyp [enusyod iz ainbi4
YHHNI™

“

<

5-211



810¢ Jequiada(
UBLIND 9 PIEPOOA

ue|d Juawabeueyy JuaiinN pue Jjes uiseg As| e Juowal
4 A0 euwioged jo Ao

Aunuwiwog J98N SID 96 PUE 'NO| 'CINO0IY 'SOSN 'YOSN 'SO SAUIVSIND '$91ydeib00 Jmsiae] ‘943000 ‘9q00ImIBI 'US3 ‘YYON ‘SAN 'SOSN '9W0190 14S3 ‘B11 UABING HMQ :SINOS EIRQ Sl BIOS S98N U1 I8 9Q [[EUS U1 PIUIEIUOD EIE O dew 8t uodn aoueya vy

‘50151299 269) Aue Joj 395G PIN) AQ UON POYAS 9Q 10U PINOYS PUR K1UO $950cING 1P0]UEID PuE 83u8:3;81 10; 5| L UL SWIEISI] SIO A PINL

SN
8

z o
810z Ainr :pajear) deyy

ug|d Juswabeuey JusLNN pue Jes

fallen E,u_”.mmhwwwmwu.ﬂm __mﬂ uiseg Asjlep juowai4
INed 201NN AN\ sauepunog Aunogy 1 AUv EN._OO._& m:_._Oa_—_OE &Ezw _hOh
s||ap Buuoyuoy Aeuiwijald @ shempeoy A/ Q ﬂwﬂuw_ww w__wg ENC_E__Q._&

ue|d Buniojluo|y dINNS 10} pa3o9|as s||dM Aleulwijaid :6z ainbi4

22
:

4"4

5-212



910z JequiagaQ ue|d Juawabeueyy JuaiinN pue Jjes uiseg As| e Juowal
UeLn) '3 pJEpOOM €0l A0 eiwiofed jo Ao
auIgin] (|9 deaq : LA ‘BlqejieAe JON YN :8joN
(8¥eupu 1o} /102-G861 N-ejeiu ‘sl fddng 72 oM
pue SaL 40} ¥102-G861) aulqunL G961 ‘ainjesadwa] | 00€ Je Hels 16S YN/ .CL andi yinos
! g Jorep andn
spJodal Jo pouad Buo Hd ‘03
(8¥eu 10} €002 N-8jejiu ‘sl fiddn
. i _ dwa B LE |ddng no 0¢ IIBM
G861} pue SAL 40} /102-G861) aulqunL 896/ ainjessdwis] | GOZ Je Hejs G6¢e YN/ .Cl andi yinos
g Jorep andi
spJooal Jo pouad Buo Hd ‘03
usig
(eveupu 1o} /10Z-686 6961 N-ejeiu ‘saL . fiddng | edinieg 10-10 IIBM
pue SqJ 1o} 9,0Z-6861) 1Md al0jeg ‘ainesadwo | vSS - 86 ge9 19918 /.. Jalepy | Jelep UHON Jalepn [BD
spJodal Jo pouad Buo ‘Hd ‘93 e
(eye1u Joj 91,02 oqISIaWqng z-ﬁm:_c sal Addng | ouj o0ag L IoM
-£661 pue SAL 404 9102-0861) 9 0961 ainjeJadwa] 127 V2% «8 smep | oyouey ULON 098 oUaUEY
spJooal Jo pouad Buo “ ‘Hd ‘93
(eye1u Joj /102 3|qisiswgns N-ejeiu ‘saL fddng L0 1IBM
-7861 Pue SAL 404 910Z-861) | Jemodasioy 961 ‘ainmesedwis] | 0G¢ Je HelS 009 [991S / .7l e amod ULON Jaypeld puey
spJooal Jo pouad Buo Gz ‘Hd ‘03
(e1eu Jo} /102 N-8jejiu ‘sl Addn J5T) 5
- - : dwa 991s S | ewoye 0 vl lISM
8861 pue SAL 10} 9102-2.61) 1Ma ¢s6l ainjessdws | VYN 989 [es1s /.91 ey | JIEQ |  YHON A0 BILIO[ED
spJooal Jo pouad Buo ‘Hd ‘903 J0 An o
sasn Jajem pajokoal 0) —— A1
5010 pajeao) (ajeilu 10} 40z 1Md ¢s6l _229.8&@._. VYN €qs [981s / 91 Addns m_cé__mo ULON Ol IISM
-8861 PUe SAL 40} 7102-2961) g ¢ R N R Auo eiusojed
HA 03 O AID
spJooal Jo pouad Buo
(sBayesy) | (sBaiaay) | [eusjen
uo99|os 1o} sajeuoljey ku_,_w_m_n_ mm_ahﬂ_ﬁm_p_o (s)jemsvyuj yidaqg [18)awelq m_v_mp_. JaumQ m:.w_o._u_oﬂ_o \wwm“_nug
adA] dwng : pajelopad |ejol Buisen :
ue|d Buriojiuoly JIWNS 10} Pa3o3]asg s|[aM J0 }asang Aseuiwijaid :6¢ a|qeL
NYHHNIN
advaoom
-
-y

