CHINO BASIN WATERMASTER

NOTICE OF MEETING

Tuesday, Auqust 4, 2026

11:00 a.m. — Watermaster Board Special Meeting
(Public Hearing RE: 2025 Safe Yield Reevaluation)

Watermaster’s function is to administer and enforce provisions of the Judgment and subsequent orders of the Court,
and to develop and implement an Optimum Basin Management Program




CHINO BASIN WATERMASTER
WATERMASTER BOARD — SPECIAL MEETING
11:00 a.m. — August 4, 2026
Mr. Marty Zvirbulis, Chair
Mr. Jeff Pierson, Vice-Chair
Mr. Bob Bowcock, Secretary/Treasurer
At The Offices Of
Chino Basin Watermaster
9641 San Bernardino Road
Rancho Cucamonga, CA 91730

(Call can be taken remotely via Zoom at this_link)

AGENDA

CALL TO ORDER

ROLL CALL

AGENDA — ADDITIONS/REORDER

I. BUSINESS ITEM:
A. PUBLIC HEARING: 2025 SAFE YIELD REEVALUATION
Conduct a public hearing to adopt Resolution 2026-03 and move the Court to amend Judgment
Paragraph 6 to reset the Safe Yield to 121,200 acre-feet per year effective July 1, 2026.

Open Public Hearing
Request Staff Report
Public Comments

Close Public Hearing

PwnE

. BOARD MEMBER COMMENTS

ADJOURNMENT


https://us06web.zoom.us/j/82230827274?pwd=ua45gbl2AVO4umWUN9WFhIKaqeJOtb.1

CHINO BASIN WATERMASTER

9641 San Bernardino Road, Rancho Cucamonga, CA 91730
909.484.3888 www.cbwm.org

STAFF REPORT

DATE: August 4, 2026
TO: Board Members

SUBJECT: 2025 Safe Yield Reevaluation (Business Item 1.A.)

Issue: The Chino Basin Watermaster Board is convening a special meeting to hold a public hearing to
consider a recommendation to adopt a resolution and move the court to reset the Safe Yield of
the Basin. [Within WM Duties and Powers]

Recommendation: Conduct a public hearing to consider adoption of Resolution 2026-03 and move the
Court to amend Paragraph 6 of the Restated Judgment to reset the Safe Yield to
121,200 acre-feet per year effective July 1, 2026.

Financial Impact:  There is no direct impact to the Watermaster budget.

ACTIONS:

Appropriative Pool — June 11, 2026 [Final]: Provided advice and assistance.

Non-Agricultural Pool — June 11, 202 [Final]: Provided advice and assistance.

Agricultural Pool — June 11, 2026 [Final]: Provided advice and assistance.

Advisory Committee — June 18, 2026 [Final]: Provided advice and assistance.

Watermaster Board — June 25, 2026 [Final]: Unanimously adopted the Safe Yield Reevaluation Report as final.

Appropriative Pool — July 09, 2026 [Final]: Unanimously supported recommendation to reset Safe Yield in accordance with 2025
Safe Yield Reevaluation Report effective July 1, 2026.

Non-Agricultural Pool — July 09, 202 [Final]: Unanimously supported Appropriative Pool recommendation to the Board.
Agricultural Pool — July 09, 2026 [Final]: Unanimously supported Appropriative Pool recommendation to reset Safe Yield.
Advisory Committee — July 16, 2026 [Final]: Recommend Board request to return item to Pools for further advice and assistance.
Watermaster Board — July 23, 2026 [Final]: Approved motion by a vote of 8-1 to hold a public hearing on August 4, 2026.
Watermaster Board — August 4, 2026 [Recommendation]: Adopt Resolution 2026-03 and move court to reset Safe Yield.
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BACKGROUND

The 2017 Court Order resetting the Basin’s Safe Yield established a 2025 model update and Safe Yield
evaluation, “Interim Corrections”, and an annual data collection and evaluation process. Consistent with
that Order, the technical analysis supporting the 2025 Safe Yield Reevaluation Report (Attachment 2.b)
was prepared using the court-approved 2022 Safe Yield Methodology (Attachment 2.a). The analysis,
together with the independent Peer Review recommendations, was completed and approved by the Board
on June 25, 2026.

The technical analysis began in 2023 and concluded with a presentation of draft results in March 2025. In
April 2025, the Watermaster Board directed staff to engage an independent firm to conduct a peer review
evaluation of the model results.

On September 12, 2025, the Court granted Watermaster's motion for extension of time to complete the
Safe Yield evaluation and set a completion date of October 31, 2025.

The Board, on September 25, 2025, received an informational presentation by the independent Peer
Review firm, S.S. Papadopulos (SSP&A) of the peer review findings and recommendations. After the
presentation was given, the Draft 2025 Safe Yield Reevaluation Report including the Peer Review report
was distributed to parties for feedback. Watermaster received written feedback from individual parties, and
from the Appropriative Pool. The feedback was discussed at the December 2025 Pool Committee meetings
which resulted in the advice and assistance described below.

In October 2025, SSP&A provided its official recommendation in Appendix A, the Supplemental
Hydrogeologic Information, and the Executive Summary is provided as Attachment 1. Included in Appendix
A, on October 23, 2025, West Yost provided its response on Appendix E-1, Response to Recommendations
from SSP&A Peer Review Report. On December 5, 2025, Mr. Jim Van de Water and Mr. Thomas Harder
of Thomas Harder & Company (Appropriative Pool technical consultant) provided a letter in response to
the Peer Review recommendation.

At their December 11, 2025, meetings, the three Pool Committees provided their advice and assistance on
the draft Safe Yield Reevaluation Report and Peer Review Recommendations as follows:

e The Appropriative Pool made a motion out of Confidential Session, directing their technical
consultant, Mr. Thomas Harder of Thomas Harder & Company, to work with West Yost to develop
a recommended scope of work to implement the agreed-upon recommendations to improve
identified elements of the Chino Valley Model. The Pool further indicated that they do not believe
the technical analysis work for the reevaluation of the safe yield to be complete.

e The Overlying (Non-Agricultural) Pool expressed support for the Appropriative Pool’s position,
though the Pool expressly stated that they do not intend to fund any related additional technical
work.

o The Overlying (Agricultural) Pool was given an update from staff as to the other Pool Committees’
positions. They further discussed the item in Confidential Session and did not provide any
reportable action.

In 2026, a scope of work was developed and budget amendment approved by the Advisory Committee and
Watermaster Board to implement refinements to the 2025 Chino Valley Model. The refinements were
completed, peer reviewed, and documented in the final report. Section 7.3.2 of the report details the results
of the technical analysis and a Tentative Safe Yield of 121,200 acre-feet (AF) per year for the ten-year
period 2021-2030.

DISCUSSION

To complete the Safe Yield Reevaluation effort, the Final 2025 Safe Yield Reevaluation Report was
presented to the Pool and Advisory Committees in June 2026 for review and final comments. Watermaster
received comments via correspondence from the Appropriative Pool, State of California, and the City of
Ontario. Watermaster’s responses to the comment letter and emails received have been prepared by West
Yost and were presented in the June 2026 staff report as an attachment.
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The Watermaster Board was asked to consider whether the 2025 Safe Yield Reevaluation Report's
evaluation of the Safe Yield of the Basin for the period July 1, 2020 through June 30, 2030, in accordance
with the 2022 Safe Yield reset methodology, was complete. At its June 25, 2026 regular meeting, the
Watermaster Board unanimously accepted the 2025 Safe Yield Reevaluation Report as complete and
final in furtherance of the approved court orders including the 2022 Safe Yield Methodology.

Following the Watermaster Board action on the final report in June 2026, the Pool Committees were asked
to provide advice and assistance to the Board regarding a potential Board motion requesting that the Court
amend the Restated Judgment to set the Basin’s Safe Yield at 121,200 AF per year for the period of July
1, 2025 through June 30, 2030. As identified in the final report, following the completion of the Reevaluation,
in FY 2026/27, Watermaster will initiate the process to update the Storage Management Plan to develop
criteria for withdrawing water from storage accounts. These criteria will include procedures to evaluate
withdrawals to prevent Material Physical Injury to the Basin and Chino Basin Parties.

The item was considered by the three Pool Committees at their July 9, 2026 regular meetings. The
Appropriative Pool (AP) took action to unanimously recommend the Safe Yield be reset to 121,200 AF per
year starting July 1, 2026. The Overlying (Non-Agricultural) Pool did not take formal action but expressed
support to the AP’s position. The Overlying (Agricultural) Pool unanimously supported the AP
recommendation. At the July 16, 2026 Advisory Committee meeting, the item was presented and extensive
discussion ensued. The Committee member representing Monte Vista Water District made a motion to
“advise the Board to maintain the current operating Safe Yield (sic) at 131,000 acre feet until the 2030
review”. The motion failed to pass with 58% of volume votes against. Subsequently, the Minor 1
representative made a motion to “recommend the Board defer action back to the Pool Committees with a
request that the Appropriative Pool Committee develop a recommended proposal/motion to be delivered
back through the Pool process, Advisory Committee and to the Board.” The motion was passed with 52.87%
volume votes in favor.

The Watermaster Board must consider the actions of the Pool and Advisory Committees and its obligations
established under the Judgment to administer the Chino Basin Judgment and to carry out the
responsibilities assigned to it by the Court. Subject to the Court’s continuing jurisdiction, among
Watermaster’s core responsibilities is evaluating and recommending any necessary changes to the Basin’s
Safe Yield to ensure that long-term groundwater production remains in balance with the Basin’s available
recharge and to the extent there is over-production, it is off-set by replenishment. (See Judgment Paragraph
42 [“General Pattern of Operations”].) Watermaster may not knowingly permit overdraft without Court
approval. In fact, overdraft was enjoined by the entry of the Judgment in 1978 and has only been allowed
only where it has been expressly authorized, by the Court, such as the initially authorized 5,000 AFY over
40 years and the controlled overdraft of 400,000 AF to effectuate Basin Re-Operation and Hydraulic
Control.

Consistent with the Court-approved 2022 Safe Yield Methodology, Watermaster has continued to move
beyond the historic hindcast formula for evaluating Safe Yield and now relies on an updated groundwater
model that incorporates long-term hydrologic data together with projected pumping demands and other
change in circumstances in an effort to provide a more comprehensive and reliable estimate of the Basin’s
forecasted Safe Yield. Thus, in completing the 2025 Safe Yield Reevaluation, Watermaster followed the
procedures established by Court Order, including preparation of the required technical analysis, solicited
stakeholder comments, including technical experts from the Overlying (Agricultural) Pool and the
Appropriative Pool, as well as an independent peer review of the methodology and results.

The independent peer reviewer, S.S. Papadopulos & Associates, concluded that the technical approach
employed by Watermaster was consistent with accepted professional best practices while also identifying
opportunities to further strengthen the modeling estimate. Those recommendations were incorporated
through additional model refinements completed by West Yost, after which the model and resulting Safe
Yield estimate were reevaluated and documented in the Final 2025 Safe Yield Reevaluation Report. The
final technical analysis resulted in a recommended Safe Yield of 121,200 AF per year for the period of
2021-2030.
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Following completion of the refinements and peer review recommendations, Watermaster received
additional technical comments from representatives of the Parties, including the technical consultants for
the Appropriative Pool and State of California. After consideration of the peer review recommendations and
the completed refinements, no additional changes to the technical analysis were recommended that would
alter the estimated Safe Yield. Accordingly, the record supporting the Final 2025 Safe Yield Reevaluation
Report reflects substantial technical evidence supporting the estimated Safe Yield of 121,200 AF per year.

The three Pool Committees supported a reset of the Safe Yield for the period of July 1, 2026 - June 30,
2030, at the amount (121,200 AF per year) the final report identified. The Advisory Committee chose not
to act in accordance with the Pool Committee recommended actions and forward the item to Watermaster
with a recommendation that the item be returned to the Pools for further advice and assistance. The
Advisory Committee did not identify or provide any new technical information or evidence calling into
guestion the accuracy of the Safe Yield estimate. Rather, the discussion focused primarily on whether
implementation of the revised Safe Yield should occur at this time or provide the Appropriative Pool the
opportunity to discuss a supportable basis for an alternative recommendation. However, the Final 2025
Safe Yield Reevaluation Report does not provide any technical basis for retaining the current Safe Yield of
131,000 AF per year according to the court-ordered reevaluation methodology.

At the regular July 2026 meeting, the Watermaster Board, by majority, moved to hold a public hearing
regarding the 2025 Safe Yield Reevaluation. The Appropriative Pool Committee convened a Special
Meeting on July 30, 2026, where it approved by a majority vote, with two votes to “abstain” and one “no”
vote, a motion recommending amending the Restated Judgment to reset the Safe Yield to 121,200 AF per
year effective July 1, 2026. Therefore, the Board is recommended to complete the Public Hearing and
consider adoption of Resolution 2026-03, and if approved, move the Court to amend Restated Judgment
Paragraph 6 to reset the Safe Yield to 121,200 AF per year effective July 1, 2026.

ATTACHMENTS
1. 2017 Safe Yield Reset Court Order (excerpt)
2. Resolution 2026-03
a. Exhibit “A” — 2022 Safe Yield Methodology Court Order (excerpt)
b. Exhibit “B” — 2025 Safe Yield Reevaluation Report
3. 2019 Findings and Order Regarding Amendments to the Restated Judgment, Peace Agreement, Peace Il
Agreement, and Re-Operation Schedule
4. 2020 Safe Yield Reset Court Order
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ATTACHMENT 2

RESOLUTION 2026-03
OF THE CHINO BASIN WATERMASTER
REGARDING THE RESET OF THE SAFE YIELD

1. WHEREAS, the Chino Basin Watermaster (“Watermaster”) was appointed pursuant to the
Judgment in Chino Basin Municipal Water District v. City of Chino (San Bernardino Superior Court
Case No. RCV RS51010) to administer and enforce the provisions of the Judgment and any
subsequent instructions and orders of the Court; and

2. WHEREAS, the Judgment was entered in 1978 and set the initial Safe Yield of the Chino
Basin at 140,000 acre-feet per year (“AFY”), defined Safe Yield, and reserved continuing
jurisdiction to the Court to amend the Safe Yield as conditions warrant; and

3. WHEREAS, the Optimum Basin Management Program (“OBMP”) Implementation Plan
and Watermaster Rules and Regulations require Watermaster to periodically evaluate and
redetermine the Safe Yield of the Chino Basin; and

4, WHEREAS, on April 28, 2017, the Court entered its Orders for Watermaster’s Motion
Regarding 2015 Safe Yield Reset Agreement, Amendment of Restated Judgment, Paragraph 6
(2017 Order™), which reset the Safe Yield to 135,000 AFY, established the process for future Safe
Yield reevaluations and resets, authorized future updates to the Safe Yield methodology, and
required Watermaster to update the Basin Model and undertake the Safe Yield evaluation that is
the subject of this Resolution; and

5. WHEREAS, on March 15, 2019, in its Findings and Order Regarding Amendments to the
Restated Judgment, Peace Agreement, Peace Il Agreement, and Re-Operation Schedule, the
Court- directed Watermaster to proceed with the evaluation of the Safe Yield pursuant to the
process described in the 2017 Order; and

6. WHEREAS, on December 16, 2020, the Court approved Watermaster's 2020 Safe Yield
Reset and amended Paragraph 6 of the Restated Judgment to establish the Safe Yield of the Chino
Basin at 131,000 AFY; and

7. WHEREAS, on December 16, 2022, the Court approved the 2022 SYRMU attached hereto
as Exhibit A, found that the methodology was consistent with the Judgment and prior Court orders,
and directed Watermaster to conduct future Safe Yield evaluations using the 2022 SYRMU until
the Court approved a subsequent methodology; and

8. WHEREAS, following the Court’s approval of the 2022 SYRMU, Watermaster initiated the
2025 Safe Yield Reevaluation in accordance with the Court’'s orders, including a series of
stakeholder workshops regarding the hydrogeologic conceptual model, scenario development,
model calibration, reevaluation process, and preliminary findings, conducted between August 2023
and March 2025; and

9. WHEREAS, during the 2025 Safe Yield Reevaluation, preliminary results indicated a
potentially significant reduction in Basin recharge and Safe Yield as compared to the Safe Yield
established by the Court in 2020, and on March 27, 2025, the Watermaster Board directed staff to
obtain an independent peer review of the reevaluation and associated groundwater model
analyses; and
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10. WHEREAS, Watermaster sought the advice and recommendations of the Appropriative
Pool Committee, the Overlying (Agricultural) Pool Committee, the Overlying (Non-Agricultural) Pool
Committee, and the Advisory Committee regarding the process for selection and retention of an
independent peer reviewer, and, following review by the Advisory Committee on April 17, 2025, on
April 24, 2025, the Watermaster Board authorized proceeding with the peer-review process through
the engagement of S.S. Papadopulos & Associates, Inc. (“SSPA”); and

11. WHEREAS, on May 7, 2026, Watermaster moved the Court for an extension of time to
complete the 2025 Safe Yield Reevaluation in order to incorporate independent peer review into
the evaluation process, and on September 12, 2026, the Court found that Watermaster had
complied with the requirements of the 2017 Order, Watermaster’'s Rules and Regulations, and the
OBMP Implementation Plan, further finding that incorporation of independent peer review was
reasonable under the circumstances and extending the deadline for completion of the reevaluation;
and

12. WHEREAS, S.S. Papadopulos & Associates, Inc. (“SSPA”) completed an independent
peer review of the 2025 Safe Yield Reevaluation and associated technical analyses and
documented its findings in the SSPA Peer Review Report; and

13. WHEREAS, Watermaster’'s Engineer documented the methodology, analyses,
assumptions, findings and recommendations resulting from the 2025 Safe Yield Reevaluation and
the independent peer review in the 2025 Safe Yield Reevaluation Report, attached hereto as
Exhibit B and incorporated herein by this reference; and

14. WHEREAS, at its regular meeting on June 25, 2026, the Watermaster Board unanimously
accepted the 2025 Safe Yield Reevaluation Report as complete and final in furtherance of court
orders which includes the Court’'s December 16, 2022, Order approving the 2022 SYRMU; and

15. WHEREAS, On July 9, 2026, the Appropriative Pool Committee and the Overlying
(Agricultural) Pool Committee provided advice and assistance to the Watermaster Board supporting
a motion requesting that the Court amend Paragraph 6 of the Restated Judgment to establish the
Safe Yield of the Chino Basin at 121,200 AFY for the period July 1, 2026 through June 30, 2030,
and the Overlying (Non-Agricultural) Pool Committee did not take formal action but indicated
support for the Appropriative Pool Committee’s recommendation; and

16. WHEREAS, on July 16, 2026, the Advisory Committee approved a motion, with 52.87% in
favor, to request that the Board defer action back to the Pools with a request to have the
Appropriative Pool craft specific motion language regarding safe yield that the full Board may
consider at an upcoming regular meeting.

17. WHEREAS, on July 23, 2026, the Watermaster Board voted to hold a special meeting to
conduct a Public Hearing regarding the 2025 Safe Yield Reevaluation.

18. WHEREAS, on July 30, 2026, the Appropriative Pool Committee convened a special
meeting, where it approved by a majority vote, with two votes to “abstain” and one “no” vote, a

motion recommending amending the Restated Judgment to reset the Safe Yield to 121,200 AF per
year effective July 1, 2026.

20f5

Page 11



NOW, THEREFORE, BE IT RESOLVED, on the basis of the staff reports, expert opinions, and
substantial evidence presented, the Watermaster Board finds and determines that:

1. The Court should amend Paragraph 6 of the Restated Judgment, setting the Safe Yield of
the Chino Basin effective July 1, 2026 at 121,200 AFY, and no undesirable results or
Material Physical Injury will result if the Safe Yield is reset in this manner.

2. Watermaster should continue to evaluate and implement prudent management measures
identified in the 2025 Safe Yield Report, including recharge planning, storage
management planning, and operational optimization measures, to address localized
potential impacts identified in the 2025 Safe Yield Reevaluation.

3. Watermaster legal counsel is directed to prepare and file a motion with the Court to reset
the Safe Yield in accordance with this Resolution.

ADOPTED by the Watermaster Board on this 4th day of August 2026.

By:

Chairman, Watermaster Board

ATTEST:

Board Secretary
Chino Basin Watermaster
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STATE OF CALIFORNIA )
) ss
COUNTY OF SAN BERNARDINO )

I, Bob Bowcock, Secretary of the Chino Basin Watermaster, DO HEREBY CERTIFY that the
foregoing Resolution being No. 2026-03, was adopted at a special meeting of the Chino Basin Watermaster
Board on August 4, 2026, by the following vote:

AYES: 0
NOES: 0
ABSENT: 0
ABSTAIN: 0
CHINO BASIN WATERMASTER
Secretary
Date:
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LIST OF EXHIBITS

Exhibit A: 2022 Safe Yield Methodology Court Order (Excerpt)

Exhibit B: 2025 Safe Yield Reevaluation Report

50f5

Page 14



EXHIBIT A TO ATTACHMENT 2

Page 15



23692 Birtcher Drive 949.420.3030 phone
Lake Forest CA 92630 530.756.5991 fax
westyost.com

RESET TECHNICAL MEMORANDUM

DATE: October 6, 2022 Project No.: 941-80-22-32
SENT VIA: EMAIL

TO: Peter Kavounas, Chino Basin Watermaster

FROM: Garrett Rapp, PE, RCE #86007
Andy Malone, PG

SUBJECT: 2022 Methodology to Reset the Safe Yield of the Chino Basin

2022 UPDATED SAFE YIELD RESET METHODOLOGY

This technical memorandum summarizes the methodology? to calculate the Safe Yield of the Chino Basin
for the 2025 Safe Yield Reevaluation and subsequent Safe Yield evaluations. The methodology: (i) is
consistent with professional custom, standard, and practice; (ii) incorporates current best management
practices and hydrologic science; and (iii) is consistent with the definition of Safe Yield in the Judgment
and the Physical Solution.

1. Use data collected since the implementation of the OBMP to re-calibrate the Watermaster’s
groundwater-flow model. The re-calibration period should be long enough to include wet and
dry periods relative to the long-term historical precipitation record.

2. Conduct an uncertainty analysis of the re-calibrated groundwater-flow model to identify a
plausible range of calibrated models.

3. Describe current and projected future cultural conditions, including but not limited to land use
and water-management practices, such as: pumping, managed recharge, managed
groundwater storage, impervious land cover, water recycling, and water conservation practices.
Identify a possible range of projected future cultural conditions.

4. Using the most current research on future climate and hydrology, identify a possible range of
projected future climatic conditions in the Santa Ana River watershed.

5. Using the results of [3.] and [4.] above, prepare an ensemble of multiple projection scenarios of
combinations of future climate/hydrology and cultural conditions (herein called the “Projection
Ensemble”). Assign likelihoods to each scenario in the Projection Ensemble.

6. Simulate the range for the potential future water budget and groundwater conditions in the
Chino Basin over no less than a 50-year future period. This is accomplished by using:

i.  The range of calibrated models developed in [2.], and

ii.  The Projection Ensemble developed in [5.] as model input data.

1 A detailed description of the methodology summarized here can be found in the technical memorandum titled
“2022 Update of the Chino Basin Safe Yield Reset Methodology,” dated October 6, 2022.
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TM — Chino Basin Watermaster
October 6, 2022
Page 2

7. Using the results of [6.] above, characterize the range in the model results for:

i.  Groundwater conditions, including: groundwater elevations, groundwater in storage,
and groundwater flow directions, and

ii. The water budget, including: basin inflows, outflows, change in storage, and net
recharge.

8. Using the set of net recharge results from [7.ii], determine a tentative Safe Yield as the
likelihood-weighted average net recharge over the 10-year prospective period for which the
Safe Yield is being redetermined (Tentative Safe Yield).

9. Evaluate whether the groundwater production at the Tentative Safe Yield estimated in [8] above
will cause or threaten to cause "undesirable results" or "Material Physical Injury." If
groundwater production at Tentative Safe Yield will cause or threaten to cause "undesirable
results" or "Material Physical Injury," then Watermaster will identify and implement prudent
measures necessary to mitigate "undesirable results" or "Material Physical Injury," set the value
of Safe Yield to ensure there is no "undesirable results" or "Material Physical Injury," or
implement a combination of mitigation measures and a changed Safe Yield.
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FINAL REPORT | JUNE 2026

2025 Safe Yield Reevaluation

PREPARED FOR

Chino Basin Watermaster

PREPARED BY
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2025 Safe Yield Reevaluation

Prepared for

Chino Basin Watermaster

Project No. 941-80-24-32

June 23, 2026

Prepared by: Garrett Rapp Date
Q/Q\_ S M@\ June 23, 2026
OTK/O,C Review: Andy Malone Date
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SECTION 1

Introduction

This 2025 Safe Yield Reevaluation (2025 SYR) report describes and documents the evaluation of the Safe
Yield of the Chino Basin for the period of Fiscal Year (FY) 2021 through 2030.* The 2025 SYR was completed
pursuant to the April 28, 2017 Court Order on the Safe Yield of the Chino Basin (2017 Court Order),>3
which was incorporated into Watermaster’s Rules and Regulations (2022 R&R).* This 2025 SYR follows the
2022 Safe Yield Reset Methodology that was approved by the Court in December 2022. This section
describes background information on the Court requirements to conduct the 2025 SYR, the scope of work
of this effort, the peer review and stakeholder engagement, and the organization of this report.

1.1 BACKGROUND

The original Safe Yield of the Chino Basin (Basin) was defined in the Stipulated Judgment (Judgment)
entered in 1978 (Chino Basin Municipal Water District vs. the City of Chino et al. [SBSC Case
No. RCV 51010]). Figure 1-1 shows the adjudicated and hydrologic boundaries of the Basin. The Judgment
defined the Safe Yield as “[t]he long-term average annual quantity of ground water... which can be
produced from the Basin under cultural conditions of a particular year without causing an undesirable
result,” set an initial Safe Yield of 140,000 acre-feet/year (afy), and defined the allocation of pumping
rights among the Parties. A physical solution was also established, requiring the Court-appointed
Watermaster (the Chino Basin Watermaster, or Watermaster) to offset pumping in excess of these rights
by acquiring and recharging supplemental water funded by assessments on over-producers.

In 2000, Watermaster developed the Optimum Basin Management Program (OBMP) and the Parties to
the Judgment entered into the Peace Agreement and prepared the OBMP Implementation Plan. The
OBMP Implementation Plan required that Watermaster recalculate the Safe Yield in 2011 and every ten
years thereafter, acknowledging that the Safe Yield is influenced by changes in cultural conditions such as
land use, water use, and groundwater pumping patterns.

1.1.1 Prior Safe Yield Recalculations

The initial Safe Yield recalculation was completed in 2015 for the period from FY 2011 through 2020. The
methodology for this recalculation, known as the 2015 Safe Yield Reset Methodology (2015 SYRM), relied
on long-term hydrology and incorporated data spanning 1921 to 2011. The 2015 SYRM involved
recalibrating Watermaster’s groundwater-flow model using the most recent data available, especially
data collected since the implementation of the OBMP. To estimate the future net recharge in the Basin,
the 2015 SYRM also considered a long-term historical record of precipitation along with anticipated future
charges in cultural conditions, such as plans for pumping, stormwater recharge, and supplemental water
recharge. Based on this process, a Safe Yield of 135,000 afy was calculated for the period from FY 2011
through 2020.

120200716 Notice of Lodging of [Proposed] Order re CBWM Motion re 2020 Safe Yield Reset.pdf

2 Orders for Watermaster’s Motion Regarding the 2015 Safe Yield Reset Agreement, Amendment of Restated Judgment,
Paragraph 6, Superior Court for the County of San Bernardino (2017).

3 Order Regarding the Appeal Parties Motion, Superior Court for the County of San Bernardino (2019).

42022 Watermaster Rules and Regulations
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Pursuant to the 2017 Court Order, Watermaster completed the 2020 Safe Yield Recalculation (2020 SYR)
for the period of FY 2021 through 2030 using the 2015 SYRM. Watermaster’s groundwater-flow model
was recalibrated using long-term historical data and was used to project a prospective net recharge to the
Basin of 131,000 afy under then-current and projected cultural conditions for the period of FY 2021
through 2030. The 2020 SYR resulted in the Court adopting a Safe Yield of 131,000 afy for the period of
FY 2021 through 2030.

1.1.2 2022 Safe Yield Reset Methodology

During the peer review process for the 2020 SYR, the parties and peer reviewers provided several comments
and recommendations to address the uncertainty in future water plans in calculating the Safe Yield. These
included recommendations to simulate multiple pumping scenarios to address predictive uncertainty more
comprehensively. In addition to the comments on the 2020 SYR Report, the City of Chino opposed the
2020 Safe Yield Reset on the grounds that the process did not adequately address uncertainty.”

The 2017 Court Order® permits Watermaster, with recommendation and advice from the Pools and
Advisory Committee, to supplement the 2015 SYRM by incorporating advancements in best management
practices and hydrologic science. In response to recommendations arising from the 2020 SYR, objections
to the 2020 SYR, and pursuant to the authority granted by the 2017 Court Order, Watermaster initiated a
process in 2021 to update the 2015 SYRM.

The SYRM update process began in October 2021. Three workshops occurred during the period from
October 2021 through July 2022, in which three draft technical memoranda were circulated for review
and comment by the parties and technical peer reviewers. The final technical memorandum (TM)
documenting the revised SYRM (called the 2022 Safe Yield Reset Methodology, or 2022 SYRM) was
published on October 6, 20227 and approved by the Court in December 2022.8 The 2022 SYRM includes
the following steps:

(i) Use data collected since the implementation of the OBMP to re-calibrate the Watermaster’s
groundwater-flow model. The re-calibration period should be long enough to include wet and
dry periods relative to the long-term historical precipitation record.

(ii) Conduct an uncertainty analysis of the re-calibrated groundwater-flow model to identify a
plausible range of calibrated models.

(iii) Describe current and projected future cultural conditions, including but not limited to land use
and water-management practices, such as: pumping, managed recharge, managed
groundwater storage, impervious land cover, water recycling, and water conservation
practices. Identify a possible range of projected future cultural conditions.

(iv) Using the most current research on future climate and hydrology, identify a possible range of
projected future climatic conditions in the Santa Ana River watershed.

520200615 City of Chino's Opposition to CVWM Motion re 2020 Safe Yield Reset.pdf
6 See pages 16-17 of the 2017 Court Order and Section 6.5(d) of the 2022 R&R.

7 Final 2022 SYRM TM

820221219 Notice of Ruling and Entry of Orders.pdf
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(v) Using the results of [3.] and [4.] above, prepare an ensemble of multiple projection scenarios of
combinations of future climate/hydrology and cultural conditions (herein called the “Projection
Ensemble”). Assign likelihoods to each scenario in the Projection Ensemble.

(vi) Simulate the range for the potential future water budget and groundwater conditions in the
Chino Basin over no less than a 50-year future period. This is accomplished by using:

i The range of calibrated models developed in [2.], and
ji. The Projection Ensemble developed in [5.] as model input data.
(vii) Using the results of [6.] above, characterize the range in the model results for:

i Groundwater conditions, including: groundwater elevations, groundwater in storage,
and groundwater flow directions, and

ji. The water budget, including: basin inflows, outflows, change in storage, and
net recharge.

(viii)  Using the set of net recharge results from [7.ii], determine a tentative Safe Yield as the
likelihood-weighted average net recharge over the 10-year prospective period for which the
Safe Yield is being redetermined (Tentative Safe Yield).

(ix) Evaluate whether the groundwater production at the Tentative Safe Yield estimated in [8]
above will cause or threaten to cause "undesirable results" or "Material Physical Injury." If
groundwater production at Tentative Safe Yield will cause or threaten to cause "undesirable
results"” or "Material Physical Injury," then Watermaster will identify and implement prudent
measures necessary to mitigate "undesirable results" or "Material Physical Injury," set the
value of Safe Yield to ensure there is no "undesirable results" or "Material Physical Injury," or
implement a combination of mitigation measures and a changed Safe Yield.

1.1.3 2025 Safe Yield Reevaluation

The 2017 Court Order (restated in Section 6.5(f) of the 2022 R&R) requires that Watermaster update its
groundwater model and evaluate the 2020 Safe Yield (131,000 afy) by June 30, 2025. Watermaster
maintains and updates the Chino Valley Model (CVM) to facilitate this evaluation. The CVM, used for the
2020 SYR, has been updated for the 2025 SYR to implement the 2022 SYRM.

The 2025 SYR will apply the 2022 SYRM to evaluate the current Safe Yield for FY 2021 through 2030.
Section 6.5(c) of the 2022 R&R outlines the potential next steps if the 2025 SYR results indicate that the
reevaluated Safe Yield deviates by more than 2.5% from the current Safe Yield. This section states that
the Safe Yield may be reset if:

(i) with the recommendation and advice of the Pools and Advisory Committee and in the exercise
of prudent management discretion described in Section 6.5(e)(iii), below, Watermaster
recommends to the court that the Safe Yield must be changed by an amount greater (more or
less) than 2.5% of the then-effective Safe Yield.

1-4 Chino Basin Watermaster
2025 Safe Yield Reevaluation

Page 34 June 2026



Section 1
Introduction

(ii) The California State Water Resources Control Board develops water conservation measures
prior to June 30, 2030, that result in a reduction in urban irrigation in the Chino Basin (i.e.,
reduced Evapotranspiration Adjustment Factors), as required by Water Code § 10609, et seq.,
that is reasonably likely to materially reduce recharge in the Chino Basin and such measures
are determined to change the Safe Yield by more than 2.5% of the then-effective Safe Yield,
and Watermaster moves the Court to reset the Safe Yield accordingly. (Orders Regarding Chino
Basin Watermaster Motion Regarding 2020 Safe Yield Reset, Amendment of Restated
Judgment, Paragraph 6, dated July 31, 2020 at 15.)

1.2 SCOPE OF WORK

The scope of work for the 2025 SYR includes the following key tasks:

e Task 1 - Update Hydrogeologic Conceptual Model. This task involves using the most
current information to update the description of the Chino Basin hydrogeology and then
translate the hydrogeologic description to the CVM.

e Task 2 — Update Model and Input Data for Historical Period. This task involves extending
and updating the input data for the surface water and groundwater models through the
historical calibration period to prepare for model recalibration.

e Task 3 — Recalibrate Groundwater Model to Generate Calibrated Realizations. This task
involves recalibrating the CVM using historical data for the updated calibration period
(FY 1992 through 2022) and employing uncertainty analysis methods like PESTPP-IES to
generate a range of plausible calibrated model realizations.

e Task 4 — Develop Planning Scenarios. This task involves creating an ensemble of future
projection scenarios that incorporate uncertainties in water demands, supply plans,
and climate conditions through stakeholder engagement and analysis of available
planning documents.

e Task 5 — Conduct Planning Simulations to Update Projections of Net Recharge, Identify
Undesirable Results and Associated Mitigation Measures, and Reevaluate Safe Yield. This task
utilizes the calibrated CVM realizations and projection scenarios to simulate future conditions,
project net recharge, evaluate potential undesirable results or material physical injury (MPI),
and develop recommendations for the Safe Yield and any potential mitigation measures.

e Task 6 — Prepare Safe Yield Reevaluation Report. This task involves documenting the entire
2025 SYR process, including methodologies, results, analyses, and recommendations in a
comprehensive report.

1-5 Chino Basin Watermaster
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1.3 PEER REVIEW AND STAKEHOLDER ENGAGEMENT

Section 6.5(g) of the 2022 R&R requires the Pools to have the opportunity for peer review of the 2025 SYR.
The 2025 SYR was developed with input from the parties and stakeholders through a series of workshops
and TMs. Watermaster hosted 11 workshops to review and gather feedback on interim results and various
stages of the process. The workshops and TMs that supported this work are listed below.

o  Workshops:
— August 30, 2023 — Hydrogeologic Conceptual Model
— October 24, 2023 — Scenario Design (#1)
— March 7, 2024 — Scenario Design (#2)
— May 29, 2024 — Calibration and Uncertainty Analysis (#1)
— June 25, 2024 — Scenario Design (#3)
— August 6, 2024 — Calibration and Uncertainty Analysis (#2)
— August 27, 2024 — Scenario Design (#4)
— November 20, 2024 — SYR Process and Evaluation of Material Physical Injury
— March 25, 2025 — Preliminary Results
— November 6, 2025 — Draft 2025 SYR Report
— May 20, 2026 — Revised Draft 2025 SYR Report
e TMs/Reports:
— Scenario Design TM #1
— Scenario Design TM #2
— Scenario Design TM #3
— Analysis of Material Physical Injury and Undesirable Results for the 2025 SYR
— 2025 Safe Yield Reevaluation Report (this report)

Each of the presentations and TMs (including draft documents) listed above are hosted on Watermaster’s
website® and were maintained for access throughout the 2025 SYR process. The written comments
provided by the parties and stakeholders on the presentations and TMs were included as appendices in
the TMs. Written comments from the March 25, 2025, November 6, 2025 workshop, and on the draft
2025 SYR report are documented with responses in Appendix E of this report.

1.3.1 Third-Party Peer Review of 2025 CVM and 2025 SYR

Following the March 25, 2025 workshop, the Watermaster Board directed staff to engage a third-party
consultant to conduct an independent peer review of the 2025 CVM and the SYR assumptions and
findings. Watermaster selected S.S. Papadopulos & Associates (SSP&A) to perform this review. The peer
review was conducted from July through September 2025 and culminated with SSP&A presenting findings
and recommendations to the Watermaster Advisory Committee and Board in September 2025 and

% https://cbwm.org/pages/syrm/
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submitting a report of the findings and recommendations in October 2025. The full peer review report is
provided in Appendix E.

At the Appropriative Pool (AP) Committee meeting on December 11, 2025, the AP requested that West
Yost work with the AP’s consultant, Thomas Harder and Company (THC) to develop a scope to address the
peer review recommendations. West Yost met with THC staff in December 2025 to discuss a draft of the
scope of work to respond to the peer review recommendations.

1.3.1.1 Implementation of Peer Review Recommendations

In January 2026, the Watermaster Board approved a scope of work to implement selected peer review
recommendations and revise the 2025 SYR study and report.’® The scope of work was developed to
incorporate the major recommendations that would impact the evaluation of the Safe Yield and support
the documentation of the surface-water model component of the 2025 CVM (i.e., the HSPF and R4 models
— See Section 3). The scope of work included the following tasks:

e Task 1. Develop Integrated Water Budgets

Task 2. Refine Calibration Data
e Task 3. Refine Model Mechanics and Numerical Stability

e Task 4. Prepare, Run, and Process Additional PESTPP-IES Configuration and
Projection Ensemble

e Task 5. Update Report and Appendices
e Task 6. Conduct Stakeholder Workshop

e Task 7. Project Management and Meetings

This scope of work was initiated in February 2026. During the execution of Tasks 1 through 4, West Yost
held four meetings with staff from Watermaster, THC, and SSP&A to review intermediate results, answer
qguestions, and gather feedback. Revisions made to the 2025 SYR to implement the peer review
recommendations are noted throughout the report.

1.4 REPORT ORGANIZATION

The remaining sections of this report are described below:

e Section 2 — Update of Hydrogeologic Conceptual Model: This section describes the new
information gathered and interpreted since the 2020 SYR on the hydrogeology of the Chino
Basin, including the geologic setting, stratigraphy, base of aquifer, occurrence and
movement of groundwater, aquifer system, aquifer properties, and land subsidence.

e Section 3 — Model Updates: This section describes the updates made to the 2025 CVM
including the surface water models, vadose zone models, and the groundwater-flow model.

e Section 4 — Model Calibration and Uncertainty Analysis: This section documents the
calibration of the CVM using a pilot point method and PESTPP-IES to generate multiple

10 Business Item I11.B. of the January 22, 2026 Watermaster Board meeting (Meeting Package)
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calibrated model realizations and presents the results of the calibration process including the
historical water budget, a discussion of uncertainty, and the selected calibrated realizations.

e Section 5 — Projection Ensemble: This section describes the development of the projection
ensemble including: stakeholder engagement and timeline, the characterization of
uncertainty in future climate and cultural conditions, and the final Projection Ensemble.

e Section 6 — 2025 Determination of Tentative Safe Yield: This section summarizes the TSY
Ensemble results, including projected water budgets, groundwater conditions, comparison
to the 2020 SYR, and the likelihood-weighted net recharge used to determine the Tentative
Safe Yield for FY 2021 through 2030.

e Section 7 — 2025 Safe Yield Reevaluation: This section documents the evaluation of
whether production at the Tentative Safe Yield will cause or threaten undesirable results or
MPI, and presents recommendations for data gaps, CVM improvements, mitigation
measures, and Basin operational optimization.

e Appendix A — Supplemental Hydrogeologic Information

e Appendix B — Results from the Calibration and Uncertainty Analysis
e Appendix C — Scenario Design Information

e Appendix D - TSY Ensemble Results

e Appendix E — Peer Review and Stakeholder Comments and Responses

1-8 Chino Basin Watermaster
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SECTION 2

Update of Hydrogeologic Conceptual Model

2.1 INTRODUCTION AND SCOPE

This section describes the new information and updates that were made to the geologic and
hydrogeologic understanding and conceptual model for the groundwater basins that are simulated in the
2025 Chino Valley Model (2025 CVM), which include the Chino Basin, Cucamonga Basin, Six Basins, Spadra
Basin, and Temescal Basin. Figure 2-1 shows these groundwater basins, the regional geology, and the
model domain of the 2025 CVM.

The 2020 SYR Report described the hydrogeologic and hydrologic setting of the groundwater basins within
the 2020 CVM domain, as well as the hydrogeologic conceptual model (HCM) that serves as the
foundation for both the 2020 CVM and the 2025 CVM. An HCM is a description of the geologic and
hydrologic framework governing the occurrence of groundwater and its flow through and across the
boundaries of a basin and the general groundwater conditions in a basin or subbasin.!

The scope of Task 1 for the 2025 SYR includes: (i) review new data and information; (ii) update the HCM;
and (iii) use the updated HCM to update the 2025 CVM. The following types of new data and information
were used to update the HCM and the 2025 CVM:

e Geologic and lithologic information, such as new well lithologic logs and pump tests
e Remote sensing data

e Information on faults and basin boundaries that may affect groundwater flow

2.2 GEOLOGIC AND LITHOLOGIC INFORMATION

During the development of the 2025 CVM, Watermaster completed an inventory of new well information
compiled since 2018, the cutoff for date for the update of the 2020 CVM. Watermaster maintains a
comprehensive well inventory, which was augmented through contacting several agencies that have
recently installed wells in the 2025 CVM domain. This effort yielded approximately 80 new well logs.
Figure 2-2 is a map that shows the locations and depths of the new well logs (symbolized by CVM layer
penetrated by the wells). Some of the new wells are located near each other or are nested wells, resulting
in overlapping locations on the map.

The HCM relies heavily on lithological data from well driller's logs, which provide depth-specific
descriptions of the thicknesses, type, and texture of the aquifer sediments that are used to characterize
the basin hydrostratigraphy. For the 2025 CVM, the process of collecting and reviewing new well
information was continued to update the HCM, building upon the approximately 1,150 logs reviewed for
the development of the 2020 CVM and prior models.

Several of the new borehole lithologic logs were used to revise the hydrogeologic cross-sections of the
HCM. Figure 2-3 shows the locations of the hydrogeologic cross-sections, with highlights indicating
revisions since the 2020 CVM. Seven new wells, two in the Spadra Basin and five in the Chino Basin, were
incorporated onto the cross-sections. Two wells that were used in the 2020 CVM were added to the
cross-sections: Pomona well P-21 was added to more clearly delineate the Spadra Barrier (see
Section 2.4), and the Monte Vista Water District Well 28 was added to more clearly delineate the layers

1 Cal. Code Regs. Tit. 23, § 341(q)
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in this region, as this lithology was used to develop a one-dimensional compaction model of the aquifer?
to support Ground-Level Monitoring Program investigations of land subsidence. The revised
cross-sections are in Appendix A.

The new hydrogeologic information, including the new well lithologic logs, were used for several updates
to the 2025 CVM, including:

e Revising CVM layer elevations and thickness to improve the representation of the
subsurface hydrostratigraphy.

e Integrating new information onto hydrostratigraphic sections to provide a visual
representation of the subsurface hydrostratigraphy.

e Refining the understanding and characterization of the spatial distribution and values of
aquifer properties.

2.3 REMOTE SENSING

Watermaster uses remote sensing datasets to support various monitoring efforts, such as the Prado Basin
Habitat Sustainability Program and the Ground-Level Monitoring Program. To update the 2025 CVM,
Watermaster reviewed the latest data from three remote sensing datasets: Interferometric Synthetic
Aperture Radar (InSAR), Normalized Difference Vegetation Index (NDVI) and aerial photos of the Prado
Basin, and a Digital Elevation Model (DEM). Watermaster reviewed the recent data for each of these
datasets to inform updates to the 2025 CVM, each described in more detail below.

2.3.1 InSAR

Historically, the Watermaster has used InSAR as a monitoring technique to track vertical ground motion
(e.g., land subsidence) as an element of its Ground-Level Monitoring Program. For instance, as
groundwater levels rise, the aquifer-system sediments can expand under the increased heads, and the
land surface can rise. Conversely, as groundwater levels decline, the aquifer-system sediments can
compress or compact permanently, and the land surface can fall (i.e., land subsidence). Because of these
aquifer-system mechanics that respond to rising and falling groundwater levels, InNSAR has proven valuable
in identifying the locations of subsurface faults and barriers to groundwater flow within the CYM domain.?
This is because groundwater levels oftentimes deform differently on either side of fault barriers, which
causes differential vertical ground motion across the fault barriers.

Recent InSAR data collected since the development of the 2020 CVM were reviewed to refine the
location of certain fault barriers within the CVM domain. During the winter of FY 2023, InSAR
measurements captured differential vertical ground motion in the northwestern corner of the CVM
domain during a period of higher-than-average precipitation and recharge in the Six Basins and
Cucamonga Basin. These data proved useful in refining the location of the West Cucamonga Barrier and
the San Jose Fault in these areas.

2 TM - 941 - 1D Model - Final.pdf

3 Wildermuth Environmental, Inc. 2017. Strategic Plan for the Six Basins. Prepared for the Six Basins Watermaster.
November 2017. Link
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Figure 2-4 illustrates the vertical ground motion observed in the northwestern corner of the CVM domain
between Spring 2022 and Spring 2023. The areas in the Six Basins and Cucamonga Basin exhibited uplift
because of the large volumes of recharge and increases in groundwater levels north of the
West Cucamonga Barrier and the San Jose Fault, while little to no ground motion occurred south of these
fault barriers. These findings not only illustrate improved understanding about the location of the fault
barriers but also suggest that groundwater flow is restricted across the fault barriers. These observations
and insights were used to revise the hydrologic boundary of the Chino Basin and the delineation of the
San Jose Fault and the West Cucamonga Barrier in the 2025 CVM. Figure 2-4 illustrates these changes by
showing the hydrologic basin boundary in the 2020 CVM as a gray line and the revised boundary in the
2025 CVM as a red line.

2.3.2 NDVI and Aerial Photos

The Prado Basin Habitat Sustainability Program (PBHSP) is designed to monitor the extent and health of
the riparian vegetation in the Prado Basin in the southern Chino Basin, which is the largest
groundwater-dependent ecosystem in southern California. The PBHSP publishes annual reports to
document the monitoring data, analyses, and interpretations. As part of the PBHSP, Watermaster
routinely collects and evaluates NDVI data and aerial photographs of the Prado Basin to determine the
extent, density, and health of riparian vegetation in Prado Basin over time. For the 2025 CVM update,
Watermaster reviewed these datasets in the context of the estimation of groundwater
evapotranspiration (ET) in this area, which is one of the key processes that governs the water budget of
the Chino Basin. Appendix B of the 2020 SYR Report documented the assumptions and process to calculate
ET from the Prado Basin in the 2020 CVM.