Vv

5-213



— \
a 9
WOODARD
&CURRAN

9.2.5 Sampling Frequency

The SNMP monitoring plan will include annual monitoring of the primary constituents for each well. Changes to the
sampling frequency could be made if sufficient reasons exist to extend or reduce the sampling frequency. For example,
if repeated monitoring results indicate that concentration levels are well below the MCL for a given constituent, it may
be justified to decrease the sampling frequency. Similarly, if concentrations for a constituent are repeatedly shown to
be approaching or exceeding the MCL, increased sampling frequency may be justified, particularly if the sampling
events are in close proximity to public supply wells and/or domestic wells.

The City and other agencies participating in the monitoring plan will follow the same monitoring schedule for all wells
in the SNMP monitoring plan to maintain a consistent sampling frequency and reporting timeline.

9.3  Monitoring Protocols
Groundwater samples collected as part of the SNMP monitoring plan will be collected using the following guidelines:

o  Prior to sampling, a water level measurement will be obtained from each well using a sounder after pumping
has been stopped at least a day.

o  Wells with dedicated pumps will be purged using the dedicated pumps. Wells without dedicated pumps will
be temporarily equipped with a submersible pump. Typically, three to five well casing volumes of water will be
purged or until two consecutive measurements of conductivity, temperature, pH, and dissolved oxygen are
within 10 percent of the previous two readings. At least five readings will be recorded during purging. Readings
will be collected by passing water through a flow-through cell connected to a meter.

e Samples for water quality analysis will be collected in containers provided by the laboratory for the analysis
intended.

e Each sample container will be labeled with the well number/location, date/time of sample collection, and
sampler's name. The samples shall be delivered to the laboratory under chain-of-custody.

o Field notes will be taken during each monitoring event, including documentation of well purging and sampling.

9.4 Quality Assurance/Quality Control

Consistent procedures for Quality Assurance/Quality Control (QA/QC) are essential for successful implementation of
the SNMP and for ensuring the accuracy of water quality data.

9.41 Data Reliability

Data obtained from wells will be scrutinized to determine if the data are representative of groundwater levels or water
quality trends at each well. Anomalous results may be investigated by collecting confirmation water samples.
Laboratory results will be validated with the laboratory’s internal QA/QC procedures. Equipment used to purge and
sample wells will be thoroughly cleaned between sampling locations to avoid cross contamination.

9.4.2 Field Equipment Calibration

Equipment used to measure field water quality parameters (EC, pH, and temperature) will be calibrated according to
manufacturer specifications prior to each sampling.

9.4.3 Field Duplicate Samples

Field duplicate samples will be collected at a frequency of 10 percent of the number of samples to be collected during
the sampling event. Each duplicate will be analyzed for the same parameters as the real sample. All duplicate samples
will be collected, numbered, packaged, and sealed in the same manner as the real samples.
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9.44 Reporting

A field log book will be kept to document all groundwater field monitoring activities. Field notes will document samples
collected, analysis methods, how and when (date and time) the well was purged and sampled, the amount of water
removed during the purging, and general field comments (such as site and/or weather conditions). If a well cannot be
sampled, the reason will be documented. A Chain of Custody will be completed for each sampling event.