Based on the review of the new NDVI data and aerial photos, it was determined that no changes were
necessary to the existing ET estimation process, or the delineation of the riparian vegetation as
implemented in the 2020 CVM. The spatial extent and density of the riparian vegetation used in the
2020 CVM has remained consistent since 2020 CVM was completed.

2.3.3 DEM

The groundwater and surface water interactions between the Chino Basin and the Santa Ana River (SAR)
are important dynamics that are simulated by the CVM. Accurately characterizing the geometry
(e.g., stream-bottom elevations and slope) and location of the SAR are key data for the simulations. In
the 2020 CVM, the geometry and location of the SAR were computed using a 10-meter DEM from the
United States Geological Survey (USGS). For the development of the 2025 CVM, Watermaster gathered
the most recent 1-meter DEM data (2018) and aerial photos of the SAR. With these data, Watermaster
updated the streambed elevations, slopes, and stream cross-sections to characterize the SAR in the
groundwater-flow model.
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Section 2
Update of Hydrogeologic Conceptual Model

2.4 FAULTS AND BASIN BOUNDARIES

Watermaster reviewed other new information related to the location and characterization of faults and
basin boundaries to further refine the HCM. The new information included:

e Spadra Barrier: The Spadra Barrier marks the boundary between the Chino Basin and the
Spadra Basin. Groundwater levels in the Spadra Basin are approximately 50 to 200 feet
higher than those in the Chino Basin. A review of groundwater-level data from wells near
this boundary has refined the location of the Spadra Barrier, as shown in Figure 2-1. The
revised extent and location of the Spadra Barrier aligns with a concealed fault mapped by a
USGS study.* Additionally, the northern extent of the Central Avenue Fault, which runs
parallel to the western edge of the Chino Basin south of the Spadra Barrier, has been revised
to intersect with the Spadra Barrier.

e Rialto-Colton Fault: The Rialto-Colton Fault separates the Rialto-Colton Basin from the
Chino and Riverside Basins. It is a known barrier to groundwater flow along much of its
length, particularly in its northern reaches. Watermaster reviewed recent information on
the characterization of this fault, including a 2014 USGS study® and the groundwater model
report from the Integrated SAR Model.® The conclusion of this review was that no new
significant findings emerged that would necessitate changes to the current location of this
fault in the CVM or its influence on groundwater flow.

e Boundary between the Chino and Temescal Basins: The Temescal Basin is included within
the domain of the 2020 CVM. Groundwater within the Chino Basin flows southwest towards
the Prado Basin and converges with groundwater flowing northwest out of the Temescal
Basin. These groundwaters mix and flow southwest toward Prado Dam. Watermaster
reviewed the groundwater-flow model that was recently developed to support the
2022 Groundwater Sustainability Plan (GSP) for the Temescal Basin.” Based on the review of
the GSP and model documentation, it was determined that no changes should be made for
the 2025 CVM.

4 Morton, D., and Miller F. Geologic Map of the San Bernardino and Santa Ana 30' x 60' quadrangles, California.
2006. http://pubs.usgs.gov/of/2006/1217/

5 Teague, Nick, Brown, A.A., and Woolfenden, L.R., 2014, Geohydrologic and water-quality data in the vicinity of
the Rialto-Colton Fault, San Bernardino, California: U.S. Geological Survey Data Series 813, 76 p.,
http://dx.doi.org/10.3133/ds813.

6 Geoscience, 2020. Integrated Santa Ana River Model Report. Prepared for San Bernardino Valley Municipal Water
District, 2020.

7 2022 Temescal Basin Groundwater Sustainability Plan
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SECTION 3

2025 Updates to the Chino Valley Model

This section describes the updates that were made to the four models that compose the 2025 CVM: the
Hydrologic Simulation Program — Fortran (HSPF) model, the R4 model, the HYDRUS-2D model, and the
MODFLOW model. The purpose of each of these models is described below.

1.

Hydrologic Simulation Program — Fortran (HSPF). This model was implemented based on
the HSPF code (Bicknell, et al., 2005), which is a numerical model developed to simulate
hydrologic and water quality processes in natural and man-made water systems. The HSPF
model uses meteorological data, land use data, and physical characteristics of the model
domain to estimate surface runoff and subsurface inflow from the San Gabriel Mountains to
the Chino Valley. The HSPF model was calibrated during the 2020 SYR and was not
recalibrated during the 2025 SYR. However, the simulation period of the HSPF model was
extended through FY 2023 to cover the calibration period of the 2025 CVM and one year of
the projection period.

R4. This model was implemented based on the R4 code (WEI, 2007).! Like the HSPF model,
the R4 model uses meteorological data, land use data, and physical characteristics of the
model domain to simulate the surface-water processes, including rainfall,
evapotranspiration, runoff, runoff routing, and deep infiltration of precipitation and applied
water (DIPAW) within the Chino Valley. The simulated streamflow from the HSPF model is
used as input data to the R4 model. The R4 model was calibrated during the 2020 SYR and
was not recalibrated during the 2025 SYR. However, the simulation period of the R4 model
was extended through FY 2023 to cover the calibration period of the 2025 CVM and one
year of the projection period.

HYDRUS-2D. Seven HYDRUS-2D models were implemented based on the HYDRUS-2D code
(Simunek, et al., 1999), which is a modeling environment for the analysis of water flow and
solute and heat transport in variably saturated porous media. These models were used during
the 2020 SYR to simulate the movement of DIPAW through the Vadose zone and to estimate
the lag time for DIPAW to reach the groundwater table at selected locations in the Chino
Basin. The HYDRUS-2D models were not updated during the 2025 SYR, as the lag time was
assumed to be spatially static; therefore, an update to the model was not deemed necessary.

MODFLOW. This model was implemented based on the MODFLOW-NWT code (Niswonger,
et al., 2011). The MODFLOW model was used to simulate saturated groundwater flow in the
Chino Basin, Spadra Basin, Cucamonga Basin, and Six Basins area. The results of the HSPF,
R4, and Hydrus-2D models are used to inform the input values to the domain of the
MODFLOW model, including boundary subsurface inflows; subsurface inflows from the

San Gabriel Mountains; runoff to streams; percolation in recharge basins; and the
magnitude and timing of DIPAW.

Figure 3-1 shows the boundaries of the 2025 CVM domains for the HSPF, R4, and MODFLOW models. The
remainder of this section describes the revisions that were made to the 2025 CVM during the 2025 SYR.

1 The model is in the public domain and can be downloaded from https://github.com/weiwater/R4
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Section 3
2025 Updates to the Chino Valley Model

3.1 EXTENSION OF HISTORICAL SIMULATION PERIOD FOR THE 2025 CVM

The historical simulation period of the 2020 CVM was July 1, 1977 through June 30, 2018. For the
development of the 2025 CVM, historical data was extended through June 30, 2023.

3.1.1 Time Series Data

Updated meteorological stresses, applied water, and recharged water data were used as input data for the
extended simulation period of the R4 and HSPF models. The results of the HSPF and R4 models provide input
data to the MODFLOW model, including surface-water runoff and mountain-front flow (from the HSPF
model) and DIPAW, stormwater runoff and recharge, and subsurface boundary inflow (from the R4 model).

In addition to the output data from the R4 and HSPF models, time series data for groundwater pumping,
managed aquifer recharge, and groundwater levels (to calculate time-variant specified-head boundary
flows) were used to extend the historical simulation period of the MODFLOW model.

3.1.2 Land Use

The domains of the HSPF and R4 models, and the hydrologic sub-areas of these models, are shown on
Figure 3-2. Land use data is an input into the HSPF and R4 models that the models use to estimate runoff,
applied water, and deep percolation of precipitation and applied water. Since the development of the
2020 CVM, land use was collected in 2022 from Land 1Q, a land use consulting firm that has documented
recent land use changes in the southern Chino Basin. The southern portion of the Chino Basin is the only
region where land use has changed significantly since the development of the 2020 CVM (the land use
data for which ended in 2017) and was the only area where land use designations were updated from the
2020 CVM. Figures 3-3 and 3-4 show the land use in the Chino Basin in 2017 and 2022, respectively. Land
use in the HSPF model domain was not updated for the 2025 CVM.

3.2 UPDATES TO THE MODFLOW MODEL

3.2.1 Model Domain and Grid

Like the 2020 CVM, the MODFLOW model of the 2025 CVM has a rectilinear grid consisting of five layers,
577 rows, and 648 columns, with a uniform row/column width of 196.86 ft (60 meters). The model has a
total of 1,869,480 cells, among which 838,113 are active cells where groundwater elevations are simulated.

3.2.2 Model Layer Elevation and Thickness

The Chino Basin is simulated with five model layers. The Spadra Basin, Cucamonga Basin, Temescal Basin,
and Six Basins are simulated with a single model layer. The model layer elevations were updated based
on the geological cross-sections of the updated HCM that included lithological/geophysical logs from new
wells constructed since the last CVM update (see Section 2 and Appendix A).

Layers 1, 3, and 5 represent regional aquifers from which most groundwater is pumped by wells. Layers 2
and 4 represent regional clay-rich aquitards. Figures 3-5 through 3-7 are maps that display the model layer
thicknesses for the 2025 CVM for Layers 1, 3, and 5, respectively. The thicknesses of Layers 2 and 4 are
not shown; they are typically less than 100 feet thick.
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Section 3
2025 Updates to the Chino Valley Model

3.2.3 Travel Time of DIPAW Through the Vadose Zone

The magnitude and timing of DIPAW arriving at the groundwater table are based on R4 model estimates
of surface-water infiltration past the root zone with the arrival time lagged based on the HYDRUS-2D
model estimates of travel time through the Vadose zone. The estimated annual average DIPAW is used as
input to the Recharge Package (RCH) of the MODFLOW model.

Figure 3-8 shows the location of the HYDRUS-2D models and the estimated lag time for the 2020 CVM. In
the 2020 CVM, a constant lag time was applied within each color-banded zone, resulting in abrupt “jumps”
in DIPAW arrival times at the zone boundaries. No updates were made to the HYDRUS-2D models in the
2025 CVM, based on the assumption that lag time remains spatially static under relatively stable land use
conditions across most of the Basin. To eliminate jumps in timing of DIPAW across the Basin, the lag time
for the 2025 CVM is based on linear-interpolation of the estimated HYDRUS-2D lag times from the
2020 CVM data. Figure 3-9 shows the location of the HYDRUS-2D models and the estimated lag time for
the 2025 CVM.

3.2.4 Evapotranspiration of Groundwater

Evapotranspiration of groundwater? by phreatophytes in the Prado Basin and SAR areas was simulated
with the Evapotranspiration Segments Package (ETS1) of the MODFLOW model. Appendix A.3 provides a
detailed description of the data, literature, and assumptions that were used to construct the input file to
the ETS1 Package.

3.2.5 Santa Ana River and Tributaries

Streamflow and groundwater/surface-water interactions within the SAR and its tributaries were
simulated using the Streamflow-Routing Package (SFR) of the MODFLOW model. The stream courses,
streambed elevations, and streambed cross-sectional geometries were updated based on the review of
historical aerial photos and the 2018 one-meter digital elevation model from the USGS (see Section 2).
Figure 3-10 shows the locations of the streams simulated with the SFR package in the MODFLOW model
of the 2025 CVM.

3.2.6 Groundwater Pumping

Groundwater pumping data compiled by the Watermaster were reviewed and extended to match the
calibration period. The Well Package (WEL) of the MODFLOW model was used to simulate unmetered
agricultural pumping from 1992 to the early 2000s that was estimated with water-duty methods. The
Multi-node Well Package (MNW?2) of the MODFLOW model was used to simulate metered pumping. Most
metered data is available at monthly or quarterly intervals, with Watermaster's production database
containing quarterly records.

2 Evapotranspiration of surface water was simulated with the HSPF and R4 models.
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Section 3
2025 Updates to the Chino Valley Model

3.2.7 Fault Barriers

The Horizontal-Flow Barrier (HFB) Package of the MODFLOW model was used to simulate geologic faults
that impede groundwater flow. Figure 3-11 shows the simulated faults of the 2020 CVM and the two
modifications that were made to the simulated faults in the 2025 CVM. The first modification was adding
a barrier between the Spadra Basin and Chino Basin based on the observation of abrupt change in depth
of bedrock, difference in groundwater levels, and a USGS-mapped fault in that area. The second
modification was shifting the fault lines north of CA-210 (i.e., the faults that separate the north portions
of the Cucamonga and Six Basins from the Chino Basin) based on probable fault lines suggested by InSAR
estimates of ground motion between Spring 2022 and Spring 2023 (see Section 2). Figure 3-12 shows how
the faults were segmented in the 2025 CVM to apply parameters to each segment. The parameters
applied to each segment were updated for the 2025 CVM and allowed to vary to consider the uncertainty
in the fault properties (see Section 4 for more detail).

3.2.8 Subsurface Inflow

Subsurface inflow includes inflow from the San Gabriel Mountains to the Cucamonga and Six Basins and
inflow from other adjacent groundwater basins to the basins simulated in the 2025 CVM. Figure 3-13
shows the locations of the subsurface inflow and the segmentation of these locations in the 2025 CVM.
Subsurface inflow in these segments is simulated as a variable-flux boundary. The time series of
subsurface inflow from the San Gabriel Mountains to the Six Basins and Cucamonga Basin was estimated
by the streambed percolation estimated by the HSPF model. The time series of subsurface inflow from
hillsides (e.g., Jurupa Hills, Chino Hills) to the basins simulated in the 2025 CVM was estimated by the
DIPAW estimated with the R4 model.

Subsurface inflows from other regions into the 2025 CVM domain are identical to those described in
Section 5 of the 2020 SYR Report. Figure 3-14 shows the locations of the time-variant specified-head
boundaries for the 2025 CVM located at the western edge of Spadra Basin and at the Bloomington Divide.
The time series for these specified-head boundaries are based on groundwater levels at wells near the
basin boundaries, as documented in Section 5 of the 2020 SYR. The time series of subsurface inflows was
extended to match the calibration period and used as input data for the Flow and Head Boundary
Package (FHB) of the MODFLOW model. No changes were made to the methods to calculate subsurface
inflow between the 2020 CVM and the 2025 CVM.

3-14 Chino Basin Watermaster
2025 Safe Yield Reevaluation

Page 60 June 2026



WEST YOST - K:\Clients\941 Chino Basin Watermaster\00-00-00 Master\PE8 PE9 - Storage and SY\GIS\APRX\2025 SYR\Report\Section 3\2025SYR_Section3.aprx - akwok - 6/10/2025
: =

R %R
Riley Barrier

Prepared by:

i

Z i
‘Cucamonga
Basin___

. .//'Temescal Ba

e
e
-
-

’

Riverside
. Basins—=
W

ot ¥,
¥

/’/ -
="~ \Arlington

Simulated Faults

—_— Simulated Faults in 2020 CVM
E Simulated Faults in 2025 CVM
Other Features

[]  2025CVM Domain
~\_~-—  Rivers and Streams

s Flood Control and/or Conservation Basins

Location Certain
_—— Location Approximate

—a Approximate Location of Groundwater Barrier

.......... Location Concealed
_— Location Uncertain

Prepared for:

Miles Chino Basin Watermaster

2025 Safe Yield Reevaluation

Simulated Faults of
2020 and 2025 CVM

Figure 3-11



WEST YOST - K:\Clients\941 Chino Basin Watermaster\00-00-00 Master\PE8 PE9 - Storage and SY\GIS\APRX\2025 SYR\Report\Section 3\2025SYR_Section3.aprx - akwok - 6/10/2025
T v

) 3 _Flmf N\ 4
P

N

Prepared by:

-

e

Sos
-—
~.

_d——-—-‘\g\r
=

5 I ey
——

e S )

N

—~

~

\

\
\
-___\\~____

S

Simulated Faults Segments

Other Features

(-

/\,"_\‘“/\-"——

0

101
102
103
104
105
106
107
108
109
110
111
112

113
114
115
116
117
120
121
122

Riley Barrier

2025 CVM Domain

Rivers and Streams

Flood Control and/or Conservation Basins

Miles

Prepared for:

Chino Basin Watermaster
2025 Safe Yield Reevaluation

2025 CVM
Segmentation of Simulated Faults

Figure 3-12



Boundary Inflow Segments

1 Boundary Inflow Segments (various colors)

Other Features

[ 2025 cvM Domain

Faults Simulated in 2025 CVM

AN

Rivers and Streams

6 Flood Control and/or Conservation Basins

\‘_\-."/_.\\

A N N
T WLyt iy B 4 2

@y ;j S
= B )

S

=

N
~

il
ChinojBasin!
®

[

Prepared by:

; . .. ; 'L % 4 P PR e Ll 1 - '.-:.__ I.
Prepared for:
‘L 0 3 6
N

2025 CVM
Chino Basin Watermaster Subsurface Inflow Segments
‘ N e 2025 Safe Yield Reevaluation
0 4 8

Figure 3-13



R.Section3 aprx_ lsalbere - 4/27/2026
0 v

o
/ e
.

Prepared by:

N
L B L T

|

IR

i
i

L

..:5. 1

i

1

- 4

-

=T
oy L

S

."'|':.-'-:
-

4

e \3\‘-' ) o
S} N\ - "7‘,2 -~
PN L O AN N
SN > i’.-\\‘\ \\’@9 L -
o N kg
. \\ ‘\&\\\\ \ 0,(& *‘
\ ; r \ \ \\\}‘ u““ 0/(‘
; i T X 1=
N T
% b IN R
o, \ 5.0
! : % . N
| Y 24, ) \\ i
| / 78 i
| /k'i l \%‘\'F‘%
S [T e s T ; 21 e |
| L= =P LN
! | 22~ || N 0,3 N
E 244031 = e
l N A= RS
i LU L ___________ 25 \\ ".’. - |
7 =
- '

Specified-Head Boundaries

Other Features

—

AN e

5

1

21
22
23
24
25
26
27

2025 CVM Domain

Simulated Faults in 2025 CVM

Rivers and Streams

Flood Control and/or Conservation Basins

J 0 3 6
Miles

Km

-
o
=
(=]

Page 64

Prepared for:

Chino Basin Watermaster
2025 Safe Yield Reevaluation

2025 CVM
Specified-Head Boundaries

Figure 3-14



SECTION 4

Model Calibration and Uncertainty Analysis

4.1 VALIDATION OF R4 MODEL

Section 4 documents the validation of the R4 model and the calibration and uncertainty analysis applied
to the groundwater-flow (MODFLOW) model of the 2025 CVM.

The scope of revising the R4 model for the 2025 CVM specified a validation of the model using new data
rather than a recalibration. The validation effort included extending and running the R4 model used in the
2020 CVM through FY 2022 and then assessing the results using the same criteria and statistics that were
used to evaluate the calibration of the 2020 CVM. As the simulated outflows from the HSPF model are
used as inflows for the R4 model, validation of the R4 model was assumed to be sufficient to assess the
performance of both the R4 and HSPF models.

The peer review responses included the preparation of water budgets and additional documentation of
the R4 model (see Appendix A).

4.1.1 Evaluation Criteria

R4 model validation used the same criteria and statistics that were used to evaluate the calibration of the
R4 model in the 2020 CVM:

e Comparison of simulated streamflow with measured streamflow at two streamflow gauges
in the Chino Basin (Chino Creek at Schaefer Avenue and Cucamonga Creek near Mira Loma).
Figure 4-1 shows the locations of these two streamflow gauges.

e Comparison of urban outdoor water use (UOWU) simulated through the R4 root zone
module with the UOWU estimated within the Inland Empire Utilities Service Area (IEUA)
service area.

e Comparison of R4-simulated stormwater recharge in Chino Basin recharge basins with the
stormwater recharge measured by the IEUA.

The calibration statistics for the R4 model in the 2020 CVM are documented in Section 6 of the
2020 SYR Report.

4.1.2 Validation Results

4.1.2.1 Simulated Streamflow

For the 2020 CVM, the R4 model was manually calibrated to match surface water discharges at the gaging
stations shown in Figure 4-1. To evaluate the match of simulated versus measured streamflow in this
validation exercise, the same statistics used in the 2020 CVM were applied: the Nash-Sutcliffe
Efficiency (NSE) index! and the coefficient of determination (R?).

1 Nash, J. E. and Sutcliffe, J. V. 1970. River flow forecasting through conceptual models: Part 1. A
discussion of principles. J. Hydrology. 1970, Vol. 10, 3, pp. 282-290.
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Section 4
Model Calibration and Uncertainty Analysis

Table 4-1 below documents the R?and NSE statistics for simulated streamflow data at each of the gaging
stations for the 2020 CVM and the 2025 CVM. These statistics are calculated for monthly streamflow over
the period from July 1980 through the end of the model’s respective calibration period (June 2018 for the
2020 CVM and June 2022 for the 2025 CVM).

Table 4-1. R4 Model Calibration Statistics for Streamflow in the 2020 CVM and 2025 CVM

Gaging Station 2020 CVM®@) 2025 cVvM® 2020 CVM 2025 CVM

Chino Creek at Schaefer Avenue
0.91 0.91 0.95 0.89
(USGS 11073360)
Cucamonga Creek near Mira Loma
.81 7 77 7
(USGS 11073495) 0.8 0.79 0 0.75

(a) The 2020 CVM was calibrated to monthly streamflow over the period of FY 1981 through FY 2018
(b) The 2025 CVM was calibrated to monthly streamflow over the period of FY 1981 through FY 2022

For Chino Creek at Schaefer Avenue (USGS 11073360), the R4 model achieved an R? of 0.91 and an NSE
index of 0.95 in the 2020 CVM, indicating a very good? calibration match. With the inclusion of the
additional years of data in the 2025 CVM, the R? statistic remained at 0.91 and the NSE index slightly
decreased to 0.89. The match between R4-simulated streamflow and the measured data on Chino Creek
at Schaefer Avenue remained good to very good for the R4 model in the 2025 CVM.

For Cucamonga Creek near Mira Loma (USGS 11073495), the R4 model achieved an R? of 0.81 and an NSE
index of 0.77 for the 2020 CVM, indicating a very good calibration match. With the inclusion of the
additional years of data in the 2025 CVM, the R? statistic decreased to 0.77 and the NSE index decreased
to 0.75. These statistics for the R4 model in the 2025 CVM, though slightly lower, still indicate a good
match between R4-simulated streamflow and the measured data on Cucamonga Creek near Mira Loma.

Figures 4-2 and 4-3 present scatter plots that illustrate the goodness of fit between measured and
R4-simulated estimates of monthly surface water discharge on Chino Creek and Cucamonga Creek,
respectively. These figures highlight the four additional years of data that were added for the R4 model
validation and illustrate the successful validation of the R4 model in the 2025 CVM.

4.1.2.2 Simulated Urban Outdoor Water Use

The R4 rootzone module estimates irrigation demand by simulating a soil moisture balance that accounts
for vegetation type, land use, precipitation, and irrigation practices. For the 2020 CVM, UOWU estimated
by the R4 model was calibrated to match irrigation demand within the IEUA sewersheds, where urban
irrigation demand is assumed to be equivalent to UOWU.

2 Moriasi et al. (2007) classify model performance based on the Nash—Sutcliffe Efficiency (NSE) such that values
greater than 0.75 are considered “very good,” and values between 0.65 and 0.75 are considered “good” for
monthly time-step simulations, based on a review of a range of hydrologic models.
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IEUA provides monthly records of total water supply and wastewater flows, which are used to
independently estimate UOWU across its service area. The monthly urban irrigation demand for each
sewershed is calculated as the total potable water supply minus the combined outflows of wastewater
treatment plant influent, onsite wastewater disposal system (OWDS) discharge, and dry-weather flows.