9.5 Agency Responsibilities

The overall implementation of the SNMP monitoring plan will be led by the City in coordination with MPUD.
Stakeholders who are participating in the SNMP monitoring plan will also be responsible for monitoring and sampling
data for their wells using the adopted monitoring protocol. The City and the participating agencies will collaborate and
develop an understanding of respective roles and responsibilities for the joint data collection effort. Each agency will
submit their data to the City. The City will be responsible for reporting the entire set of data collected to the SWRCB
via the online Electronic Deliverable Format (EDF) as described below. The City will follow the reporting requirements
in compliance with LRWQCB requirements.

9.6 Online Data Submittal

Data collected as part of the SNMP monitoring plan will be submitted online electronically into the SWRCB's
GeoTracker GAMA online information system via EDF, as required by the SWRCB. The City will upload all EDFs for
each sampling event.
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10. PLAN IMPLEMENTATION

This section describes the management strategies and projects identified to support the goals and objectives of the
SNMP. Several programs and identified projects that will help manage groundwater supplies and quality are already
underway in the Plan area. The projects included in this Plan inform and support the regional goals and objectives
described in the Fremont Basin IRWM Plan.

10.1 Management Strategies

Best Management Practices (BMPs) are currently in place in the major land use sectors that are likely to be contributing
salts and nutrients to the groundwater basin. BMPs for municipal wastewater management, agriculture, reclaimed
wastewater irrigation, and septic systems are briefly described in the sections that follow.

10.1.1 Municipal Wastewater Management

The City and MPUD operate WWTPs within the FVGB and must implement a host of source control and industrial
waste management measures to control salts and nutrients in influent waters.

10.1.2 Agricultural BMPs

While the current agricultural area is small relative to the total Plan area, there is potential for agriculture to expand in
the future. Return flow from irrigation can contain significant amounts of salts and nutrients that may have significant
impacts to groundwater quality. Land management practices within agricultural fields include various BMPs, including:

o Drip irrigation and focused application of fertilizer and soil amendments — Water application with drip irrigation
(and the associated salt/nutrient loading) is minimized by focusing the amount and area applied. Application
of salts and nutrients is limited to the area at the point of the irrigation drip emitter, rather than broadcast
across a large area

¢ Soil and petiole testing - Itis common practice for land managers to conduct annual soil testing to understand
soil characteristics for crop production and flavor. Soil testing includes review of TDS and nitrate
characteristics. Land managers also typically test petioles’ to further refine crop nutrient needs.

10.1.3 Reclaimed Wastewater Irrigation BMPs

The implementation of recycled water is regulated by CCR Title 22. Numerous BMPs and operating procedures are
required to be followed when using recycled water for irrigation; these BMPs ensure safety and effectively reduce the
likelihood of over-application of fertilizers and soil amendments on grounds where recycled water is applied. The
following BMPs are implemented as part of reclaimed wastewater operations:

o Water quality monitoring at the treatment plant to ensure regulatory compliance and to meet monitoring
requirements for emerging contaminants as required by the Recycled Water Policy.

o [rrigation at agronomic rates — Irrigation is applied at a rate that does not exceed the demand of the plants,
with some allowance for flushing salts below the root zone, and does not exceed the field capacity of the soil.

o Site supervision — A site supervisor, who is responsible for the system and for providing surveillance at all
times to ensure compliance with regulations and permit requirements, is designated for each site. The site

1 Petiole is a plant tissue sampling typically collected for analysis of nutrients in plants.
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supervisor is trained to understand reclaimed wastewater and supervision duties. In addition to monitoring the
reclaimed wastewater system, the site supervisor must also conduct an annual self-inspection of the system.

e Minimize runoff from irrigation — Irrigation is not allowed to occur at any time when uncontrolled runoff may
occur, such as during times of rainfall or very low evapotranspiration; and any overspray must be controlled.

10.1.4 Onsite Wastewater Treatment System Management

There are permitted septic systems in the Plan area, each managed by individual property owners responsible for
employing a variety of BMPs such as monitoring and frequent pumping to manage the operation of the system. Permits
for septic systems can be obtained by application to the SWRCB. In June of 2012, the SWRCB adopted the Water
Quality Control Policy for Siting, Design, Operation, and Maintenance of Onsite Wastewater Treatment Systems
(OWTS). This policy was subsequently updated in April 2018. The intent of the policy is “to allow the continued use of
OWTS, while protecting water quality and public health”. BMPs required in the policy include site evaluations, setbacks,
and percolation tests for new systems.

10.2 Projects and Management Actions

Water management planning efforts and projects related to the SNMP are presented in Table 40 and are described in
the following sections. These projects will benefit the FVGB by supporting regional water supply reliability, promoting
sustainable use of the FVGB, and providing drinking water that meets regulatory requirements. Projects are classified
as either “conceptual” or “developed” in Table 40 based on the project’s status, level of development, and readiness to
proceed. Conceptual projects are those with minimal planning completed and that require further development to
quantify project benefits, costs, and schedule. Conceptual projects are generally expected to evolve into developed
projects as planning and design progress.

In addition to the management projects presented in Table 40, the Plan area identified various resource management
strategies through the Fremont Basin IRWM Plan to help local agencies manage water and water-related resources.
Resource management strategies that are pertinent to the SNMP and considered appropriate and valuable for the Plan
area are as follows:

o Agricultural water use efficiency - Using and applying scientific processes to control agricultural water delivery
and use to achieve a beneficial outcome.

o Urban water use efficiency - Implementing activities that reduce urban water use by increasing water use
efficiency.

o  Conjunctive management and groundwater storage - Coordinated and planned use and management of both
surface water and groundwater resources to maximize the availability and reliability of water supplies to meet
various management objectives.

o  Groundwater/aquifer remediation - Improving the quality of degraded groundwater for beneficial use by
removing constituents that affect its beneficial use.

o Pollution prevention - Reducing or eliminating waste at the source by modifying production processes,
promoting the use of non-toxic or less toxic substances, reducing the generation and/or discharge of the
pollutants, and preventing pollutants from entering the environment prior to treatment.

e Urban runoff management - Managing stormwater and dry-weather runoff by reducing pollutant loading and
the volumes and velocities or urban runoff discharged to surface waters.

e Land use planning and management - Planning for the housing and economic development needs of a
growing population, while providing for the efficient use of water, water quality, energy, and other resources.
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o Recharge areas protection - Implementing activities that ensure areas suitable for recharge continue to be
capable of adequate recharge and prevent pollutants from entering the groundwater to avoid expensive
treatment that may be necessary prior to beneficial use.

e  Public outreach and education - Using tools and practices to facilitate contributions by public individuals and
groups toward good water management outcomes.

Table 40: Basin Water Management Projects

. Implementing Impact to Salt and
P t P St
rojec urpose Agency age Nutrients Loadings
Restore lake lining Protects water quality
where portions are Citv of and potentially reduces
Central Park Lake Restoration | failing and install water y ... | Developed TDS and nitrate-N
) . California City .
recirculation pumps to concentrations to the
improve water quality groundwater basin.
Upgrade the City’
pgrade fhe LIy's Supports the SNMP
WWTP to be able to ,
Wastewater Treatment Plant L City of goals for recycled water
treat additional flows .. . .. |Developed
Upgrades California City use and protects
and produce more roundwater qualit
tertiary recycled water J quatty
Could include
measures to reduce
Fremont Valley Groundwater | Develop a GSP for the | City of Concentual both 'Il'JDS and ni:Jra o-N
Basin GSP Development FVGB California City P )
for protecting
groundwater quality.
Convert septic systems Citv of Decreases nitrate-N
Septic to Sewer Conversion | to sewer to improve y ... | Conceptual loading to groundwater
. California City .
groundwater quality basin.
Stormwater Capture and Capture and use City of Qecreases DS anq
stormwater to recharge . . ~. | Conceptual nitrate-N concentrations
Reuse/Recharge , California City . .
groundwater basin in groundwater basin.
Blend groundwater
from MPUD’s Well 30
) . ... .. | with groundwater from None, but decreases
Well Blending and Distribution MPUD'’s other six wells | MPUD Developed nitrate-N concentrations
System Enhancements , . .
to reduce nitrate-N in in potable water supply.
Well 30 below the 10
mg/L MCL
Replace water meters Accurately measure
New Water Meters P , RCWD Conceptual flow rates and promotes
for 300 connections )
water conservation.
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10.2.1 Well Blending and Distribution System Enhancements