Table 4-2 below documents the R? and NSE statistics for simulated UOWU data in each of the sewersheds
for the 2020 CVM and the 2025 CVM. These statistics are calculated for monthly simulated UOWU over the
period of available data from January 1991 through the end of the model’s respective calibration period
(June 2018 for the 2020 CVM and June 2022 for the 2025 CVM).
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Figure 4-2. Scatter Plot of R4-Estimated Monthly Discharge and USGS-Estimated Discharge for
Chino Creek at Schaefer Avenue
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Figure 4-3. Scatter Plot of R4-Estimated Monthly Discharge and USGS-Estimated Discharge for
Cucamonga Creek near Mira Loma
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Table 4-2. R4 Model Calibration Statistics for Urban Outdoor Water Use in the
2020 CVM and 2025 CVM

Sewershed 2020 cVMm®@) 2025 cVMm® 2020 CVM

RP1/RP4 0.76 0.76 0.74 0.74

CC/RP5 0.71 0.70 0.68 0.67

(a) The 2020 CVM was calibrated to monthly UOWU over the period of FY 1981 through FY 2018.
(b) The 2025 CVM was validated to monthly UOWU over the period of FY 1981 through FY 2022.

For the RP1/RP4 sewershed, the R4 calibration of urban irrigation demand achieved an R? of 0.76 and an
NSE index of 0.74 in the 2020 CVM. When additional years of data were incorporated into the 2025 CVM,
the R? and NSE remained at 0.76 and 0.74, respectively.

For the RP2/CC/RP5 sewershed, the R4 calibration of urban irrigation demand achieved an R? of 0.71 and
an NSE index of 0.68 in the 2020 CVM. When additional years of data were incorporated into the
2025 CVM, the R? decreased to 0.70, while the NSE index slightly decreased to 0.67. The NSE indices
indicate a good fit after adding the additional years of data.

Figures 4-4 and 4-5 are time-series charts that show the IEUA estimated total monthly water supply to the
RP1/RP4 and RP2/CC/RP5 sewersheds, respectively, versus the R4-estimated urban irrigation supply.
These charts illustrate the ability of R4 to replicate urban irrigation demand and its historical seasonality.
Figures 4-6 and 4-7 are scatter plots that illustrate the IEUA estimated total monthly water supply versus
the R4-estimated water supply for these sewersheds. Review of these figures and the R? and NSE statistics
indicate the successful validation of the R4 model in the 2025 CVM.

4.1.2.3 Stormwater Recharge in Basins

The R4 model is calibrated to match estimates of stormwater recharge in flood control and conservation
basins within the Chino Basin, using diversion estimates provided by IEUA as the comparison against
observed data. Starting around FY 2006, IEUA began estimating stormwater diverted into the basins it
operates using methods such as water-level sensors and assumed basin infiltration rates, with results
reported as monthly totals.

For the 2020 CVM, the R4 model calibration targeted the IEUA diversion estimates and incorporated
facility-specific information, including diversion rating curves, elevation-area-storage curves, outlet
ratings, and depth-dependent infiltration rates. Calibration performance was assessed using R2, which
ranged from 0.14 to 0.88 across individual basins. Due to the limited number of monthly data points, NSE
indices were not calculated. The quality of stormwater recharge calibration varied across facilities, with
results ranging from unsatisfactory to very good. It is important to note that R4 model recharge
calculations (which include evaporation, infiltration, and overflow) differ from IEUA's diversion estimates,
which rely on measurements and assumptions that may not account for all these processes. As a result,
the two sets of estimates are not directly comparable.
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Figure 4-5. Total Water Supply to the RP2/CC/RP5 Sewershed and the Efficacy of the Supply
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for the RP1/RP4 Sewershed

Figure 4-6. Scatter Plot of IEUA-Estimated Water Supply and the R4 Estimated Water Supply
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Table 4-3 compares the R? values based on monthly R4-simulated recharge and IEUA-estimated diversion
volumes for the recharge basins, with corresponding scatter plots provided in Appendix B-1. Table 4-3
shows that the R? values were generally consistent after adding four additional years of data (FY 2018
through 2022). Specifically, four basins (Declez, RP3, Turner, and Upland) showed an increase in R? of
more than 0.04, while three basins (Etiwanda Debris, Grove, and San Sevaine) showed a decrease of more
than 0.04. The remaining seven basins exhibited minimal change in R?, indicating stable model
performance over the extended period.

Table 4-3. Calibration and Validation of R4 Model - Recharge Basins

RZ
(R4-Simulated Recharge versus IEUA-Estimated Diversions)

2020 CVM 2025 CVM

Recharge Basin (2006-2018) (2006-2022)
7th/8th Street Basins 0.68 0.68
Banana/Hickory Basins 0.27 0.29
Brooks Basin 0.84 0.80
Declez Basin 0.35 0.41
Etiwanda Debris Basin 0.67 0.49
Ely Basins 0.56 0.57
Grove Basin 0.34 0.19
Lower Day Basin 0.86 0.83
Montclair Basins 0.88 0.90
RP3 Basins 0.14 0.46
San Sevaine Basins 0.83 0.77
Turner Basins 0.64 0.78
Upland Basin 0.79 0.90
Victoria Basin 0.81 0.83

4.2 RECALIBRATION AND UNCERTAINTY ANALYSIS

This subsection describes the methods and results of conducting Steps 1 and 2 of the 2022 Safe Yield Reset
Methodology (2022 SYRM):

1. Re-calibrate the Watermaster’s groundwater-flow model

2. Conduct an uncertainty analysis of the re-calibrated groundwater-flow model to identify a
plausible range of calibrated models

4.2.1 Methods

A calibrated realization in the context of hydrologic models refers to a specific set of model parameters
that have been adjusted to provide a close match between simulated and observed conditions. Multiple
calibrated realizations exist because there are often many different sets of model parameters that can
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produce a good fit between the model outputs and the observed data. This phenomenon is known as
“non-uniqueness” in model calibration. The 2022 SYRM TM outlined a method for updating the 2025 CVM
and generating calibrated realizations. The method includes the elements listed below. The following
sections describe the work conducted to execute these elements.

1. Update the HSPF and R4 surface-water models for the calibration period to generate input
data to the MODFLOW model.

2. Update the MODFLOW model for the calibration period based on observation data and the
results of HSPF and R4.

3. Select adjustable model parameters (e.g., horizontal hydraulic conductivity) and prepare
input files to incorporate the spatial relationships and variability of those parameters into
PESTPP-IES. This involves defining how the parameters are distributed and varied across the
model domain using techniques such as pilot points, variograms, and covariance matrices.

4. Prepare observation data as calibration targets, such as time series of groundwater
elevations at wells and stream discharge.

Use PESTPP-IES® to generate calibrated realizations.

6. Rank and select calibrated realizations for projection scenarios. Review the outcome of the
model with calibration realizations and determine which calibrated realizations should be
selected for projection scenarios, and whether more calibrated realizations should be
added. Conduct peer review process to share calibration results. Repeat the PESTPP-IES
process and review outputs until enough calibrated realizations are developed.

Elements 1 and 2 of this method were completed and documented in Section 3.

4.2.2 Update of Calibration Period

The calibration period of the 2020 CVM was July 1, 1977 through June 30, 2018. During the
August 30, 2023 workshop, West Yost proposed a calibration period for the 2025 CVM of July 1, 1991 to
June 30, 2022. This calibration period was selected because most groundwater-level data in the Chino
Valley were collected after 1992.4

The calibration period contains both wet and dry periods as demonstrated through a time-series analysis
of precipitation data across the Chino Valley from the Parameter-elevation Relationships on Independent
Slopes Model (PRISM)5 dataset. Figure 4-8 below shows the time history of annual precipitation,
long-term average annual precipitation, and a curve of cumulative departure from mean precipitation
(CDFM) based on the analysis. The latter is a graphical representation used to analyze precipitation trends
over time. Positive slopes of the CDFM curve indicate periods of above-average precipitation (i.e., wet
years), while negative slopes indicate periods of below-average precipitation (i.e., dry years). As shown

3 Approaches to Highly Parameterized Inversion: PEST++ Version 5, a Software Suite for Parameter Estimation, Uncertainty
Analysis, Management Optimization and Sensitivity Analysis

4 At 152 wells in Chino Valley, there are 5,414 groundwater-elevation data points from fiscal year 1978 to 1991,
and 752,473 data points from 1992 to 2022.

5 PRISM Climate Group, Oregon State University, https://prism.oregonstate.edu
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on Figure 4-8, the selected calibration period for the 2025 CVM includes a wet period from 1992 to 1999
and a dry period from 1999 to 2022 with some intermittent wet years.

Figure 4-8. Precipitation Time Series in the Chino Basin, FY 1896-2022.

4.2.3 Select Adjustable Model Parameters and Prepare Input Files for PESTPP-IES

Many model input parameters are not well known and need to be adjusted through model calibration.
For that purpose, the 2025 CVM uses the open-source computer code PESTPP-IES (Welter, et al., 2015;
White, 2018; White, et al., 2020). PESTPP-IES is based on the Iterative Ensemble Smoother (iES) algorithm
introduced by Chen and Oliver (2012; 2013). Using the iES algorithm, the required number of model runs
for a calibration process depends on the desired number of calibrated realizations and does not depend
on the number of adjustable parameters. The number of adjustable model parameters, however, still
affects the required computing resources and computing time, as the information associated with each
of the parameters needs to be stored and processed during the calibration process. Therefore, careful
selection of a limited number of adjustable model parameters is still required. The rationale for the
selected adjustable model parameters is given below.

4.2.3.1 DIPAW

Initial conditions for DIPAW are based on the outputs from the R4 rootzone module adjusted for lag time
through the vadose zone (see Section 3). The DIPAW input was first applied without spatial multipliers
(i.e., a uniform scaling factor across the model domain), consistent with the assumption that the
R4-derived recharge estimates (after lag adjustment) were physically representative. However, in
response to peer review comments, the parameterization was refined to allow for spatial variability using
pilot points.
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In the updated approach, arrays of annual average DIPAW values were scaled using spatially distributed
multipliers defined at 240 pilot points and interpolated across the model domain. These multipliers were
treated as adjustable model parameters within the calibration process. After each iteration, updated
multiplier values were estimated, applied to the DIPAW fields, and used as input to the subsequent
groundwater flow simulation.

The initial values of the DIPAW multipliers were defined using a normal distribution with a mean of 1.0
and a standard deviation of 0.125, such that approximately 95 percent of values fall between 0.75 and
1.25. A multiplier greater than one indicates simulated DIPAW exceeding the R4-based estimate (after lag
adjustment), while a multiplier less than one indicates lower simulated DIPAW relative to that estimate.

Although the R4 model is well-calibrated and the DIPAW estimates are considered physically defensible,
inclusion of these multipliers allowed the calibration process to account for minor local or temporal
variability that may not be explicitly represented in the R4 model. This approach does not alter the overall
mass balance or conceptual consistency of the recharge estimates; rather, it provides limited flexibility for
PESTPP-IES to reconcile small differences between the R4-estimated recharge and observed groundwater
responses, ensuring numerical stability and improved spatial consistency in the calibrated realizations.

4.2.3.2 Evapotranspiration

Each array of monthly maximum ET rate was assigned a scalar multiplier as an adjustable model
parameter. After each iteration of the calibration process, new values of the scalar multipliers were
estimated, the associated maximum ET rates were scaled with the scalar multipliers, and then the scaled
maximum ET rates were used as input to the groundwater flow simulation of the subsequent calibration
iteration. Initially, the range of scalar multipliers for the maximum ET rate were allowed to vary within a
range characterized by a normal distribution with a mean of 1.0 and a standard deviation of 0.1, which
means that 95 percent of the multipliers would fall between 0.8 and 1.2.

4.2.3.3 Subsurface Inflow

The subsurface inflow boundary is divided into 45 segments as shown in Figure 3-13. Each segment was
assigned a scalar multiplier as an adjustable model parameter to scale its inflow time series. The scalar
multipliers for the inflow time series were defined using a normal distribution on a log scale with a mean of
1.0 and a standard deviation of 0.5 orders of magnitude, meaning that 95 percent of the values fell between
0.1 and 10. After each iteration of the calibration process, new values of the scalar multipliers were
estimated, the associated initial inflow values were scaled with the scalar multipliers, and the scaled inflow
values were then used as input to the groundwater flow simulation of the subsequent calibration iteration.

4.2.3.4 Specified Head Boundary

Two specified head boundaries were simulated with the FHB of the MODFLOW model. Figure 3-14 shows the
segments of the specified head boundaries — one near Rialto and the other on the southern tip of the Spadra
Basin. The specified head values at those boundaries were estimated based on nearby head measurements.
Each specified head boundary was added as an adjustable model parameter. A positive addend increases the
specified head, increasing the net flux into the active model domain for the stress period, and vice versa for a
negative addend. After each iteration of the calibration process, the addends were updated and then added
to the initial specified head values of the respective boundary. The addends were allowed to vary between
+/- 35 feet for the Bloomington Divide and between +/-10 feet at the western edge of the Spadra Basin, based
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on the range of historically observed variation. The Bloomington Divide was segmented into seven sections to
allow for more flexibility in the heads at this boundary.

4.2.3.5 Santa Ana River and Its Tributaries

The Santa Ana River and its tributaries are divided into 24 segments as shown in Figure 3-10. The
streambed hydraulic conductivity for each segment was treated as an adjustable model parameter. This
property governs the rate of water exchange between the stream and the underlying aquifer, thereby
influencing stream—aquifer interactions. It was initially set to 1 ft/day, and during model calibration, it was
allowed to vary within a range of 0.1 to 100 ft/day. After each iteration of the calibration process, the
streambed hydraulic conductivity values were updated, and used in the groundwater flow simulation of
the subsequent calibration iteration.

4.2.3.6 Faults

The horizontal-flow barriers that represent faults are divided into segments as shown in Figure 3-12. The
hydraulic conductivity of the flow barrier in each segment is an adjustable model parameter. These
conductivity values determine how easily groundwater can move across the faults, thus influencing flow
connectivity between adjacent hydrogeologic units. In the model, the conductivity factors were varied
across several orders of magnitude, depending on the characteristics of each barrier. After each iteration
of the calibration process, the hydraulic conductivity values of the segments were updated and then used
in the groundwater flow simulation of the subsequent calibration iteration.

4.2.3.7 Aquifer Properties and Pilot Points

Hydrogeological properties of the model include the horizontal hydraulic conductivity (HK), vertical
hydraulic conductivity (VK), specific storage (SS), and specific yield (SY) of model layers. To represent the
spatial variability of these properties, each layer was assigned several pilot points, each with an initial
estimated value.

Pilot points serve as adjustable control locations within the model domain for the calibration process.
Each pilot point’s value for a specific hydrogeological property was treated as an independent parameter
that PESTPP-IES modified during calibration. After each iteration®, PESTPP-IES estimates updated values
at these pilot point locations based on the differences between simulated and observed data.

These updated pilot point values were then spatially interpolated to assign values to all individual model
cells within the corresponding layer. The Kriging method, a robust geostatistical interpolation technique,
was employed for this spatial distribution. Kriging leverages the spatial correlation structure of the
hydrogeological property (often defined through a variogram) to provide optimal estimates at unsampled

5 In the context of PESTPP-IES, an iteration represents one complete cycle of the calibration process.
During each iteration, PESTPP-IES adjusts the model parameters (like the pilot point values) based on the
calculated differences between simulated and observed data. The model is then run again with these
adjusted parameters, producing a new set of simulated results. This process is repeated to progressively
refine the parameter values and improve the model's fit to the observed data.
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locations (the model cell centers) based on the values at the pilot points. This method ensured that the
interpolated values honor the pilot point values and reflect the assumed spatial continuity of the property.

The strategic use of pilot points, even in limited numbers, allowed for the efficient representation of
complex spatial heterogeneity in hydrogeological properties across the entire model domain. By adjusting
the values at these key locations, PESTPP-IES indirectly influenced the property values in all model cells
through the Kriging interpolation.

The density and number of pilot points directly influence the level of spatial variability that the model can
simulate. A higher density of pilot points allows for the representation of more complex and localized
variations in hydrogeological properties. ldeally, with a sufficiently large number of well-placed pilot
points, the precise location of individual points becomes less critical, and the interpolation method's
influence diminishes as the pilot points effectively sample the spatial variability.”

Calibration using pilot points is specifically designed to capture the inherent heterogeneity required to
adequately reproduce the observed hydrologic behavior. The pilot point parameters act as 'receptacles'
for the information contained within the history-matching dataset (the observed data). Therefore, the
effective placement of pilot points is crucial; they should be located in areas where they can best receive
and propagate information relevant to the calibration targets. To investigate the impact of the number of
realizations and the density and number of pilot points on the model's estimated net recharge values,
four distinct scenarios for pilot point placement were implemented within PESTPP-IES, as described in
Section 4.2.5.2.

4.2.4 Prepare Observation Data as Calibration Targets

Two types of observation data were collected and used for model calibration. The first type is the
groundwater elevation time series at selected wells. The second type is the stream discharge time series
observed at gaging stations. For the purposes of model calibration, a subset of the measured groundwater
elevations was selected based on the principle that the selected data should be both temporally and
spatially evenly distributed to avoid biasing the calibration with measurements from specific times or
areas with more concentrated data collection. The selected observation data were used as calibration
targets and each of the selected data is assigned a weight value. The monthly average daily stream
discharge data was created based on the observed daily stream discharge data.

During the model calibration process, the differences between the (observed) calibration targets and the
model calculated counterparts (i.e., the residuals) were calculated and then multiplied by the
corresponding weights. These weighted residuals were squared (to avoid mutual cancelation of positive
and negative residuals) and summed. The sum of the squared weighted residuals is known as the objective
function, Phi (D).

PESTPP-IES minimizes Phi by adjusting model parameters through an iterative process. For the 2025 CVM,
head values were assigned a weight value ranging from 0.5 to 10 depending on the confidence and
importance of the data. For example, the piezometer at the Pomona Extensometer has highly precise and
accurate, depth-specific, head measurements, and the measured head values were assigned a weight

7 https://help.pesthomepage.org/index.html?pilot-point-emplacement.html
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value of 10. All stream discharge values were assigned a weight value of 2x107, reflecting the fact that
stream discharge measurements are typically several orders of magnitude larger than head
measurements. These weight values were selected so that the sum of the weighted residuals of stream
discharge (in units of ft3/day) and the sum of the weighted residuals of hydraulic head (in units of ft) lie in
the same order of magnitude. This arrangement enabled PESTPP-IES to pick up adequate information for
model calibration from both head and stream discharge time series.

Including observation uncertainty in PESTPP-IES is important because groundwater-level measurements
have error and are not exact representations of model-scale conditions. Representing uncertainty in
observations helps prevent overfitting to individual observations, preserves ensemble variability during
PESTPP-IES updates, reduces the risk of ensemble collapse, and allows calibrated parameter sets to
remain consistent with the expected range of measurement and local-scale variability. Groundwater-level
observation uncertainty was represented in PESTPP-IES by adding normally distributed observation noise
to the calibration targets, with a mean of zero and a standard deviation of 2.0 feet.

4.2.4.1 Groundwater Elevation Time Series

A total of 102 wells in the Chino Basin, Spadra Basin, Cucamonga Basin, and the Six Basins area were
selected for model calibration. The selection was based on two criteria — their screened intervals must be
available, and they must have relatively long-term groundwater-elevation measurements within the
calibration period. Figure 4-9 shows the locations of the selected calibration wells. Table 4-4 shows the
number of wells in each of the model layers where the wells are screened (calibration wells can be
screened across multiple model layers). These wells have a total of 572,938 groundwater-elevation
measurements during the calibration period. Some of the wells were equipped with transducers that
measure and record groundwater elevations at high frequency (e.g., sometimes as short as 15 minutes).

A total of 7,781 groundwater-elevation measurements were selected as calibration targets. This reduction
was necessary to ensure computational efficiency, to avoid “over-weighting” the frequently measured wells
(e.g., wells with transducers), and to preserve temporal representativeness across the model domain.
Including all available measurements would have resulted in excessive clustering of calibration targets at
certain locations, potentially biasing the parameter estimation process and overwhelming the influence of
observations from sparsely monitored areas. To address this, a data thinning strategy was applied to retain
a representative subset of observations that captures the key temporal trends and seasonal variability of
groundwater elevations at each site, while reducing redundancy. This approach allowed the model to be
calibrated against meaningful and distributed information without compromising performance or
interpretability. Figure 4-10 shows an example of groundwater-elevation measurements and selected
calibration targets.

For single-layer observation wells (i.e., those with screened intervals across a single model layer), the
selected groundwater-elevation measurements and the corresponding simulated head values of the given
layer are used for the calculation of the objective function.

For multi-layer observation wells (i.e., those with screened intervals across multiple model layers), the
selected groundwater-elevation measurements and the corresponding layer-weighted simulated head
values were used for the calculation of the objective function. The following equation was used to
calculate the layer-weighted simulated head values:
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h — Z?:l hl'wl (1)

Z?=1 wi

where n is the number of layers of the model; [ is the layer number; h; is the simulated head in layer [;
and wy is the weight of layer [. For a particular well, the initial weight of a layer is calculated based on the
product of the screen length in that layer and the HK value of the model cell where the well is located.
After each calibration iteration, the layer weights are adjusted based on the updated HK values.

Table 4-4. Number of Monitoring Wells by Screened Model Layer

1 42 2 5 18

2 17 0 0 0

3 32 0 0

4 10 0 0 0

5 24 0 0 0
Any layer 77 2 5 18

4.2.4.2 Stream Discharge Time Series

Daily streamflow data for streamflows at Prado Dam were obtained from the Santa Ana River Watermaster
Annual Reports, and selected portions of the dataset were used as calibration targets. High stream discharge
observations were excluded from the calibration because they are short-duration events dominated by
surface runoff, not groundwater interaction. These peaks are difficult to measure accurately and are poorly
represented in the groundwater-flow model focused on long-term groundwater/surface-water interactions.
Including them could have distorted the parameter estimates and reduced model reliability under typical
flow conditions.

4.2.5 Use PESTPP-IES to Generate Calibrated Realizations

Calibration of the 2025 CVM was conducted in two phases. In the first phase, a manual calibration was
conducted with a few key model parameters. In the second phase, PESTPP-IES was used to generate
calibrated realizations using all adjustable model parameters.
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4.2.5.1 Manual Calibration

In the first phase, a manual calibration was performed to adjust hydraulic conductivity values for faults
and streambeds, as well as scalar multipliers for boundary inflow and DIPAW. The purpose of this manual
calibration was twofold: to identify any potential problems or errors within the model setup and to
"precondition" key model parameters, setting them to more reasonable starting values before the
automated calibration phase using PESTPP-IES.

During this phase, the specific storage values of the 2020 CVM and the estimated maximum ET rates were
used without any modification. The aquifer properties HK, VK, and SY of the 2020 CVM were assigned to
pilot points that are placed in each model layer based on the density of groundwater elevation
observation wells. The aquifer properties at pilot points were interpolated to model cells with the Kriging
method. Guidance for the emplacement of pilot points outlined in the Parameter Estimation (PEST)
homepage® was generally followed for the placement of pilot points.

Manual calibration of the model involved numerous iterative cycles. In each cycle, simulated head and
stream discharge time series were compared against the calibration targets. The differences observed in
this comparison then guided the adjustment of parameter values. After each parameter adjustment, the
model was run again. This process was repeated until the sum of weighted squared residuals could not be
meaningfully reduced by additional model runs.

The calibrated hydraulic conductivity of faults ranges between 1x10° and 0.0017 ft/day. The calibrated
streambed conductivity ranges between 0.23 and 10 ft/day. The calibrated multipliers for Subsurface Inflow
range from 0.6 to 1.8. The calibrated multiplier for annual DIPAW values averaged approximately 0.94.

Appendix B-2 shows the maps of aquifer properties used in the manually calibrated model. Appendix B-3
contains the time series of simulated hydraulic heads versus the calibration targets of the manually
calibrated model.

Figure 4-11 shows a scatter plot of the simulated hydraulic heads versus the calibration targets in the
Chino Basin, Spadra Basin, Cucamonga Basin, and Six Basins. The root mean squared error (RMSE) is
18.88 ft for calibration targets in the Chino Basin, and 25.93 ft for all calibration targets. The linear
regression equation is derived based on all calibration targets. All points are distributed closely around
the regression line, which matches closely with the 1:1 line, indicating good inverse modeling performance
and a robust calibration. The R? of 0.9989 suggests that 99.89 percent of the observed variance is
explained by the model. Overall, these results indicate that the calibration isimproved over the 2020 CVM.

Figure 4-12 is a map of average residuals at the calibration wells. The mean and median residuals for all
calibration targets are 1.47 ft and 0.63 ft, respectively. These values are close to the expected value of
zero, indicating that the prediction of groundwater elevations is not biased. Figure 4-13 shows a map of
RMSE. Figure 4-14 shows a map of the trend of residuals between the average simulated hydraulic heads
and calibration targets. Wells with overpredicted head values (i.e., average simulated heads greater than
the average calibration targets) are colored blue, while wells with underpredicted head values
(i.e., average simulated heads less than the average calibration targets) are colored yellow. A spatial bias
in the simulated head can be identified if the overpredicted and/or underpredicted wells cluster in areas.

8 https://help.pesthomepage.org/index.html?pilot-point-emplacement.html
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The random distribution pattern of the overpredicted and/or underpredicted wells shown in Figure 4-14
indicates that the simulated heads are not spatially biased at the basin scale.

Figure 4-15 is a time-series chart that compares model-estimated stream discharge versus total Prado
inflow estimated by the Santa Ana River Watermaster. Figure 4-16 is a scatter chart of model-estimated
versus observed discharge values. The red dashed line represents the 1:1 line, while the blue dashed line
is the regression line, which has a slope of 1.1765. This indicates that the model tends to overpredict
discharge during rare, very high-flow events. During these events, it is expected that the discharge will be
overpredicted due to the operations of Prado Dam, which would temporarily reduce discharge during
high-flow events. The coefficient of determination (R?) is 0.92, demonstrating a strong correlation
between simulated and observed discharge.

4.2.5.2 Automated Calibration

In the second phase, PESTPP-IES was used to adjust all adjustable model parameters to conduct the
uncertainty analysis. PESTPP-IES does not seek a single set of parameters (i.e., a parameter realization)
that is deemed to “calibrate” a model. Instead, it seeks a suite of parameter realizations which each result
in an acceptably good match between observed and simulated conditions, and collectively express
parameter uncertainty. Through a series of successive iterations, PESTPP-IES adjusts parameter
realizations so that each meets the user-defined calibration criteria. Specifically, it modifies each
realization within the ensemble such that, when the model is run with that parameter set, the
simulated-to-measurement fit is sufficient for the model to be considered as “calibrated.” The result is an
ensemble of parameter realizations, which can be interpreted as samples from the posterior probability
distribution of the parameters.

The effects of the number of desired calibrated realizations and the number and spatial distribution of
pilot points on model-estimated net recharge were evaluated using five distinct pilot point scenarios:

e Pilot Point Scenario 1: Irregularly spaced pilot points were placed in each model layer based
on the density of groundwater elevation monitoring wells. This scenario included a total of
2,701 adjustable parameters, of which 2,245 were pilot points. PESTPP-IES was configured
to run for six iterations, with the number of desired calibrated realizations set to 100. During
the calibration process, some realizations were excluded by PESTPP-IES—likely due to poorly
performing parameter combinations—because their model run times exceeded twice the
average runtime of successful realizations.

e Pilot Point Scenario 2: This scenario used the same pilot point layout and number of
adjustable parameters as Scenario 1 (2,701 adjustable parameters, including 2,245 pilot
points). The only change was an increase in the number of desired calibrated realizations
from 100 to 400 to better explore parameter uncertainty and posterior variability.

e Pilot Point Scenario 3: In this scenario, regularly spaced pilot points were placed at 10-row
by 10-column intervals across each model layer. This configuration significantly increased
the number of adjustable parameters to 25,326, including 24,870 pilot points, enabling a
more detailed exploration of spatial heterogeneity. The number of desired calibrated
realizations was set to 400.

o Pilot Point Scenario 4: This high-resolution scenario involved 159,146 adjustable
parameters, including 158,690 pilot points, and targeted 400 realizations. However, due to
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the extreme computational demand, the PESTPP-IES run failed, exceeding available memory
and runtime limitations.

e Pilot Point Scenario 5: This scenario was developed to implement several of the
recommendations from the peer review, including:
— Added spatially variable DIPAW multipliers

— Reduced observation noise
— Targeted 100 realizations to reduce runtime
— Reduced head closure criteria

— Increased weighting of streamflow observations
This scenario resulted in 32,800 adjustable parameters.

Pilot Point Scenario 5 was selected for use in projection simulations. It provided a balance between
parameter complexity and computational feasibility, allowing the model to represent smaller-scale
heterogeneities more effectively than the lower-resolution scenarios. The following section provides a
detailed description of Pilot Point Scenario 5.

4.2.5.2.1 Pilot Point Scenario 5

In this scenario, pilot points for aquifer properties were placed at a spacing of every ten model rows/columns
in each model layer. This scenario incorporates a total of 32,800 adjustable parameters including
32,332 pilot points: 8,624 for HK, 8,067 for VK, 6,338 for SS, 2,061 for SY, and 7,440 for DIPAW multipliers.

PESTPP-IES was configured to run for five iterations. The number of desired calibrated realizations was
100. Like previous scenarios, some realizations were dropped by PESTPP-IES during the calibration
process. Figure 4-17 shows the range of the calculated net recharge for fiscal year 1992 to 2022 for the
97 realizations that remained active at the end of the third iteration. Runs with a larger number of
adjustable parameters tended to be more complex, increasing both the calibration time and the likelihood
of model instability or physically unrealistic behavior in some realizations. PESTPP-IES identified and
removed such failing realizations, resulting in a smaller final ensemble.

Figure 4-18 shows a histogram of calculated mean net recharge for the 97 realizations that remained
active at the end of the second iteration. The average net recharge of all active realizations for the
calibration period was about 135,200 acre-feet/year (afy).

The realization with average net recharge closest to the ensemble mean at the end of the third PESTPP-IES
iteration was selected to graphically illustrate the calibration results. Appendix B-4 presents maps of the
calibrated aquifer properties for this realization. Appendix B-5 provides time series charts that compare
simulated hydraulic heads versus the calibration targets.
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Figure 4-11
Comparison of Simulated and Measured Groundwater Levels in Wells of the 2025 CVM
Manual Calibration
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Figure 4-17
Simulated Net Recharge for the Chino Basin
Pilot Point Scenario 5 (97 Realizations)
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Figure 4-18
Mean Net Recharge in the Chino Basin, FY 1992-2022
Pilot Point Scenario 5 (97 Realizations)
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Figure 4-19 is a scatter plot of the simulated hydraulic heads versus the calibration targets at wells in the
Chino Basin, Spadra Basin, Cucamonga Basin, and Six Basins. The RMSE is 21.4 ft for calibration targets in
the Chino Basin, and 32.8 ft for all calibration targets. The linear regression line is derived based on all
calibration targets. All points are distributed closely around the regression line, which matches closely
with the 1:1 line, indicating good inverse modeling performance and a robust calibration. The coefficient
of determination (R%) of 0.998 suggests that 99.8 percent of the observed variance is explained by the
model. Overall, this chart indicates that the calibration (for this calibrated realization) is improved over
the manual calibration. Figure 4-20 is a map of residuals between the average simulated hydraulic heads
and average calibration targets at the calibration wells. The mean and median residuals for all calibration
targets are -36.2 ft and -0.6 ft, respectively. Figure 4-21 is a map of RMSE between the average simulated
hydraulic heads and average calibration targets. Figure 4-22 is a map of the trend of residuals between
average simulated hydraulic heads and calibration targets.

Table 4-5. Summary of Adjustable Parameters for Scenario 5

DIPAW multiplier 7,440
Boundary Inflow multiplier 45
Addend to specified head values 8
Maximum ET Rate multiplier 372
Streambed conductivity 24
Hydraulic conductivity of faults 21
HK values at pilot points in model layers 1to 5 8,424
VK values at pilot points in model layers 1 to 5 8,067
SY values at pilot points in model layer 1 2,061
SS values at pilot points in model layers 2 to 5 6,338

Total 32,800

4.2.6 Rank and Select Calibrated Realizations for Projection Scenarios

From the simulated scenarios, five calibrated realizations were chosen from the Pilot Point Scenario 5 for
projection simulations. These five realizations include: one with the mean historical net recharge closest
to the ensemble mean net recharge, and four realizations with net recharge values closest to one and two
standard deviations above and below the ensemble mean, respectively.® For simplicity, the chosen
realizations are labeled Realizations A through E based on their ranked net recharge over the historical
period, as shown in Table 4-6.

9 The calibrated realization with the average net recharge closest to one standard deviation below the mean net
recharge was excluded due to unreasonable groundwater levels in MZ-1. The next-closest calibrated realization
was chosen to use as Realization B.
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Table 4-6. Summary of Net Recharge Statistics and Chosen Realizations, Pilot Point Scenario 5

Net Recharge Statistic (FY 1992-2022)

Average, All Realizations 135,210
Standard Deviation, All Realizations 1,750

Maximum, All Realizations 139,190
Minimum, All Realizations 131,180
Average, Realization A 131,840
Average, Realization B 133,210
Average, Realization C 135,190
Average, Realization D 136,940
Average, Realization E 138,890
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Figure 4-19
Comparison of Simulated and Measured Groundwater Levels in Wells of the 2025 CVM
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Figure 4-23 illustrates the selected calibrated realizations along with the histogram based on the
calculated mean net recharge for the 97 realizations. Figure 4-24 compares the net recharge time series
of the selected realizations to the range of all realizations. Figure 4-24 suggests that the range of the
simulated net recharge is well represented by these scenarios.

4.3 WATER BUDGET AND COMPARISON TO THE 2020 CVM

This section describes the major water budget components in the Chino Basin based on the selected
realizations of the 2025 CVM and compares them to those from the 2020 CVM for the overlapping
historical simulation period (FY 1992 through 2018).

4.3.1 Water Budget for Selected Realization

Table 4-7 displays the annual time series of recharge, discharge, change in storage, and net recharge from
July 1, 1991 through June 30, 2022 for Realization C. Recharge and discharge components labeled with a
column heading of “I” represent inputs directly provided to the 2025 CVM, with some variability
introduced through PESTPP-IES as previously described. Components labeled with “R” are computational
results generated by the CVM.

Water budget results for the other realizations are provided in Appendix B-6. The major water budget
components for all five selected realizations, and their comparison to corresponding components in the
2020 CVM, are discussed below.
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Table 4-7 Water Budget for the Chino Basin for the Calibration Period - Realization C (af)

Recharge

Discharge

Change in Storage

| Subsurface Infiow Deep
Fiscal Year Infiltration of Overlying
Chino/Puente Hills, . . Precipitation Non-Ag and
Bloomington | Jurupa Hills, and |Net Temescal Cucamonga and Applied | Streambed | Stormwat| Recycled | Imported Total Appropriative Overlying Riparian Rising Total Net
Divide Rialto Basin Basin Six Basins Basin Spadra Basin Water Infiltration er Water Water Recharge Pools Agricultural Pool| VegET | Groundwater | Discharge Annual Cumulative | Recharge
1992 14,344 5,585 4,931 3,613 34,022 2 109,846 48,766 3,598 0 5,568 | 230,274 102,664 77,336 15,032 21,895 216,927 13,347 13,347 187,779
1993 11,400 6,329 1,224 3,871 22,592 7 116,845 62,942 6,619 0 14,224 | 246,053 88,040 83,284 16,345 33,059 220,728 25,325 38,672 182,425
1994 11,108 6,269 2,568 3,588 20,226 16 113,515 38,878 1,486 0 16,448 214,104 93,564 72,115 15,567 29,577 210,823 3,280 41,952 152,511
1995 10,517 6,742 979 3,272 18,960 27 124,095 58,217 4,662 0 10,375 | 237,846 98,173 62,171 16,354 32,260 208,958 28,887 70,840 178,857
1996 10,677 6,844 2,185 3,334 18,401 47 113,798 42,352 2,425 0 82 200,146 109,609 71,220 17,260 31,625 229,715 -29,568 41,271 151,179
1997 10,892 6,791 2,083 3,025 18,003 77 111,261 45,906 3,305 0 16 201,360 112,998 68,968 16,664 30,950 229,580 -28,220 13,051 153,729
1998 10,635 6,716 296 3,040 17,746 103 108,263 57,609 5,780 0 8,352 218,540 104,141 45,302 17,361 34,956 201,760 16,780 29,831 157,871
1999 11,184 6,402 1,224 3,045 17,552 104 106,820 39,774 1,007 984 5,839 193,936 118,738 46,730 17,915 33,495 216,878 -22,943 6,888 135,703
2000 11,749 6,051 686 2,854 17,358 109 102,989 41,748 1,985 3,630 997 190,156 133,609 46,538 18,635 31,437 230,220 -40,064 -33,176 135,457
2001 11,835 6,161 1,130 2,696 17,201 114 108,385 41,886 3,162 6,221 6,538 205,328 129,866 41,429 18,031 33,794 223,120 -17,792 -50,967 140,744
2002 12,442 5,532 1,862 2,636 16,975 119 96,541 37,081 1,148 7,444 6,493 188,273 139,934 38,650 17,267 33,376 229,227 -40,954 -91,921 123,693
2003 12,538 5,060 445 2,633 16,860 114 104,168 47,500 6,284 7,112 6,548 | 209,263 133,793 36,507 17,669 35,713 223,681 -14,418 -106,340 | 142,220
2004 12,886 5,158 -11 2,571 16,777 112 90,494 40,399 3,357 8,942 7,607 188,293 139,028 36,809 17,054 35,532 228,423 -40,130 -146,470 119,157
2005 12,090 6,416 -2,262 2,788 16,527 126 101,357 56,121 17,648 9,377 12,259 232,446 123,538 34,503 17,711 42,322 218,075 14,371 -132,099 150,777
2006 12,412 6,104 1,945 3,065 16,314 109 93,910 46,940 12,940 1,303 34,567 | 229,610 133,372 30,812 17,267 38,185 219,636 9,975 -122,124 | 138,288
2007 12,614 5,745 1,925 2,595 16,130 101 95,850 37,511 4,745 2,993 32,960 | 213,168 152,223 29,919 16,671 32,461 231,274 -18,106 -140,231 128,083
2008 12,955 5,712 1,243 2,490 16,101 100 87,021 42,368 10,205 2,340 0 180,534 157,812 26,280 15,525 29,901 229,518 -48,984 -189,214 132,768
2009 12,936 5,850 548 2,464 16,080 102 87,114 42,567 7,512 2,684 0 177,857 165,801 23,386 14,591 28,175 231,952 -54,095 -243,309 132,408
2010 13,016 5,221 -224 2,469 16,024 96 84,874 49,258 14,273 7,210 5,000 197,216 137,948 22,038 14,685 28,360 203,030 -5,813 -249,123 141,962
2011 13,157 5,414 -1,044 2,494 15,904 99 90,611 54,210 17,052 8,065 9,465 215,427 123,354 18,042 15,260 31,779 188,436 26,992 -222,131 150,858
2012 13,074 5,156 520 2,545 15,671 100 82,795 38,777 9,271 8,634 22,560 199,102 136,731 22,412 14,179 27,781 201,102 -2,000 -224,131 125,948
2013 12,674 5,124 599 2,424 15,591 110 78,155 37,018 5,271 10,479 0 167,444 139,128 24,074 13,861 23,355 200,418 -32,974 -257,106 119,748
2014 12,761 4,976 358 2,512 15,501 112 70,190 38,336 4,299 13,593 795 163,433 148,475 22,131 13,040 22,083 205,729 -42,295 -299,401 113,923
2015 12,929 4,463 -17 2,253 15,282 96 67,966 39,760 8,001 10,840 0 161,574 134,339 17,552 12,693 22,189 186,773 -25,198 -324,599 115,853
2016 12,639 3,804 -182 2,307 15,106 92 71,756 42,284 9,236 13,222 0 170,264 129,492 16,908 12,541 22,196 181,136 -10,872 -335,471 122,306
2017 13,091 4,432 -104 2,222 14,968 100 59,607 48,012 11,575 13,934 13,150 180,989 127,244 16,191 12,829 24,272 180,535 453 -335,018 116,804
2018 12,830 3,833 1,330 2,122 14,553 100 62,531 34,772 4,494 13,212 33,763 183,538 123,992 16,776 12,318 21,489 174,574 8,964 -326,054 102,757
2019 12,711 5,110 -440 2,201 14,352 97 66,005 52,509 12,861 11,145 6,510 183,060 116,396 15,478 13,215 24,472 169,561 13,499 -312,555 127,719
2020 13,013 4,853 614 2,153 14,155 112 67,024 44,348 9,967 12,953 18,103 187,294 132,618 15,722 12,913 25,250 186,503 792 -311,763 118,076
2021 12,825 4,996 1,299 2,254 14,194 121 66,692 35,576 4,911 15,728 2,229 160,822 146,973 14,929 11,912 22,623 196,437 -35,616 -347,379 108,331
2022 12,735 4,626 140 2,258 14,053 119 62,103 35,340 8,108 15,042 1,742 156,265 148,608 14,077 10,965 20,873 194,523 -38,258 -385,637 107,643
Statistics for the Calibration Period 1992 through 2022
Total 382,671 171,477 25,849 83,793 529,179 2,842 2,802,580 1,378,762 | 217,187 | 207,086 | 282,191 | 6,083,616 3,982,201 1,108,289 473,327 905,436 6,469,254 -385,637 4,215,577
Percent 6.3% 2.8% 0.4% 1.4% 8.7% 0.0% 46.1% 22.7% 3.6% 3.4% 4.6% 100.0% 61.6% 17.1% 7.3% 14.0% 100.0%
Average 12,344 5,532 834 2,703 17,070 92 90,406 44,476 7,006 6,680 9,103 196,246 128,458 35,751 15,269 29,208 208,686 -12,440 135,986
Median 12,674 5,532 614 2,571 16,130 101 90,611 42,352 5,780 7,210 6,510 193,936 132,618 29,919 15,525 29,901 210,823 -14,418 132,768
Maximum 14,344 6,844 4,931 3,871 34,022 126 124,095 62,942 17,648 | 15,728 | 34,567 | 246,053 165,801 83,284 18,635 42,322 231,952 28,887 70,840 187,779
Minimum 10,517 3,804 -2,262 2,122 14,053 2 59,607 34,772 1,007 0 0 156,265 88,040 14,077 10,965 20,873 169,561 -54,095 -385,637 102,757
Note: column heading R means model results and column heading | means model input. Asterisks indicate components that had volumes or related parameters that were allowed to vary during the uncertainty analysis.
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Figure 4-23
Mean Net Recharge in the Chino Basin, FY 1992-2022
Chosen Realizations of 2025 CVM
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Figure 4-24
Simulated Net Recharge for Chosen Realizations of the 2025 CVM
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Section 4
Model Calibration and Uncertainty Analysis

4.3.2 Comparison of 2025 CVM Realizations to 2020 CVM

Table 4-8 compares the average annual water budget components for the FY 1992-2018 period for the
2025 CVM and the 2020 CVM. Measured components (such as managed aquifer recharge and
groundwater pumping) that were not allowed to vary, are nearly identical in both models, and are
therefore not included in Table 4-8. Figures 4-25 through 4-27 present time series of each of the
components listed in Table 4-8, illustrating the range and mean of the volumes in the 2025 CVM compared
to the corresponding time series from the 2020 CVM.

Differences between the 2020 CVM and the 2025 CVM water budgets are expected, given the
recalibration and uncertainty analysis described above. Cumulative changes in the model structure,
parameterization, calibration period, and the use of the PESTPP-IES tool have all contributed to the range
of model outcomes. These differences are not attributable to any single factor but reflect refinements in
the model processes that more accurately represent the range of possible conditions in the 2025 CVM.

Table 4-8. Comparison of Water Budget Components - 2020 and 2025 CVM

Mean Annual Volume, FY 1992-2018 (afy)

2025 CVM
minus
Component'® 2020 CVM 2025 cVM®@ 2020 CVM
Net Inflow from Six Basins 4-25 4,960 4,160 -800
Net Inflow from Cucamonga Basin 4-25 9,920 16,900 6,980
Net Inflow from Temescal Basin 4-25 2,120 2,580 460
Net Inflow from Spadra Basin 4-25 460 60 -400
Inflow from Bloomington Divide 4-25 14,760 10,530 -4,230
Other Subsurface Inflows 4-25 7,330 5,270 -2,060
Groundwater Pumping® - 166,140 160,700 -5,440
Managed Aquifer Recharge - 21,820 21,750 -70
DIPAW to Saturated Zone 4-26 98,030 94,140 -3,890
SAR Infiltration 4-26 31,920 45,420 13,500
ET 4-26 18,170 15,900 -2,270
Rising Groundwater 4-26 19,670 30,860 11,190
Total Recharge 4-27 190,990 214,430 23,440
Total Discharge 4-27 203,970 221,820 17,850
Net Recharge 4-27 139,600 138,300 -1,300
Change in Storage 4-27 -12,980 -7,400 5,580
(a) Volumes reflect the mean of all five calibrated realizations.
(b) Differences in groundwater pumping reflect the adjustment of the basin boundaries and refinements of the unmetered pumping in
the 2025 CVM.

The following subsections describe each of the three figures comparing the 2020 CVM and the 2025 CVM.
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4.3.2.1 Subsurface Inflows (Figure 4-25)

Figure 4-25 compares the subsurface inflow components of the Chino Basin, including net inflows from
the Six Basins, Cucamonga Basin, Temescal Basin, Spadra Basin, the Bloomington Divide, and other
subsurface inflows. The “other subsurface inflows” category includes contributions from the
Chino/Puente Hills, Jurupa Hills, and Rialto Basin. Overall, the magnitude of these components is similar
between the 2020 CVM and the 2025 CVM; however, relatively larger differences are observed for inflow
from the Cucamonga Basin and across the Bloomington Divide. These differences reflect updated
conceptualization, parameterization, or calibration of boundary conditions in the 2025 CVM, and highlight
areas where subsurface flow remains more uncertain.

4.3.2.2 Other Variable Water Budget Components (Figure 4-26)

Figure 4-26 shows the variable water budget components beyond the Subsurface Inflows, including DIPAW
to the saturated zone, infiltration from the SAR and its tributaries, ET, and rising groundwater outflows.

The estimated DIPAW in the 2025 CVM is approximately 3,900 afy lower than in the 2020 CVM. This
difference reflects the impact of the spatial DIPAW multipliers introduced in the uncertainty analysis and
the adjustment of the Chino Basin boundaries (see Section 3), which resulted in an approximately one
percent reduction in area of the Chino Basin.

Both infiltration from the SAR and rising groundwater outflow are higher in the 2025 CVM by 13,500 afy
and 11,200 afy, respectively, reflecting the overall increase in streambed hydraulic conductivity in the
2025 CVM. These differences suggest that groundwater/surface-water interactions are more extensive
than previously represented. ET outflows from the basin are about 2,300 afy lower in the 2025 CVM
compared to the 2020 CVM.

4.3.2.3 Summary of Water Budget (Figure 4-27)

Figure 4-27 compares total recharge, total discharge, net recharge, and the cumulative change in storage
between the 2020 CVM and the 2025 CVM.

Net recharge represents the exploitable inflow to a groundwater basin over a given period (whether under
historical conditions or future projections) and reflects the combined effects of hydrology, cultural
conditions, and water management practices during that time. Net recharge is the sum of the natural
recharge components (i.e., excluding supplemental water recharge) minus the sum of the natural
discharge components (such as ET and rising groundwater). The methodology for computing net recharge
is described in Section 1 of the 2020 SYR Report.

The average net recharge across the five selected realizations in the 2025 CVM is 138,300 afy for the 1992
through 2018 period, approximately 1,300 afy lower than that estimated in the 2020 CVM.
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SECTION 5

Projection Ensemble

The Projection Ensemble is a series of planning scenarios that describe a reasonable range of future
climate and cultural conditions in the Chino Basin through the planning horizon (2024-2080). The
Projection Ensemble is used as input data for the 2025 CVM to simulate the potential range in future
hydrologic conditions in the Chino Basin, including the water budget and changes in groundwater levels.