This project will be implemented by MPUD and is currently at the developed stage. The project includes blending
groundwater from MPUD’s Well 30 with groundwater from MPUD’s other six wells to reduce nitrate-N in Well 30 below
the 10 mg/L MCL. The goal of the project is to provide drinking water that meets regulatory requirements with respect
to nitrate. Currently, Well 30 is out of service due to high levels of nitrate exceeding the 10 mg/L MCL as nitrate-N. The
blending system would be controlled by a Supervisory Control and Data Acquisition (SCADA) system that would allow
preset amounts of water into the blending tank from both Well 30 and the distribution system. Continuous nitrate as N
analyses would be performed on the effluent line from the tank. After the water is blended down to 80 percent of the
nitrate-N MCL or lower, the blended water would be pumped back into the distribution system. The constructed project
will include a new, higher head well pump, 500,000-gallon bolted steel blending tank, booster pump station, plant piping
and valves, two continuous nitrate analyzers, connection to the MPUD SCADA system, and about 3/4% of a mile 8-inch
diameter transmission pipeline.

Overall, this project does not change the TDS or nitrate-N loadings to the basin; but it will decrease nitrate-N
concentrations in the potable water supply.

10.2.2 City of California WWTP Upgrades

The City is at the developed stage for a number of upgrades to its WWTP to accommodate increases in flow and to
improve water quality. One major upgrade involves conversion from a chlorine to ultraviolet (UV) disinfection. The UV
process will eliminate the need to generate, handle, transport, or store toxic, hazardous, or corrosive chemicals. This
upgrade will improve the water quality to be recycled by removing some organic contaminants that might affect the
FVGB.

Overall, the WWTP upgrades will improve the water quality collected to be recycled and used to irrigate the City’s golf
course; therefore, these upgrades will ultimately protect water quality of the FVGB.

10.2.3 Fremont Valley Groundwater Basin GSP Development

As discussed in Section 1, the FVGB is designated as a low priority groundwater basin and the agencies within the
Plan area are not subject to SGMA’s GSA and GSP requirements. However, the City, AVEK, and MPUD have initiated
efforts to prepare the Plan area for SGMA compliance through the development of the Fremont Valley Basin GWMP.
The City, AVEK, and MPUD, as well as other key stakeholders in the Region, may elect to form a GSA in the future
and develop a GSP. This SNMP will support and inform the future development of a GSP for the FVGB with respect to
basin management strategies, monitoring and implementation strategies related to water quality from recycled water
use. The GSA for the FVGB will identify and prioritize projects and management actions to maintain the health of the
groundwater basin. The GSP for the FVGB may include the following:

e Basin-wide groundwater level monitoring
e Groundwater quality monitoring

e  Groundwater studies, including development of a robust, 3D groundwater model of water levels, salinity,
geological features, and stratigraphy

o Water recycling projects to offset groundwater pumping

o Stormwater capture and reuse/recharge studies that can be conducted in conjunction with the Fremont Basin
IRWM Plan

e Public Outreach Plan

e  Surface water monitoring program
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e Updating land cover maps for future agricultural expansion
e Encouraging conservation and BMPs for agriculture

Overall, the future GSP development will support the SNMP goals and objectives toward protecting groundwater quality
(and preventing one of the undesirable results identified under SGMA) and ensuring the long-term sustainable
management of groundwater resources. Over the long-term, active groundwater basin management could include
measures to reduce TDS and nitrate-N in the FVGB.