This section describes the objectives, methods, and results of the development of the Projection
Ensemble, including the likelihoods associated with each Projection Scenario.

5.1 OBJECTIVES OF THE PROJECTION ENSEMBLE

The Projection Ensemble is designed to represent a reasonable range of uncertainty in future climate and
cultural conditions, including the water demands and supply plans (Water Plans) of the water purveyors
in the Chino Basin, pursuant to Steps 3 through 5 of the 2022 SYRM:!

e Describe current and projected future cultural conditions, including but not limited to land
use and water-management practices, such as: pumping, managed recharge, managed
groundwater storage, impervious land cover, water recycling, and water conservation
practices. Identify a possible range of projected future cultural conditions.

e Using the most current research on future climate and hydrology, identify a possible range of
projected future climatic conditions in the Santa Ana River watershed.

e Using the results of [3.] and [4.] above, prepare an ensemble of multiple Projection Scenarios
of combinations of future climate/hydrology and cultural conditions (herein called the
“Projection Ensemble”). Assign likelihoods to each scenario in the Projection Ensemble.

Recognizing that it is not feasible to include every possible permutation of future climate and cultural
conditions in the Projection Ensemble, the objectives of the Projection Ensemble are to: (i) bracket a
reasonable range in future climate and cultural conditions and (ii) result in the maximum potential range
in the future hydrologic responses of the Chino Basin (i.e., high and low groundwater levels; high and low
net recharge). This approach is based on Robust Decision Making (RDM)? principles, which inform
strategies that perform well across a wide range of plausible futures.

This strategy informs parties about both the central tendency and potential extremes (high and low
groundwater levels; high and low net recharge) of the Chino Basin's future hydrologic response.
Understanding these extremes and their drivers can inform groundwater management strategies to avoid
undesirable results and MPI and optimize basin management.

1See Attachment C of the 2022 Update of the Chino Basin Safe Yield Reset Methodology

2 Robust Decision Making | RAND
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5.2 STAKEHOLDER ENGAGEMENT AND TIMELINE

The development of the Projection Ensemble involved a collaborative process with multiple stakeholder
workshops and technical documents to ensure that the scenarios were representative of the possible
range in future conditions. This process involved:

e  Workshops: Watermaster hosted four workshops with parties and other stakeholders to
gather input during the development of the Projection Ensemble, to review accompanying
Scenario Design TMs, and discuss stakeholder feedback:

— Workshop #1 (October 24, 2023). The objective of Workshop #1 was to identify key
drivers for the Water Plans of the Chino Basin water purveyors. These drivers included
economics, demographics, technology, policy, and climate. Stakeholders provided
feedback on the methods and assumptions for quantifying the potential impacts of
water conservation regulations, variation in precipitation, and temperature fluctuations.

— Workshop #2 (March 7, 2024). The objectives of Workshop #2 were to present a
proposed qualitative Projection Ensemble, gather feedback on the Projection Ensemble,
and gather input on proposed methods to quantify the Projection Scenarios.

— Workshop #3 (June 25, 2024). The objectives of Workshop #3 were to summarize
feedback and responses from the Scenario Design TM #2 and Workshop #2 and to
describe the proposed quantitative Projection Ensemble. Stakeholders provided
feedback on the Water Plan Scenarios and the proposed methods for simulating future
climate conditions.

— Workshop #4 (August 27, 2024). The objectives of Workshop #4 were to summarize
feedback and responses from the draft Scenario Design TM #3 and Workshop #3 and to
describe updates made to the proposed quantitative Projection Ensemble. Stakeholders
provided feedback on the Water Plan Scenarios and the proposed Climate Scenarios.

e Targeted Outreach to the Appropriative Pool Parties: During the scenario design process,
West Yost reached out to the Appropriative Pool (AP) parties to solicit input on the scenario
development. Many AP parties® provided input and reviewed draft Water Plan Scenarios
that were developed for each party.

e Technical Memoranda: Three TMs were prepared to document the development of the
Projection Ensemble:

— Scenario Design TM #1 outlined the approach for developing Water Plan projections
and presented questions for the first workshop.

— Scenario Design TM #2 documented feedback from the first workshop, described the
proposed Water Plan projections, presented recommended climate datasets, and
outlined the Projection Ensemble.

3 All AP retailers were contacted to provide input on the scenario design process. The AP parties that provided
input included the Cities of Chino, Chino Hills, Ontario, Pomona, Upland, Cucamonga Valley Water District, Jurupa
Community Services District, the Chino Desalter Authority, Monte Vista Water District, and Fontana Water
Company.
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— Scenario Design TM #3 documented feedback from previous TMs and workshops and
guantitatively described the proposed Projection Ensemble.

Parties provided feedback on the TMs, the proposed Projection Ensemble, and the data
used to prepare the Projection Ensemble. All written input was responded to in the
Scenario Design TMs. General themes of the verbal feedback from the workshops were
addressed in subsequent Scenario Design TMs and workshops.

e Website: Throughout the Scenario Design process, Watermaster maintained a webpage? on
its website with links to the timeline, draft and final TMs, and workshop materials.

e Updates at Watermaster Meetings: Updates on the 2025 SYR process, including the
development of the Projection Ensemble, were provided at monthly Pool Committee,
Advisory Committee, and Board meetings. Updates included announcing distribution of
TMs, future workshop dates, summaries of workshops, and other status updates.

5.2.1 Timeline for Development of the Projection Ensemble

The timeline for the development of the Projection Ensemble was:

e October 20, 2023: Scenario Design TM #1 was distributed to the parties.

e October 24, 2023: Scenario Design Workshop #1.

e December 1, 2023: Stakeholders provided written comments on Scenario Design TM #1.
e March 5, 2024: Scenario Design TM #2 was distributed to the parties.

e March 7, 2024: Scenario Design Workshop #2.

e April 12, 2024: Stakeholders provided written comments on Scenario Design TM #2.

e Spring 2024: West Yost requested information from five AP retailers to inform the
development of Water Plan projections. This included the estimated response to the urban
water-use objectives being developed to comply with Assembly Bill 1668 and Senate Bill 606
in 2018 (“Making Conservation a California Way of Life”).

e June 25, 2024: A draft of Scenario TM #3 was distributed, and Scenario Design Workshop #3
was held.

o July 19, 2024: Stakeholders provided written comments on draft Scenario Design TM #3.

e August 27, 2024: A revised draft of Scenario TM #3 was distributed, and Scenario Design
Workshop #4 was held.

e September 27, 2024: Stakeholders provided written comments on draft Scenario Design
TM #3.

e Fall 2024: West Yost submitted draft Water Plan Scenarios to nine AP parties for their input.
West Yost held meetings with five of the nine parties to discuss the Water Plan Scenarios
and gather feedback.

4 Chino Basin Watermaster - 2017 Safe Yield Court Order Implementation
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e February 12, 2025: The final Scenario Design TM #3 was published, including responses to
all written stakeholder comments on Scenario Design TM #2 and prior drafts of Scenario
Design TM #3.

5.3 CHARACTERIZING UNCERTAINTY IN FUTURE CLIMATE

Future climate will directly and indirectly impact the hydrology of the Chino Basin by influencing water
use, the availability of water supplies, and recharge. For instance, hotter and drier weather can lead to
increased water demands, reduced natural recharge, and reduced water supplies (including surface
waters used for artificial recharge). Future climate is also inherently uncertain due to natural variability in
short-term weather conditions, incomplete knowledge of future climate trends, and the limitations of
models used to forecast climate.

To incorporate the uncertainty of future climate into the 2025 SYR, as required in Step 4 of the 2022 SYRM,
three “Climate Scenarios” were developed to represent the “possible range of projected future climatic
conditions”: Average, Hot/Dry, and Cool/Wet. Each Climate Scenario includes a time series for projected
precipitation and reference evapotranspiration (ETo) from FY 2024 through 2080. Each time series was
derived from historical observations that were adjusted to incorporate the uncertainty in short-term
weather patterns and long-term climatic trends.

The development of Climate Scenarios for the 2025 SYR involved two main steps. The first step was to
prepare a 57-year time series of precipitation and ET, for the period 2024-2080 based on historical data.
The second step was to modify the time series to produce the three Climate Scenarios (i.e., a possible
range in future climate conditions). The following subsections describe the development of the
Climate Scenarios.
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5.3.1 Use of Historical Precipitation and ET, Data

The historical record of precipitation and ETo data® from FY 1950-2022° was used to develop a reasonable
range of potential future climate conditions in the Chino Basin (i.e., Average, Hot/Dry, and Cool/Wet) for
the projection period of FY 2024-2080. Each Climate Scenario is based on a continuous 7-year historical
period to represent FY 2024-2030 and a continuous 50-year historical period to represent FY 2031-2080.
Details for each period are outlined below:

1. FY 2024-2030: This 7-year period represents the final years over which the current Safe Yield
was calculated. Precipitation and ETo during this period will have the greatest influence on
net recharge and the evaluation of Safe Yield for the period 2021-2030. Hence, the historical
data was analyzed and used to prepare a potential range for future precipitation and ET, for
the period FY 2024-2030:

— The Average Climate Scenario used historical precipitation and ET, data from FY 1968-
1974, the 7-year period that most closely matches the annual average precipitation over
the period FY 1950-2022.

— The Hot/Dry Climate Scenario used historical precipitation and ET, data from
FY 2012-2018, the driest 7-year period over the period FY 1950-2022.

— The Cool/Wet Climate Scenario uses historical precipitation and ET, data from
FY 1977-1983, the wettest 7-year period over the period FY 1950-2022.

2. FY 2031-2080: All three Climate Scenarios used the same continuous 50-year historical
period from FY 1959-2008. This 50-year period was selected because its annual average
precipitation (15.2 in) is similar to the long-term annual average precipitation from
1915-2011 (15.4 in), includes a mix of wet and dry periods, and falls within the period for
which the Department of Water Resources (DWR) developed climate change factors
(FY 1915-2011).

5.3.2 Incorporating DWR Climate Change Factors

To incorporate future climate trends, we initially explored the use of climate data from the sixth iteration
of the Coupled Model Intercomparison Project (CMIP6). As documented in Scenario Design TM #2, CMIP6
models offer improvements in representing atmospheric processes, have denser grids, and better
simulate historical conditions compared to CMIP5 models. We processed the precipitation and

5 Estimates of daily precipitation over the Chino Basin were developed from precipitation stations and gridded
precipitation data products produced by the PRISM Climate Group and the National Oceanic and Atmospheric
Administration. Estimates of daily ET, over the Chino Basin were developed from the Pomona and Riverside
California Irrigation Management Information System stations using a spatial-temperature interpolation algorithm,
supplemented by evaporation data from Puddingstone Reservoir. Details can be found in Sections 3 of the

2020 SYR Report.

61950-2022 was chosen to derive the data for the climate scenarios because (1) it is consistent with the historical
time series of climate data processed for the R4 model in the 2020 SYR; (2) includes multiple dry and wet periods;
(3) overlaps the period for which the DWR developed change factors (through 2011); and (4) the average annual
precipitation over the 2025 CVM domain and watershed area are approximately equal to their respective
long-term precipitation averages. See Figure 3-13 from the 2020 SYR Report and Figure 4-8 from this report.
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temperature datasets that Cal-Adapt’ generated from the downscaled® CMIP6 scenarios. The data
processing and review identified discrepancies between the CMIP6 datasets and the historical
precipitation datasets for the overlapping historical period in the Chino Basin. We reviewed these
discrepancies with the Cal-Adapt team and were unable to resolve the discrepancies in time to use the
CMIP6 models in the 2025 SYR.

Instead, we followed the DWR recommended approach for incorporating climate change into groundwater
sustainability planning (e.g., DWR, 2018).° The DWR-recommended approach employs Change Factors (CFs)
derived from spatially downscaled climate data from CMIP5.1° CFs are used to adjust historical climate
datasets to reflect projected future conditions, which preserves historical variability while incorporating
future climate change trends. The DWR provides CFs for the following four climatic conditions:

1. 2030 Central Tendency (2030 CT)

2. 2070 Central Tendency (2070 CT)

3. 2070 Wet with Moderate Warming (2070 WMW)
4. 2070 Dry with Extreme Warming (2070 DEW)

To incorporate climate change in the Climate Scenarios, we applied distinct climatic conditions to each
scenario. All Climate Scenarios used the 2030 Central Tendency CF but differ in their 2070 CF as follows:
the Average Climate Scenario used the 2070 Central Tendency CF, the Hot/Dry Climate Scenario used the
2070 Dry with Extreme Warming CF, and the Cool/Wet Climate Scenario uses the 2070 Wet with Moderate
Warming CF.

Since the DWR CFs represent snapshots of climate conditions at specific future points (e.g., the 2030 CF
represents 2030 conditions and the 2070 CFs represent 2070 conditions), a continuous time series of CFs
for each year between 2024-2080 was developed for each Climate Scenario.

e 2024-2030: The CF was equal to the 2030 CF.

e 2031-2070: Unique CFs were calculated for each year using linear interpolation between
the 2030 and 2070 CFs.

e 2071-2080: The CF was equal to the 2070 CF.

These CF time series were then applied to the precipitation and ET, datasets presented in Section 5.3.1
to generate the time series of precipitation and ETo for each Climate Scenario.

7 https://analytics.cal-adapt.org/

8 Memo on Evaluating Global Climate Models for Studying Regional Climate Change in California

9 California Department of Water Resources. 2018. Guidance for Climate Change Data Use During Groundwater
Sustainability Plan Development. Accessed on 15 Aug 2024 at https://water.ca.gov/-/media/DWR-Website/Web-
Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices-and-
Guidance-Documents/Files/Climate-Change-Guidance Final ay 19.pdf

10 Memo on Evaluating Global Climate Models for Studying Regional Climate Change in California
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5.3.3 Sum

mary of Climate Scenarios

Table 5-1 summarizes the three Climate Scenarios used in the 2025 SYR:

Climate
Scenario

Table 5-1: Datasets Used for Climate Scenarios

Precipitation and ET

FY 2024 through 2030

Historical period with average precipitation®®

FY 2031 through 2080
Historical period (FY 1959-2008) modified using

(FY 1977-1983) and ETo modified with 2030 CT

Average (FY 1968-1974) and ET, modified with 2030 CT | 2030 CT and 2070 CT

Hot/Dr Historical period with lowest precipitation Historical period (FY 1959-2008) modified using
¥ (FY 2012-2018)®) and ET, 2030 CT and 2070 DEW

Cool/Wet Historical period with highest precipitation Historical period (FY 1959-2008) modified using

2030 CT and 2070 WMW

(a)
(b)

Calculated based on continuous seven-year periods taken from the historical (PRISM) data for FY 1950 through 2022.
CFs are only available through 2011; therefore, precipitation and ET, were not adjusted for this period.

Figure 5-1 shows the time series for annual precipitation averaged across the Chino Basin over the
historical period (1950-2023) and for each Climate Scenario over the projection period (2024-2080). For
the 2024-2030 period, note the wide range in annual precipitation between Climate Scenarios that is
designed to simulate the potential range in shorter-term weather variability. During the early part of the
2031-2080 period, there are smaller differences in precipitation between scenarios because of the strong
influence of 2030 CT which is identical for each scenario. The mean precipitation over the historical period
was 14.3 inches. The mean precipitation for the Average, Hot/Dry, and Cool/Wet Climate Scenarios are
15.3 inches, 13.8 inches, and 18.3 inches, respectively.

Figure 5-2 shows the CDFM for the three Climate Scenarios for FY 2024 through 2080. CDFMs are
calculations of the accumulated differences between the annual precipitation relative to the long-term
mean. To characterize the differences in precipitation between scenarios through the projection period,
the CDFM for each scenario is calculated relative to the mean of the Average Climate Scenario
(15.3 inches). This results in the CDFM for the Average Climate Scenario equaling zero at the end of the
projection period, whereas the Hot/Dry and Cool/Wet scenarios are less than and greater than zero,
respectively, at the end of the projection period. Generally, an upward trending CDFM curve indicates
wetter-than-average period, while a downward trending CDFM curve indicates a drier than average
period. Figure 5-2 illustrates that, over the projection period, the Hot/Dry Climate Scenario is projected
to receive approximately 86 inches less precipitation than the Average Climate Scenario, while the
Cool/Wet Climate Scenario is projected to receive about 171 inches more.

Figure 5-3 shows the time series for annual ET, in the Chino Basin over the historical period (1950-2023)
and for each Climate Scenario over the projection period (2024-2080). These ET, estimates represent the
annual ETo averaged across the Chino Basin. The mean ET, over the historical period was 53.3 inches. The
mean ET, for the Average, Hot/Dry, and Cool/Wet Climate Scenarios are 56.7 inches, 58.4 inches, and
55.4 inches, respectively.
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Figure 5-2. Cumulative Departure from Mean Precipitation by Climate Scenario
Calculated Relative to Mean of Average Climate Scenario (15.3 inches/year)
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5.4 CHARACTERIZING UNCERTAINTY IN FUTURE CULTURAL CONDITIONS

Cultural conditions—including but not limited to land use, groundwater pumping, managed aquifer
recharge, groundwater storage, and water conservation efforts—play a critical role in shaping the
behavior of the groundwater basin. However, projecting future cultural conditions is inherently uncertain
due to the complex interplay of various drivers that influence water and land management practices over
time. These uncertainties arise from several sources, including:

e Changes in economic conditions influence population growth, land-use changes, and
water demands.

e |nnovations in water management, conservation technologies, and data monitoring tools
may emerge and enable new water management (e.g., conservation) strategies or alter the
feasibility of existing strategies.

e Future changes in laws, policies, or regulations governing land-use and water management
are difficult to predict, yet they can significantly alter water-use practices and priorities.

e The ongoing and unpredictable effects of climate change—including changes in
precipitation, temperature, evapotranspiration, and extreme weather events—can
substantially affect recharge rates, outdoor water demands, water availability, and water
management strategies.

Simulating multiple future Water Plans (i.e., water demand and supply projections) provides a framework
for evaluating how the groundwater basin might respond under a range of plausible future conditions.

In alignment with Step 3 of the 2022 SYRM, three Water Plan Scenarios—Expected Demand, High
Demand, and Low Demand—were developed to characterize the potential range of future cultural
conditions. The development of these scenarios began with the creation of Reference Water Plans, which
represent each party’s best estimate of future water use in the absence of the recently adopted
Conservation Regulation. Building upon these Reference Water Plans, Watermaster worked with the
parties to identify and quantify the primary sources of uncertainty - demand, groundwater utilization, and
imported water utilization. These elements were then systematically varied to construct the Water Plan
Scenarios, each of which reflects distinct assumptions about future conditions and behaviors. The
following subsections describe the formulation of the Reference Water Plans (Section 5.4.1), the primary
elements of uncertainty considered in scenario development (Section 5.4.2), and the methodology used
to develop the three Water Plan Scenarios (Section 5.4.3).

5.4.1 Reference Water Plans

Before developing the Water Plan Scenarios, Reference Water Plans were prepared for each party. The
Reference Water Plans represent the best estimate of future cultural conditions in the absence of the
conservation regulations adopted by the State Board on July 3, 2024 (Conservation Regulation).!* The
Conservation Regulation was not included in the Reference Water Plans because it had not been finalized
at the time of their development. Instead, anticipated responses to the regulation are incorporated, to

11 Final text of Conservation Regulation
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varying degrees, into the Water Plan Scenarios. These Reference Water Plans were used as the foundation
for the development of the three Water Plan Scenarios.

5.4.1.1 Overlying (Agricultural) Pool

The Reference Water Plans for the parties in the Overlying (Agricultural) Pool (Agricultural Pool) were
developed based on the estimated “buildout”'? of urban land uses by 2040. Watermaster estimated
Agricultural Pool production at buildout using historical data and projections for wells expected to operate
in the future. In addition to these wells, several agricultural areas are irrigated with recycled water, some
of which are anticipated to remain in use. Figure 5-4 shows the Agricultural Pool wells that are expected
to produce in the future beyond buildout of the Basin and the projected pumping at these wells. The total
projected water use by the Agricultural Pool is approximately 11,100 afy in 2025, decreasing to 4,000 afy
in 2040, when most of the basin is assumed to reach buildout, and remaining stable thereafter.

5.4.1.2 Overlying (Non-Agricultural) Pool

The Reference Water Plans for the parties in the Overlying (Non-Agricultural) Pool (ONAP) [excluding
those also in the AP, such as Ontario and Monte Vista Water District (MVWD)] were developed based on
historical trends or the party’s response to Watermaster’s annual data request. Excluding pumping from
General Electric Company, which injects approximately the same volume of water that it pumps, the total
projected pumping by the ONAP is about 1,430 afy in 2025 and remains constant over time.

5.4.1.3 Appropriative Pool

To develop the Reference Water Plans for the retailer members in the AP, we began by reviewing the
Water Plans obtained as part of the Watermaster’s annual data collection and evaluation process. The AP
retailers included:

e (City of Chino (Chino)

e City of Chino Hills (Chino Hills)

e City of Norco (Norco)

e (City of Ontario (Ontario)

e (City of Pomona (Pomona)

e (City of Upland (Upland)

e Cucamonga Valley Water District (CVWD)
e Fontana Water Company (FWC)

e Golden State Water Company (GSWC)

e Jurupa Community Services District (JCSD)
e  Marygold Mutual Water Company (MMW(C)

12 Buildout refers to the point at which all available land within a designated area has been fully developed to its
planned capacity, based on zoning regulations, infrastructure constraints, and land-use policies. At buildout,
population growth within the area is typically limited to changes in household density (e.g., converting
single-family homes to multi-family units) rather than new land development.
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o Monte Vista Water District (MVWD)

e Santa Ana River Water Company (SARWC)
e San Antonio Water Company (SAWCo)

e West Valley Water District (WVWD)

The "major" AP retailers, indicated in italics above, collectively produce the majority of Chino Basin
groundwater (historically 56-65 percent, excluding the Chino Desalter Authority), serve most of the Basin
area, and are subject to the Conservation Regulation.

We then worked closely with major AP retailers to refine these plans to consider historical overestimates
in demands'?, define water supply priorities when projected supplies exceed demands, and develop
monthly projections from the annual estimates. Our consultations with the major AP retailers were crucial
for understanding the assumptions behind their initial demands projections and ensuring the Reference
Water Plans accurately reflected actual demands aligned with this modeling effort’s goals. Based on their
input, we adjusted the projected demands and corresponding supplies, primarily resulting in reduced
demands. The Reference Water Plans for the major AP retailers can be found in Appendix C.

For AP parties other than the major AP retailers and non-retail parties (e.g., BlueTriton Brands, Inc.),
Reference Water Plans were developed based on historical averages, similar to the method used to
develop Reference Water Plans for the Overlying Non-Agricultural Pool.

The Reference Water Plans indicate that projected pumping for all AP parties is about 134,400 afy in 2025,
161,800 afy in 2040, and 166,500 af in 2045.

13 Scenario Design TM #1 documented the projected demands from prior groundwater studies compared to actual
demands, concluding that historical projections are consistently greater than actual demands.
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5.4.1.4 Summary of Reference Water Plans

The Aggregate Reference Water Plans for the Watermaster Parties is shown in Table 5-2. As stated above,
the Reference Water Plans assume no response to the Conservation Regulation.

Table 5-2. Aggregate Reference Water Plan for the Watermaster Parties

Water Supply 20201@ 2025 2030 2035 2040 2045
Volume, afy
Chino Basin Groundwater 151,365 146,897 155,317 159,266 168,447 171,961
Non-Chino Basin Groundwater 48,308 52,682 53,077 53,371 53,762 53,954
Local Surface Water 26,620 13,154 13,154 13,154 13,118 13,154
Imported Water 59,637 71,398 74,901 81,651 87,287 87,799
Recycled Water for Direct Use 20,857 25,091 27,088 28,385 29,982 30,482

Total | 306,787 309,222 323,537 335,826 352,596 357,350

Percent of Total Supply

Chino Basin Groundwater 49 48 48 47 48 48
Non-Chino Basin Groundwater 16 17 16 16 15 15
Local Surface Water 9 4 4 4 4 4
Imported Water 19 23 23 24 25 25
Recycled Water for Direct Use 7 8 8 8 9 9
Total 100% 100% 100% 100% 100% 100%

(a) Historical data compiled for Water Year 2020 for the Chino Basin SGMA Annual Report.