10.2.4 Septic to Sewer Conversion

Septic tanks are one of the major sources of nutrients in the FVGB. Septic to sewer conversion is considered in the
Plan are as a potential option to maintain nitrate levels in groundwater. Section 8 analyzed a future scenario to evaluate
the septic conversion that would be necessary to maintain current nitrogen levels under the baseline and three future
agricultural growth scenarios (light, medium, and heavy). The analysis suggested that almost all of the existing
(approximately 3,700) septic systems would need to be removed to maintain the current nitrate levels. Future projects
will likely include a combination of septic to sewer conversions in conjunction with stormwater recharge projects.
Moreover, Section 8 demonstrated that the FVGB has sufficient assimilative capacity for nitrate-N. In situations where
feasible, identified septic tanks may be abandoned and replaced by a centralized wastewater treatment facility as the
Plan area develops further.

Septic to sewer conversion would decrease nitrate-N and TDS concentrations in the FVGB as septic tanks contribute
nutrients and salts to the FVGB.

10.2.5 Stormwater Capture and Reuse/Recharge

Stormwater capture and reuse/recharge projects could be beneficial to the Plan area and they are being considered
conceptually as part of the Fremont Basin IRWM Plan. Stormwater projects are considered viable options to potentially
decrease TDS and nitrate concentrations in the basin, recharge the basin, and augment water supplies. Section 8
presented a future scenario with stormwater recharge to illustrate the potential stormwater recharge amount that would
be needed to maintain the 2015 TDS conditions under the baseline and three future agricultural growth scenarios (light,
medium, and heavy). Stormwater recharge amounts ranging from approximately 3,200 AFY for the baseline to over
11,000 AFY were needed to maintain 2015 levels for TDS. These values are not currently evaluated as quantitative
goals; however, the Plan area stakeholders will consider stormwater recharge projects that could be potentially
implemented to accomplish the IRWM stormwater-related objectives in the context of the SNMP. Future projects are
intended to support the Fremont Basin IRWM Objectives and Targets that are relevant to stormwater goals as
discussed in Section 6 (Table 22).

Stormwater projects could be beneficial to groundwater by potentially decreasing TDS and nitrate concentrations in
the FVGB as stormwater is likely to contain very low concentrations of these constituents.

10.2.6 Central Park Lake Restoration

The City has found that some inside surface areas of the lake are failing. This project will fix these failing spots by
installing lining on damage areas and install water recirculation pumps to improve water quality. The project is currently
in the developed stage - water quality analyses were completed and visual inspection of the lake was performed. The
lake is used to store recycled water before delivery to the golf course for irrigation. The lack of proper lining in the lake
could cause recycled water seepage to groundwater basin and could cause water quality issues with TDS and nitrate.

This project will protect water quality of the FVGB and could reduce TDS and nitrate-N concentrations.

City of California City 111 Woodard & Curran
Fremont Valley Basin Salt and Nutrient Management Plan December 2018

5-221



- .
a B
WOODARD
&CURRAN

10.3 Performance Measures

Performance measures are used to assess whether the goals and objectives of the SNMP are being met. The Fremont
Basin IRWM Plan identifies performance measures that can be utilized to ensure the RWMG is effectively addressing
key regional issues by meeting objectives and planning targets. Led by the City of California City, the RWMG will
collectively monitor progress towards meeting the IRWM objectives by reviewing the performance measures outlined
in the IRWM Plan and Section 6 of the SNMP. The objectives, targets and performance measures that apply to the
SNMP are summarized in Table 41. Each performance measure identifies at least one data source that can be used
to track the targets described in Section 6.