5.4.2 Primary Elements of Uncertainty in Cultural Conditions

In the initial stages of the scenario design process, Watermaster presented an overview of cultural
conditions and their impact on the hydrology of the Chino Basin. Following this presentation, input was
gathered from the parties to achieve the following two objectives (1) ensure that the list of cultural
conditions considered all major impacts to groundwater conditions and (2) identify the most significant
sources of uncertainty related to cultural conditions and the parties’ Water Plans. Based on the feedback
from Scenario Design TM #1 and the October 24, 2023 workshop, three primary elements were identified
for addressing uncertainty: (1) demands; (2) groundwater utilization; and (3) imported water utilization.

5.4.2.1 Historical Variation in Water Demands and Use of Water Supplies

To understand the year-to-year variability in historical Water Plans, we compiled the historical water
demand and supply data from the Chino Basin parties. Figure 5-5 shows the historical data on water
supplies used to meet demands data compiled from Water Year (WY) 2015 through 2023. Over this period,
total water demand ranged between 271,000 af (WY 2023) to 307,000 af (WY 2020). There was no
discernible upward or downward trend in total water demand over the period. However, the historical
use of water supplies varied depending on hydrologic conditions. The nine-year period included three
wetter-than-average years (WYs 2017, 2019, and 2023), while the other six years experienced
below-average precipitation. Total groundwater use declined from 67 percent of total supplies in dry years
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to 63 percent in wet years. Conversely, total imported and local surface water use increased from
25 percent of total supplies in dry years to 31 percent of total supplies in wet years.

5.4.2.2 Uncertainty in Demands

Demands refers to the total quantity of potable and non-potable water required to meet the needs of the
parties. During the first scenario design workshop, the parties emphasized that uncertainty in the
following factors will have the largest influence on demand projections:

e Growth (e.g., population, economic, buildout, infrastructure improvements)
e Water conservation efforts

e (Climate

5.4.2.2.1 Growth

Growth plays a significant role in projecting demand; however, it is inherently uncertain due to factors
such as changes in migration patterns, economic conditions, and policy and governance. For example, the
recent urban densification legislation'* in California, aimed at increasing housing supply, has the potential
to impact the pace and type of land use changes associated with growth.

Feedback from the parties emphasized that growth primarily affects demand projections through the
timing of buildout. If buildout occurs faster than expected, demand is likely to rise more quickly than
projected. Conversely, if buildout occurs slower than expected, demand is likely to rise more gradually
than projected.

5.4.2.2.2 Conservation Regulation

Since 2018, the State Water Resources Control Board (State Board) and the DWR have been developing
new water use efficiency standards for urban retail water suppliers to implement the 2018 Urban Water
Use Objectives legislation (Assembly Bill 1668 and Senate Bill 606) and the related “Making Conservation
a California Way of Life” regulation.® The State Board adopted the Conservation Regulation on
July 3, 2024. The Conservation Regulation took effect in January 2025, with compliance expected to be
assessed beginning in 2027.

The Conservation Regulation requires water agencies to calculate their total urban water use annually and
compare it to an agency-specific overall water use objective. This objective is the sum of four components:
(1) residential water use, including indoor, outdoor, and residential agricultural use; (2) water losses; (3)
outdoor irrigation for commercial, industrial, and institutional properties with dedicated irrigation meters
[Commercial, Industrial, and Institutional (Cll) with Dedicated Irrigation Meter (DIMs)]; and (4) bonus
credits for recycled water use. Each component is determined using statewide efficiency standards and
local service area factors such as population, climate, and landscape area. These efficiency standards
become stricter over time, meaning that even if local conditions remain unchanged, the overall water use
objective is required to gradually decrease.

1 e.g., Assembly Bill 2011 (2022) and Assembly Bill 2243 (2024)

15 Making Conservation a California Way of Life Fact Sheet
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Figure 5-5. Historical Water Supplies of the Chino Basin Parties, Water Year 2015 through 2023
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Based on feedback from the parties, there is significant uncertainty regarding how customers will respond
to the Conservation Regulation and how this will ultimately impact demand. Since compliance with the
regulation is not required until 2027, no historical data exists to evaluate customer behavior or the State’s
actions in cases of non-compliance. Several Parties facing significant required reductions have indicated
that, even with additional funding, achieving full compliance would remain challenging.

This introduces substantial uncertainty in forecasting the anticipated scale of response to the
Conservation Regulation. Should the actual response exceed projections, water demand will likely be
lower than estimated. Conversely, if the response falls short of projections, water demand will likely
exceed anticipated levels.

5.4.2.2.3 Climate Change

Climate trends influence water demand projections. Typically, water use increases during hot and dry
periods and decreases during cooler, wetter conditions (e.g., WY 2023 in Figure 5-5). However, the
projected demands in the Reference Water Plans assume an “average hydrologic year”*® and do not
account for interannual variability. Extended droughts or unusually wet periods impact water demands;
the effects can be complex in urbanized areas such as the Chino Basin where statewide policies!’ can
influence the response to extreme conditions. Moreover, uncertainty surrounding future climate
conditions, including the potential for more frequent and extreme weather events due to climate change,
further complicates efforts to accurately forecast long-term water demand.

5.4.2.2.4 Impacts of Demand Deviations on Groundwater Levels and Net Recharge

Water demand is subject to considerable uncertainty due to factors such as growth, regulatory responses,
and climate variability. Factors that could lead to higher-than-expected demand include:

e Greater-than-expected growth due to economic or other conditions

e The scale of the response to the Conservation Regulation is less than anticipated (e.g., less
stringent enforcement, weaker consumer response)

e Extended periods of below-average precipitation compared to current assumptions for
future climate

An increase in demand would likely result in greater utilization of one or more water-supply sources. If
this additional demand is met through increased groundwater pumping, it could lead to declining
groundwater levels. In turn, lower groundwater levels may increase net recharge through mechanisms
such as enhanced recharge along the SAR due to increased hydraulic gradients and reduced discharge of
rising groundwater in the Prado Basin. Additionally, if outdoor irrigation demand remains elevated due to
limited response to the Conservation Regulation, associated DIPAW would also remain elevated,
potentially affecting groundwater levels.

16 An average hydrologic year is a representative year in which precipitation, temperature, and other hydrologic
conditions reflect the long-term historical average for Chino Basin.

17 £.g., the 2015 Statewide mandatory water reductions
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Conversely, factors that could lead to lower-than-expected demand include:

e Slower-than-expected growth due to economic or other conditions

e The scale of the response to the Conservation Regulation is greater than anticipated
(e.g., more stringent enforcement, stronger consumer response)

e Extended periods of above-average precipitation compared to current assumptions for

future climate

A reduction in demand would likely decrease the utilization of one or more water supply sources. If this
results in reduced groundwater pumping, it could lead to higher groundwater levels. The higher
groundwater levels could lower net recharge by decreasing infiltration along the SAR and increasing
discharge of rising groundwater in Prado Basin. Additionally, if outdoor irrigation demand declines in
response to the Conservation Regulation, associated DIPAW would also decrease, which could further
reduce net recharge and affect groundwater levels.

5.4.2.3 Groundwater Utilization

Groundwater utilization (GWU) represents the amount of Chino Basin groundwater that the parties use
to satisfy their water demands. When projecting future groundwater utilization, parties consider both
current conditions and anticipated trends. Key factors influencing these projections include:

e Regional hydrologic conditions

e Pumping capacity

e Groundwater quality and treatment infrastructure

e Policy

e Conveyance infrastructure

e The cost of groundwater compared to other water supplies
Factors that could lead to higher-than-expected groundwater utilization include:
e Unanticipated improvements to infrastructure for treatment, pumping, and conveyance that

would increase accessibility to groundwater

e The timing and scale of new groundwater regulations (e.g., quality) and the responses to these
regulations that result in fewer disruptions to projected pumping activities than expected

e Greater-than-expected recharge (either natural or managed) that would increase
groundwater availability locally or basin-wide through a combination of greater pumping
rights and greater pumping capacity because of higher groundwater levels

The probable effect of higher-than-expected groundwater utilization would be decreased utilization of
supplemental water supplies, potentially resulting in lower groundwater levels and higher net recharge.
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Factors that could lead to lower-than-expected groundwater utilization include:

e Unexpected groundwater-quality, regulatory, or infrastructure challenges that prevent or
increase costs of pumping in the near-term or long-term

e less-than-expected recharge (either natural or managed) that would decrease groundwater
availability locally or basin-wide through a combination of reduced pumping rights and
reduced pumping capacity because of lower groundwater levels

The probable effect of lower-than-expected groundwater utilization would be increased utilization of
supplemental water supplies, potentially resulting in higher groundwater levels and lower net recharge.

5.4.2.4 Imported Water Utilization

Imported water utilization (IWU) represents the amount of imported water that the parties use to satisfy
their water demands. When projecting their expected IWU, parties evaluate both current conditions and
anticipated trends. Key factors influencing these projections include:

e Cost and availability of imported water

e Imported water reliability estimates documented by the Metropolitan Water District of
Southern California (MWD)

e Regional hydrologic conditions
e Water-quality challenges with their other water supplies
e Infrastructure

e Policy

IWU also depends on the volume of wet-water recharge used to satisfy replenishment obligations. Pursuant
to the Judgment, Watermaster levies and collects assessments each year in amounts sufficient to
purchase replenishment water to replace pumping by a Pool during the preceding year in excess of that
Pool’s allocated share of Safe Yield (Overlying Agricultural and ONAPs) or Operating Safe Yield
(Appropriative Pool). Each party’s obligation is determined after accounting for any transfers or recovery
of stored water.

With Watermaster approval, parties in the Overlying Non-Agricultural and Appropriative Pools may
transfer stored water and/or unused Safe Yield rights among themselves to reduce their replenishment
obligations. After the end of each fiscal year, Watermaster compiles pumping and transfer data from all
parties to determine the final replenishment obligations for that year.

Projected future replenishment obligations are influenced by several factors, including current and
projected Safe Yield, augmentation of production rights (e.g., Reoperation credits from pumping at Chino
Desalter Authority wells), and transfer activity among parties.

Factors that could lead to an increase in expected IWU include:

e  MWD’s successful planning and implementation of infrastructure and operations to improve
imported water supply reliability greater and/or faster than expected
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e Relatively wetter and cooler conditions across the western U.S. (i.e., California and the
Colorado River watershed)

o The percentage of replenishment obligations met via wet-water recharge is greater
than anticipated

The probable effect of higher-than-expected IWU would be to reduce groundwater pumping and increase
the use of supplemental water for recharge, potentially leading to higher groundwater levels and lower
net recharge.

Factors that could lead to a decrease in the expected IWU include:

e  MWD’s planning and implementation of infrastructure and operations necessary to improve
imported water supply reliability is less and/or slower than expected

e Relatively drier and warmer conditions across the region (i.e., California and the Colorado
River watershed)

o The percentage of replenishment obligations met via wet-water recharge is less
than anticipated

It is important to note that MWD’s planning efforts and regional hydrologic conditions are not necessarily
correlated; MWD'’s successful planning and implementation of imported water infrastructure may still
result in higher imported water availability even under drier Climate Scenarios.

The probable effect of lower-than-expected IWU would be to increase groundwater pumping and
reduce the use of supplemental water for recharge, potentially leading to lower groundwater levels and
higher net recharge.

5.4.3 Water Plan Scenarios

Building on the preceding analysis, three Water Plan Scenarios were formulated to bracket the plausible
range of future cultural conditions (i.e., water demands, groundwater utilization, and imported water use)
and to evaluate their resulting effects on net recharge and groundwater levels in the Chino Basin:

e Expected Demand Scenario: Represents the most likely estimate of the future water
demands and the mix of water supplies required to meet them.

o High Demand Scenario: Assumes higher-than-expected demands, higher-than-expected
groundwater utilization, and lower-than-expected IWU. This scenario results in the highest
total demand and groundwater pumping, which would likely lead to lower groundwater
levels and higher net recharge compared to the Expected Demand Scenario.

e Low Demand Scenario: Assumes lower-than-expected demands, lower-than-expected
groundwater utilization, and higher-than-expected IWU. This scenario results in the lowest
total demand and groundwater pumping, which would likely lead to higher groundwater
levels and lower net recharge compared to the Expected Demand Scenario.

Figure 5-6 presents a flowchart illustrating the process that was used to develop the three Water Plan
Scenarios and Table 5-3 summarizes the differences between the scenarios. This section describes the
development of the Water Plan Scenarios.
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Table 5-3. Water Plan Scenario Descriptions

Response to Conservation Regulati Minimum
(Major AP Reta Change in
Utilization | Change in CDA & Percerjtage of
i X ) Pumping for Replenishment
Water Plan Approximate . ) ) ,. Adjustment for Pumping Other Parties® Percentage of Percentage of Obligations Met
s o Buildout Year | Minimum Residential | Minimum ClI w/ DIMs Major AP Relative to ther Parties 8;
cenario Groundwater Imported Water N ) . Demands met Demands met ith Wet-Wat
Demand Utilization (GWU) | Utilization (IWU) Conservation Conservation Retailers®  [Reference Plans Relative to Demand AN wi e ater
Reductions Met Reductions Met Reference Plans (afy) p P (Imported Water)
Groundwater Water Recharge
1 Expected Expected Expected 2040 60% 70% 0% 0% 0% 319,000 49% 22% 7%
2 High High Low 2037 35% 50% +8% 0% +5% 332,000 51% 21% 0%
3 Low Low High 2045 80% 90% -8% 0% -5% 310,000 46% 25% 20%

(a) Percentages are relative to the nominal reductions calculated for each party.
(b) Utilization adjustment is the percentage of the Chino Basin groundwater pumping (based on the party's Reference Water Plan) that is added to the pumping for each of the major AP retailers; the same volume is subtracted from imported water use.
(c) Other parties include all parties in the Overlying Ag Pool (active wells only), Overlying Non-Ag Pool, and AP parties not included in the major AP retailers.
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[ Developed a Reference Water Plan for each party ]

Identified the primary co mponents of uncertainty in future cultural conditions
= Demands
= Groundwaer Utilization (GWL)
= Imported Water Utilization (W)

Generated three Water Plan Scenarios (under average hyd rologic year conditions) to span
the possible range of future cultural conditions

A 4

Esxpected Demand Scenario High Demand Scenario Low Demand Scenario
Expected Demand High Demand Low Demand
Expected GWLU Hieh GWU Low GWL
Expected WU Low WU High Iwu

[ Applied the climate-demand multipliers associated with each Climate Scenario ]

L J v L
[ Average | Hot/ory |[weticool] [ Average [ Hot/pry | [wet/cool] [ Average |[ Hot/ory |[wet/coo|

Figure 5-6. Process to Develop the Water Plan Scenarios

5.4.3.1 Response to the Conservation Regulation

To construct the three Water Plan Scenarios, we first estimated the required reductions in water demand
for the major AP retailers, relative to their respective Reference Water Plans, to reflect varying levels of
compliance with the Conservation Regulation. The methodology for projecting responses and calculating
associated demand reductions is detailed in Appendix C and summarized below.

For each major AP retailer, nominal water use objectives were calculated for residential uses (including
indoor, outdoor, and residential agriculture) and for outdoor irrigation at Cll properties with DIMs. The
reductions required to meet these objectives were then determined for each retailer. The total projected
demand reductions needed to achieve the nominal objectives across all major AP parties are presented
in Table 5-4.

Table 5-4. Reductions in Demand Required to Meet the Water Use Objectives

Reductions, afy

Water Use Objective

PAVP) 2030 PAVEE) 2040

Residential Uses 3,400 8,800 20,500 26,500 27,100
Cll with Dims 0 5,600 12,400 18,100 18,100
Total 3,400 14,400 32,900 44,600 45,200
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To address the uncertainty surrounding the impact of the Conservation Regulation on future water
demands, we worked closely with the parties to develop three potential response scenarios, summarized
in Table 5-5, that represent a range of possible outcomes. The Expected Demand Scenario represents the
parties’ anticipated level of compliance with the Conservation Regulation. The High Demand Scenario
assumes a limited response, leading to higher-than-expected demand. The Low Demand Scenario
assumes a robust response, resulting in lower-than-expected demand. Based on input from the parties,
all demand reductions are assumed to result in an equivalent decrease in the use of imported water, with
two exceptions: the City of Chino and the City of Upland, which indicated that all demand reductions will
instead be met through decreased groundwater pumping.

Table 5-5. Summary of Conservation Regulation Responses in Water Plan Scenarios

Minimum Minimum Reduction in Demand, afy
percentage of | percentage of
the reductions the
required to reductions
meet nominal required to
Water objectives in meet nominal
Plan residential objectives in
Scenario water uses Cll w/DIMs
Expected 60 70 2,000 9,200 20,900 28,600 | 28,900
Demand
High
35 50 1,200 5,900 13,300 18,300 18,500
Demand
Low
80 90 2,700 12,000 27,500 37,500 38,000
Demand

5.4.3.2 Groundwater and Imported Water Utilization

Next, we adjusted GWU and IWU for the major AP retailers. For each major AP retailer, 8 percent of their
Chino Basin groundwater pumping, as outlined in their Reference Water Plans, was calculated. In the High
Demand Scenario (High GWU/Low IWU), this volume was shifted from imported water use to
groundwater pumping. Conversely, in the Low Demand Scenario (Low GWU/High IWU), the same volume
was shifted from groundwater pumping to imported water use. No changes were made to the Expected
Demand Scenario.

5.4.3.3 Pumping Adjustments for Other Parties

This category encompasses all parties within the Agricultural Pool (with active wells), the ONAP, and AP
parties not classified as major AP retailers. In the Expected Demand Scenario, pumping levels remained
consistent with those outlined in the Reference Water Plans. For the High Demand Scenario, pumping in
the Reference Water Plans was increased by 5 percent. For the Low Demand Scenario, pumping in the
Reference Water Plans decreased by 5 percent.
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5.4.3.4 Buildout

To address the uncertainty of the effect of the growth on demands, we adjusted the rate that demands will
increase over time by varying the assumed buildout year across scenarios. The Expected Demand Scenario
assumes demand increases at the same rate as in the Reference Water Plans with buildout at
approximately 2040. The High Demand Scenario assumes a faster-than-expected buildout
(approximately 2037). The Low Demand Scenario assumes a slower-than-expected buildout
(approximately 2045).

5.4.3.5 Replenishment Obligation

Finally, varying assumptions were developed for how parties would satisfy their replenishment obligations
using managed storage and imported water recharge. Managed storage is calculated based on water
rights (including Safe Yield, Reoperation, supplemental water recharge, and other credits), groundwater
production, and the expected behavior of the parties to satisfy replenishment obligations.
A replenishment obligation arises when a party’s groundwater production exceeds its production rights.
Parties can satisfy this obligation either by drawing from their managed storage accounts (if available) or
by paying Watermaster to procure imported water for wet-water recharge. Historical data gathered from
Watermaster’s Assessment Packages indicates that the parties have used managed storage to meet about
80 percent of replenishment obligations.®

During the scenario design process, Watermaster requested projections from the AP parties on the
anticipated method to satisfy replenishment obligations. The average response of the AP parties,
weighted by managed storage volume, indicated that the parties expect to satisfy about 93 percent of
their replenishment obligations via use of managed storage and 7 percent via wet-water recharge. These
findings were used to develop the following assumptions:

e The Expected Demand Scenario (Expected Demand/Expected GWU/Expected IWU) assumes
parties will satisfy 7 percent of their obligations via wet-water recharge and 93 percent
through managed storage.

e The High Demand Scenario (High Demand/High GWU/Low IWU) assumes parties will satisfy
100 percent of their obligations via managed storage.

e The Low Demand Scenario (Low Demand/Low GWU/High IWU) assumes parties will
satisfy 20 percent of their obligations via wet-water recharge and 80 percent through
managed storage.

If managed storage accounts are insufficient to satisfy the projected replenishment obligation, the
balance will be accounted for with wet-water recharge. Projected managed storage is an iterative
calculation. Initial estimates for the scenarios are refined and updated based on groundwater-flow model
results, as these are necessary to project net recharge and Safe Yield. Additional details on managed
storage for the Projection Scenarios are provided in Section 6.

18 See Section 7.3.1.2 of the 2020 SYR Report
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5.4.3.6 Variability of Demands due to Climate Scenarios

The projected demands in the three Water Plans described above are based on average hydrologic year
conditions. When each Water Plan Scenario is combined with a Climate Scenario to form a Projection
Scenario, the associated demands are further adjusted to account for the specific precipitation and ET,
patterns of that Climate Scenario. The effects of precipitation and temperature on demand are assumed
to be independent. Additionally, the demand for individual supplies (e.g., Chino Basin groundwater) is
expected to adjust proportionally to changes in other supplies.

5.4.3.6.1 Variability of Demands due to Precipitation

Water demands tend to vary with annual precipitation, largely due to the impact of weather on outdoor
irrigation. Historical data (Figure 5-5) show that total demands can be up to 7 percent lower than average
in wet years and up to 5 percent higher in dry years. In its 2020 Urban Water Management Plan (UWMP),
IEUA estimated that extended dry periods (lasting three or more years) could result in demand increases
of approximately 9 percent by 2040%. These projections are consistent with findings from other regional
studies?® and many of the 2020 UWMPs developed by the parties in Chino Basin.

Recent data and experience suggest that conservation measures, such as local or statewide mandates?,
can mitigate the typical increase in water demand during dry years. However, the demand adjustment
methodology used in this analysis does not directly incorporate these potential reductions, leading to a
broader plausible range in future demands. The uncertainty regarding the impact of future conservation
measures is addressed by the three Water Plan Scenarios, which reflect varying levels of response to the
Conservation Regulation. The potential for low-demand/dry-year scenarios is thus captured within the
broader range of future conditions evaluated in the proposed Projection Scenarios.

To reflect how demand responds to changes in precipitation, the methodology applies adjustment factors,
referred to as “precipitation-demand multipliers”, to the projected demands under average hydrologic
year conditions. These multipliers are determined based on the classification of years as Dry, Wet, or
Normal, using the projected precipitation time series. Year types are defined using thresholds derived
from historical annual precipitation data:

e Dry years: precipitation falls below the 33rd percentile.
e Wet years: precipitation exceeds the 66th percentile.
e Normal years: precipitation falls between the 33rd and 66th percentiles.

Precipitation-demand multipliers are applied based on the number of consecutive dry or wet years,
as follows:

e The precipitation-demand multipliers for a single dry or wet year are 1.03 and 0.97,
respectively, representing a 3 percent change in demand.

19 Section 2.6 of IEUA’s 2020 UWMP

20 Miro, Michelle E., David G. Groves, David Catt, and Benjamin M. Miller, Estimating Future Water Demand for
San Bernardino Valley Municipal Water District. Santa Monica, CA: RAND Corporation, 2018.
https://www.rand.org/pubs/working papers/WR1288.html

21 E.g., Executive Order N-7-22
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e The precipitation-demand multipliers for a second consecutive dry or wet year are 1.06 and
0.94, respectively, representing a £6 percent change in demand.

e The precipitation-demand multipliers for a third (or more) consecutive dry or wet year are
1.09 and 0.91, respectively, representing a 9 percent change in demand.

Figure 5-7 demonstrates this approach applied to projected water demands in the Chino Basin under the
Average Climate Scenario. The highest adjustment occurs in 2033, where demand is projected to increase
by approximately 28,500 acre-feet, or 9 percent above the projected demand for an average hydrologic
year. The lowest adjustment occurs in 2039 and 2050, where demand is projected to decrease by about
19,600 acre-feet, or 6 percent below the projected demand for an average hydrologic year.