Table 41: Plan Performance Measures

Monitoring
Responsibility

Water Supply Objective: Increase regional water supply reliability to meet demands

Target Indicators Data Source

Increase recycled water use by 2025 Recycled water supply Recycled water City of California
compared to 2017 data customer meters | City
Proj Local
Increase stormwater capture by 2025 Stormwater capture data roject ocal water
Performance purveyors;
compared to 2017 o .
Monitoring Plans | project sponsors
. Local water
Project UIVEVOrsS:
Adapt to climate change impacts on runoff Increase in local supply Performance pro'ec); ’
and recharge, and from sea level rise development projects Monitoring Plans, pro) .
UWMPs sponsors; City of

California City

Water Quality Objective: Protect water quality in groundwater basins in the Region

, , Prevent degradation of Groundwater SNMP
Prevent degradation of groundwater basins . . L
. . groundwater basins quality data Monitoring Plans
according to Basin Plan , ,
according to Basin Plan
Map contaminant sites and movementin the | GeoTracker GAMA RWMG

Fremont Valley Groundwater Basin by 2027

Flood Management Objective: Reduce negative impacts of stormwater

Identify areas of highest flood risk in the Map of flood risk areas FEMA maps RWMG
Region by 2018
Implement projects to provide flood protection | Projects implemented IRWMP RWMG

to existing and future planned properties
where benefits exceed costs

Implement integrated, multi-benefit flood Projects implemented IRWMP RWMG
management projects, when feasible

10.4 Adaptive Management

The SNMP and associated monitoring plan will be adaptively managed as a part of ongoing data review and SNMP
updates. Data will be reviewed annually to evaluate whether the results are in the anticipated range based on the
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hydrogeologic conceptual model and predictive modeling of the FVGB. If analytical results are significantly different
than anticipated, the need for reassessing the model assumptions and/or modifying the SNMP monitoring plan will be
assessed. Adaptive management may also include assessing the potential need for additional BMPs, if warranted, to
protect water quality objectives and to achieve the SNMP goals.

10.5 Plan Approval and Update Process

This Draft SNMP was submitted to the RWMG on July 12, 2018 and the Draft SNMP was presented at a public
stakeholder meeting on September 20, 2018. Public comments on the Draft SNMP Report were considered and
incorporated into a Draft Final SNMP Report. The Final SNMP was submitted to the LRWQCB on December 26, 2018
for their review and incorporation into their Basin Planning process and subsequent environmental documentation
process. The Final SNMP Report (dated December 2018) will be posted online.

The timing of an update for the Plan is not tied to a scheduled reoccurrence interval; however, an update could be
triggered by the following:

e Major changes in land use or land management practices
e Changes in basin management

o Implementation of future recycled water projects

Any future updates would be conducted utilizing a similar collaborative process as was utilized for development of this
SNMP. The basin monitoring plan will be reviewed to determine the need for updates every five years. More frequent
updates may occur if justifiable by basin conditions and data.

10.6 Conclusions

The average TDS and nitrate concentrations and the available assimilative capacity were discussed in Section 8. For
TDS, the SNMP evaluated the assimilative capacity of the basin both for the recommended SMCL of 500 mg/L and
the upper limit SMCL of 1,000 mg/L. For the purpose of this SNMP, the upper limit SMCL of 1,000 mg/L for TDS and
the MCL of 10 mg/L for nitrate-N were considered as the water quality objectives for evaluating the assimilative capacity
of the FVGB. As discussed in Section 8, the Northern FVGB and Southern FVGB are at or slightly below the
recommended SMCL of 500 mg/L for TDS, but substantially below the upper limit SMCL of 1,000 mg/L. The
antidegradation analysis determined that even under the heavy agricultural growth scenario, only 6 percent of the
assimilative capacity of the basin would be used within the Plan period (2040) based on the 1,000 mg/L water quality
objective for TDS, and only 1 percent would be used without any future agricultural growth. Both the Northern and
Southern FVGB are substantially below the water quality objective for nitrate as N (10 mg/L), and nitrate-N levels are
not expected to substantially increase within the Plan period (about 3 percent of the assimilative capacity).
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APPENDIX A: GROUNDWATER ELEVATION CONTOUR MAPS
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