5.4.3.6.2 Variability of Demands due to Temperature

Temperature drives water demands, primarily by influencing ETo demands for irrigated landscapes and
crops. IEUA estimates that a 3.6 °F increase in temperature may result in a 4.3 percent increase in demand
(about 1.2 percent per °F).%2

The parties that have developed 2020 UWMPs incorporate assumptions regarding the effects of future
climate change on demand, as required by the California Water Code.?®* Accordingly, it is assumed that
the Reference Water Plans already account for temperature-related impacts on demand under the
Average Climate Scenario. Therefore, demands in the Water Plan Scenarios that are paired with the
Average Climate Scenario were not adjusted for temperature.

For the Water Plan Scenarios paired with the Hot/Dry and Cool/Wet Climate Scenarios, the following steps
were performed to account for the effect of temperature on demand:

1. Conducted a regression analysis to quantify the relationship between temperature and
reference ETo. This was necessary because the R4 model uses ETg as the sole
temperature-related climate variable.

2. Estimated the average annual temperature for each year between 2024 and 2080 for each
Climate Scenario based on the regression results.

3. Calculated the annual difference in temperature between the Average Climate Scenario and
the Hot/Dry and Cool/Wet Climate Scenarios, respectively.

4. Adjusted demand in the Water Plan Scenarios:

a. Forthe Hot/Dry Climate Scenario, demand was increased by 1.2 percent per °F difference
relative to the Average Climate Scenario.

b. For the Cool/Wet Climate Scenario, demand was decreased by 1.2 percent per °F
difference relative to the Average Climate Scenario.

For the Water Plan Scenarios paired with the Hot/Dry and Cool/Wet Climate Scenarios, demands are
projected to change by approximately 1.5 percent by 2050, and up to +2.8 percent by 2080.

22 Table 2-3 of IEUA’s 2015 IRP

23 Appendix |. Considering Climate Change Impacts (ca.gov)
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Figure 5-7. Projected Chino Basin Demands with Precipitation-Demand Multipliers (Average Climate Scenario)
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5.4.3.7 Comparison of Water Plan Scenarios

Tables 5-6a, 5-6b, and 5-6¢ show the aggregate Water Plans for the three Water Plan Scenarios under
average hydrologic year conditions (i.e., without applying multipliers for interannual variability in
precipitation or ET). Individual Water Plans Scenarios for each of the nine major AP retailers are included
in Appendix C. The key differences between the Scenarios are summarized below.

5.4.3.7.1 Demand

Figure 5-8 shows the projected total demand for the three Water Plan Scenarios under average hydrologic
year conditions, compared to the 2020 SYR projections and the Reference Water Plans. The projected
demand ranges for each scenario are as follows:

e Expected Demand Scenario: 308,000 af to 331,000 af
e High Demand Scenario: 310,000 af to 343,000 af
e Low Demand Scenario: 306,00 af to 316,000 af

5.4.3.7.2 Groundwater Utilization

Figure 5-9 shows the total projected Chino Basin groundwater pumping for the three Water Plan Scenarios
under average hydrologic year conditions, alongside the 2020 SYR projections and the Reference Water
Plans. Table 5-7 shows the historical and projected future pumping by party and scenario, also based on
average hydrologic year conditions.

The projected range of Chino Basin GWU and the corresponding percentages of total demand met by
groundwater for each scenario are as follows:

e Expected Demand Scenario (expected GWU):
147,000 af (48 percent) to 163,000 af (49 percent)

e High Demand Scenario (greater-than-expected GWU):
154,000 af (50 percent) to 177,000 af (52 percent)

e Low Demand Scenario (less-than-expected GWU):
139,000 af (46 percent) to 148,000 af (47 percent)

5.4.3.7.3 Imported Water Utilization

Figure 5-10 shows the projected IWU for the three Water Plan Scenarios under average hydrologic year
conditions, alongside the 2020 SYR projections and the Reference Water Plans. The projected range of IWU
and the corresponding percentages total demand met by imported water for each scenario are as follows:

e Expected Demand Scenario (expected IWU):
71,000 af (23 percent) to 73,000 af (22 percent)

e High Demand Scenario (less-than-expected IWU):
65,000 af (21 percent) to 70,000 af (21 percent)

e Low Demand Scenario (greater-than-expected IWU):
76,000 af (24 percent) to 78,000 af (25 percent)
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Table 5-6a. Aggregate Water Plans for the Expected Demand Scenario
(Expected Demands, Expected Groundwater Utilization,
Expected Imported Water Utilization)

Category 2025 2030 2035 2040 2045
Volume (afy)
Chino Basin Groundwater 146,986 153,496 153,822 160,673 163,434
Non-Chino Basin Groundwater 51,317 51,032 50,586 50,652 50,878
Local Surface Water 13,154 13,154 13,154 13,118 13,154
Imported Water 71,398 71,583 71,376 72,198 72,925
Recycled Water for Direct Use 25,091 27,088 28,385 29,982 30,482
Total 307,946 316,353 317,323 326,624 330,873
Percentage
Chino Basin Groundwater 48% 49% 48% 49% 49%
Non-Chino Basin Groundwater 17% 16% 16% 16% 15%
Local Surface Water 4% 4% 1% 1% 1%
Imported Water 23% 23% 22% 22% 22%
Recycled Water for Direct Use 8% 9% 9% 9% 9%
Total 100% 100% 100% 100% 100%

Category

Volume (afy)

Table 5-6b. Aggregate Water Plans for the High Demand Scenario
(High Demands, High Groundwater Utilization,
Low Imported Water Utilization)

Chino Basin Groundwater 154,306 162,948 169,251 175,976 176,797
Non-Chino Basin Groundwater 52,262 51,959 51,720 51,919 51,972
Local Surface Water 13,154 13,154 13,136 13,145 13,154
Imported Water 65,366 66,631 69,015 70,192 70,288
Recycled Water for Direct Use 25,091 27,412 29,184 30,357 30,482
Total 310,179 322,105 332,306 341,589 342,693
Percentage
Chino Basin Groundwater 50% 51% 51% 52% 52%
Non-Chino Basin Groundwater 17% 16% 16% 15% 15%
Local Surface Water 4% 4% 4% 4% 4%
Imported Water 21% 21% 21% 21% 21%
Recycled Water for Direct Use 8% 9% 9% 9% 9%
Total 100% 100% 100% 100% 100%
Table 5-6¢c. Aggregate Water Plans for the Low Demand Scenario
(Low Demands, Low Groundwater Utilization,
High Imported Water Utilization)
Category 2025 2030 2035 2040 2045
Volume (afy)
Chino Basin Groundwater 139,427 142,583 142,887 144,146 147,907
Non-Chino Basin Groundwater 50,447 50,598 50,054 49,644 49,694
Local Surface Water 13,154 13,154 13,154 13,144 13,118
Imported Water 77,724 77,591 76,389 75,523 75,562
Recycled Water for Direct Use 25,091 26,755 27,829 28,841 29,982
Total 305,843 310,681 310,314 311,298 316,263
Percentage
Chino Basin Groundwater 46% 46% 46% 46% 47%
Non-Chino Basin Groundwater 16% 16% 16% 16% 16%
Local Surface Water 4% 4% 4% 4% 4%
Imported Water 25% 25% 25% 24% 24%
Recycled Water for Direct Use 8% 9% 9% 9% 9%
Total 100% 100% 100% 100% 100%
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Table 5-7 Historical and Projected Pumping for the Chino Basin Parties

(afy)
Projected P pINg pected Demand Projected P ping - Low Demand Projected P ping gh Demand
orical P ping pected pected 0 g g 0
Pa 014 0 016 0 018 019 020 0 0 0 a ea 0 030 0 040 04 0 030 0 040 04 0 0 030 0 040 04
Agricultural Pool
Aggregate Agricultural Pool Pumping 22,063 17,361 16,904 17,786 18,827 15,652 15,793 15,022 14,159 11,343 11,343 15,793 14,394 11,081 8,607 6,744 5,249 4,000 10,527 8,568 7,165 6,001 4,987 3,800 11,635 8,548 6,296 4,528 4,200
Overlying Non-Agricultural Pool
9W Halo Western OpCo L.P. 37 26 28 20 21 23 26 29 27 26 23 29 26 26 26 26 26 26 25 25 25 25 25 25 27 27 27 27 27
California Speedway Corporation 436 454 300 410 438 389 427 388 403 274 274 427 376 274 274 274 274 274 260 260 260 260 260 260 288 288 288 288 288
California Steel Industries, Inc. 1,417 1,279 1,187 1,298 1,266 1,419 1,065 1,302 671 1,058 671 1,419 1,103 1,103 1,103 1,103 1,103 1,103 1,048 1,048 1,048 1,048 1,048 1,048 1,158 1,158 1,158 1,158 1,158
General Electric Company 1,626 1,355 917 1,667 957 1,320 784 1,018 647 809 647 1,320 916 916 916 916 916 916 870 870 870 870 870 870 961 961 961 961 961
GenOn California South, LP 290 221 204 211 212 18 2 0 0 0 0 18 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Riboli Family and San Antonio Winery, Inc. 10 7 4 5 6 26 26 43 16 2 2 43 22 22 22 22 22 22 21 21 21 21 21 21 24 24 24 24 24
TAMCO 18 29 30 25 18 10 20 15 2 0 0 20 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Subtotal Overlying Non-Agricultural Pool Pumping 3834| 3371| 2670 3636 2919] 3204 2350 2795| 1767 2168| 1618| 3277 2457| 2341| 2341| 2341| 2341| 2341 2224| 2224| 2224 2204| 2224 2458| 2458 2458| 2458| 2458
Appropriative Pool
BlueTriton Brands, Inc. 379 426 356 367 308 285 279 271 252 277 252 285 273 273 273 273 273 273 259 259 259 259 259 259 286 286 286 286 286
Chino, City Of 6,725 6,546 5,010 4,972 5,162 4,315 5,173 6,133 6,193 5,569 4,315 6,193 5,477 7,348 10,008 10,381 10,946 12,935 6,760 8,605 8,966 9,048 9,268 10,775 7,642 10,834 11,811 14,035 14,641
Chino Hills, City Of 7,522 3,745 1,633 2,246 2,839 1,608 1,472 2,529 2,694 2,218 1,472 2,694 2,104 2,315 2,315 2,315 2,315 2,315 2,130 2,130 2,130 2,130 2,130 2,130 2,500 2,500 2,500 2,500 2,500
Norco, City Of 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ontario, City Of 21,980 17,676 22,849 24,840 26,280 20,722 18,395 21,751 19,670 16,933 16,933 21,751 19,494 26,358 29,612 30,222 37,187 37,187 24,249 26,508 27,066 28,913 33,333 33,333 28,467 32,544 37,234 41,116 41,116
Pomona, City Of 12,909 12,520 9,964 8,067 9,286 10,840 10,551 9,192 10,184 10,197 9,192 10,840 10,193 10,858 11,685 12,543 13,376 14,238 9,989 10,623 11,201 11,759 12,306 13,099 11,727 12,851 13,996 15,144 15,377
Upland, City Of 2,822 3,416 2,601 1,260 1,764 2,381 2,449 2,177 1,473 808 808 2,449 1,858 3,133 2,808 2,232 1,979 2,005 2,799 2,444 1,938 1,516 1,277 1,312 3,519 3,219 2,876 2,808 2,812
Cucamonga Valley Water District 16,122 14,640 20,537 16,562 6,838 9,624 23,318 26,226 27,281 13,515 9,624 27,281 19,993 13,900 13,400 12,400 10,400 10,400 13,333 12,853 12,201 11,237 9,868 9,868 14,467 13,786 11,974 10,932 10,932
Fontana Water Company 15,378 13,344 15,317 13,250 11,392 9,961 10,427 13,565 16,387 8,721 8,721 16,387 11,812 9,278 9,983 11,128 12,293 13,183 8,536 9,076 9,786 10,544 11,310 12,128 10,020 11,091 12,647 13,997 14,238
Jurupa Community Services District 18,407 12,805 9,284 11,498 15,286 13,894 12,760 11,161 12,094 7,522 7,522 13,894 11,486 10,131 12,414 13,011 14,002 14,002 9,408 10,016 10,568 11,041 11,417 10,723 10,858 13,967 16,118 16,880 16,880
Marygold Mutual Water Company 1,315 1,250 753 619 944 950 860 841 944 560 560 950 831 1,322 1,403 1,484 1,565 1,727 1,256 1,320 1,377 1,432 1,487 1,641 1,388 1,494 1,601 1,771 1,813
Monte Vista Irrigation Company 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Monte Vista Water District® 7,163 7,402 8,371 7,086 6,483 6,631 6,710 7,674 7,185 5,293 5,293 7,674 6,699 6,500 6,500 6,500 6,500 6,500 5,980 5,980 5,980 5,980 5,980 5,980 7,020 7,020 7,020 7,020 7,020
Niagara Bottling, LLC 1,343 1,860 1,775 1,532 1,571 1,683 1,760 1,752 1,684 1,401 1,401 1,760 1,656 1,656 1,656 1,656 1,656 1,656 1,573 1,573 1,573 1,573 1,573 1,573 1,739 1,739 1,739 1,739 1,739
San Antonio Water Company 1,159 1,479 1,031 538 428 376 614 677 402 459 376 677 506 592 592 592 592 592 562 562 562 562 562 562 622 622 622 622 622
San Bernardino, County of (Shooting Park) 16 11 9 13 11 11 8 17 20 18 8 20 15 15 15 15 15 15 14 14 14 14 14 14 16 16 16 16 16
Santa Ana River Water Company 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Golden State Water Company 736 720 807 850 148 0 640 1,074 1,066 922 0 1,074 740 800 800 900 900 980 696 696 746 783 783 853 904 932 1,017 1,085 1,107
West End Consolidated Water Company 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
West Valley Water District 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Subtotal Appropriative Pool Pumping 113,976 97,842 | 100,297 93,699 88,740 83,280 95418 | 105040| 107,529 74,412 74,412 | 107,529 93,136 94,479 | 103,464| 105652 | 113,999| 118008 87,546 92,661 94,368 96,791 | 101,566| 104,250| 101,174| 112,903| 121,458| 129,952| 131,100
Chino Desalter Authority
Total Desalter Pumping'c' 29,282 30,022 28,191 28,284 30,088 31,233 35,630 40,156 40,566 39,815 31,233 40,566 37,480 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000 40,000
Total Pumping 169,155| 148,596 148,061| 143,405 140,574| 133,368| 149,190 163,013| 164,021 127,737| 118,605| 167,165| 147,466| 147,902 154,412| 154,738 161,589| 164,349| 140,297 143,453| 143,757 145,016| 148,777| 148,050 155,267| 163,910( 170,213| 176,938| 177,758
Less GE Injection -1,626 -1,355 -917 -1,667 -957 -1,320 -784 -1,018 -647 -809 -1,320 -647 -916 -916 -916 -916 -916 -916 -870 -870 -870 -870 -870 -870 -961 -961 -961 -961 -961
Projected Net Total Basin Pumping 146,986| 153,496 153,822| 160,673 163,434| 139,427| 142,583| 142,887| 144,146 147,907| 147,180 154,306 162,948| 169,251 175,976| 176,797
2020 SYR Projected Net Total Basin Pumping 144,596| 151,808| 164,600 173,805 173,805| 144,596| 151,808| 164,600 173,805| 173,805| 173,806 144,596 151,808| 164,600| 173,805 173,805
Change in Projected Net Total Basin Pumping from the 2020 SYR 2,390 1,688 -10,778| -13,132| -10,371 -5,169 -9,225 -21,713- -25,898| -26,626 9,710 11,140 4,651 2,171 2,992
©) GWU = Groundwater utilization; IWU = Imported water utilization
) Projected pumping includes projected wholesale deliveries to Chino Hills originating from MVWD wells and assumes that MVWD does not pump any of Chino Hills' pumping rights via MVWD wells.
9 Includes pumping from San Bernardino County wells that will come online in FY 2026 to remediate the Chino Airport plume and supplement Desalter Pumping.
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Figure 5-9. Total Chino Basin Groundwater Pumping Demands for Water Plan Scenarios
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Figure 5-10. Total Imported Water Demands for Water Plan Scenarios
120,000
100,000
80,000
>
o
(]
£ 60,000
3
o
>
40,000
20,000
0
2025 2030 2035 2040 2045
m 2020 SYR B Reference Water Plans M Scenario 1-3 (Expected Water Plan)
M Scenario 4-6 (high demand/high GWU/low IWU) B Scenario 7-9 (low demand/low GWU/high IWU)

Chino Basin Watermaster
2025 Safe Yield Reevaluation
Page 146 Last Revised: 6/24/2026

k-c-941-80-24-32-PESPE9-ENGR-2025SYR



Section 5
Projection Ensemble

5.5 SUMMARY OF PROJECTION ENSEMBLE

Table 5-8 summarizes the nine Projection Scenarios, each representing a unique combination of three
Climate Scenarios and three Water Plan Scenarios. These scenarios are designed to capture a broad range
of plausible future conditions related to demand, groundwater utilization, and IWU.

Table 5-8. Projection Ensemble

Water Plan Scenario®

Projection Groundwater Imported Water Climate

Scenario Rationale Demand Utilization Utilization Scenario
1 Expected/Baseline Expected Expected Expected Average
2 Hot/Dry Climate Expected Expected Expected Hot/dry
3 Cool/Wet Climate Expected Expected Expected Cool/wet
4 Impact Of High Demands High High Low Average
5 Low Groundwater Levels High High Low Hot/dry
6 High Net Recharge High High Low Cool/wet
7 Impact Of Low Demands Low Low High Average
8 Low Net Recharge Low Low High Hot/dry
9 High Groundwater Levels Low Low High Cool/wet

(a) Each Water Plan Scenario is adjusted to reflect the unique precipitation and evapotranspiration (ETo) patterns of the corresponding
Climate Scenario as described in Section 5.4.3.2.

Scenario 1 serves as the “baseline” scenario and reflects expected conditions for both Water Plans and
average future climate/hydrology.

Scenarios 2 and 3 modify the baseline to isolate the impacts of climate variability. Scenario 2 evaluates
the effects of a hotter/drier climate, while Scenario 3 simulates a cooler and wetter future. Together,
these scenarios characterize the influence of climatic uncertainty on net recharge and groundwater levels.

Scenarios 4 and 7 focus on the effects of future uncertainty in Water Plans, specifically how changes in
demand and supply portfolios influence groundwater pumping, net recharge, and groundwater levels.
Scenario 4 assumes high demands and high groundwater utilization with low IWU. Scenario 7 assumes low
demands and low groundwater utilization with high IWU. Both scenarios use the average climate conditions.

Scenarios 5 and 9 explore the potential range of future groundwater levels. Scenario 5 represents a
worst-case combination of high demand, high groundwater utilization, low IWU, and a hot/dry climate,
likely resulting in the lowest groundwater levels. Conversely, Scenario 9 combines low demand, low
groundwater utilization, high IWU, and a cool/wet climate, which is expected to result in the highest
groundwater levels.

Scenarios 6 and 8 examine the plausible range in net recharge. Scenario 6, with high demands, high
groundwater utilization, low IWU, and a Cool/wet climate, is likely to yield the highest net recharge of any
Projection Scenario. Scenario 8 represents the opposite, with low demands, low groundwater utilization,
high IWU, and a hot/dry climate, likely producing the lowest net recharge of any Projection Scenario.
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Other combinations of Water Plan and Climate Scenarios are not expected to result in conditions (e.g., net
recharge or groundwater levels) beyond the range captured by these nine scenarios.

5.6 LIKELIHOODS

Step 5 of the 2022 Safe Yield Reset Methodology directs Watermaster to “[a]ssign likelihoods to each
scenario in the Projection Ensemble.” This step acknowledges that not all Projection Scenarios have the
same probability of occurrence, and that the simulated Basin responses should be evaluated within this
probabilistic context. For example, if a single Projection Scenario with a low likelihood of occurrence is
projected to result in MPI, it may warrant less concern than a higher-likelihood scenario with a
similar impact.

To incorporate scenario likelihoods into the analysis, scalar weighting factors are applied independently
to the Water Plan Scenario and Climate Scenario components of each Projection Scenario. If all scenarios
are considered equally likely, each component is assigned a weight of 1. If a component is believed to be
twice as likely as another, it is assigned a weight of 2. The total likelihood weight for each Projection
Scenario is calculated as the product of the Water Plan Scenario weight and the Climate Scenario weight.

The Expected Demand Water Plan Scenario (which includes expected demand, expected groundwater
utilization and expected IWU) is considered more likely than either the High Demand or Low Demand Water
Plan Scenarios. Therefore, a scalar weight of 2 is applied to the Expected Demand Water Plan Scenario
(Projection Scenarios 1, 2, and 3), while a weight of 1 is applied to the High and Low Demand Water Plan
Scenarios (Projection Scenarios 4 through 9). This implies that the Expected Demand Water Plan Scenario is
twice as likely to occur as either the High or Low Demand Water Plan Scenarios occurring.

Similarly, the Average Climate Scenario is considered more likely than the Hot/Dry or Cool/Wet Climate
alternatives. A scalar weight of 2 is assigned to the Average Climate Scenario, and a weight of 1 is assigned
to both the Hot/Dry and Cool/Wet Climate Scenarios.

Table 5-9 summarizes the Projection Ensemble with the assigned likelihood weights. The total likelihood
weight for each Projection Scenario is the product of its assigned Water Plan Scenario weight and Climate
Scenario weight. For example, Scenario 1, which includes the Expected Demand Water Plan Scenario and
the Average Climate Scenario, is assigned a total weight of 4 (Water Plan weight of 2 times Climate
Scenario weight of 2).
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Table 5-9. Projection Ensemble with Likelihood Weights

Water Plan Scenario Likelihood Weights

Water Plan Climate
Projection Groundwater Climate Scenario Scenario Total
Scenario Demand Utilization IWU Scenario (a) (b) (c) =(a) * (b)
1 Expected Expected Expected Average 2 2 4
2 Expected Expected Expected Hot/dry 2 1 2
3 Expected Expected Expected Cool/wet 2 1 2
4 High High Low Average 1 2 2
5 High High Low Hot/dry 1 1 1
6 High High Low Cool/wet 1 1 1
7 Low Low High Average 1 2 2
8 Low Low High Hot/dry 1 1 1
9 Low Low High Cool/wet 1 1 1
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SECTION 6

2025 Determination of Tentative Safe Yield

6.1 BACKGROUND AND METHODS

Sections 6 and 7 present the findings of the 2025 Safe Yield Reevaluation and document the execution of
Steps 6 through 9 of the 2022 SYRM:

6. Simulate the range for the potential future water budget and groundwater conditions in the
Chino Basin over no less than a 50-year future period. This is accomplished by using:

i The range of calibrated models [i.e., the chosen calibrated realizations], and
ji. The Projection Ensemble as model input data.
7. Using the results of [6.] above, characterize the range in the model results for:

i Groundwater conditions, including: groundwater elevations, groundwater in storage,
and groundwater flow directions, and

ii. The water budget, including: basin inflows, outflows, change in storage, and net recharge.

8. Using the set of net recharge results from [7.ii], determine a Tentative Safe Yield as the
likelihood-weighted average net recharge over the 10-year prospective period for which the
Safe Yield is being redetermined (Tentative Safe Yield).

9. Evaluate whether the groundwater production at the Tentative Safe Yield estimated in [8]
above will cause or threaten to cause "undesirable results" or "Material Physical Injury." If
groundwater production at Tentative Safe Yield will cause or threaten to cause "undesirable
results" or "Material Physical Injury," then Watermaster will identify and implement prudent
measures necessary to mitigate "undesirable results" or "Material Physical Injury," set the
value of Safe Yield to ensure there is no "undesirable results" or "Material Physical Injury," or
implement a combination of mitigation measures and a changed Safe Yield.

Section 6 describes the methods to implement Steps 6 through 9 and the results of Steps 6 through 8.
Section 7 describes the results and conclusions of the execution of Step 9, including the determination of
the viability of groundwater production at the Tentative Safe Yield (TSY).

6.1.1 Methods

Figure 6-1 shows a flowchart of Steps 6 through 9 of the 2022 SYRM. Steps 6 through 8 include the
simulation of the Initial and TSY Ensemble and the calculation of the TSY for the 10-year period
(FY 2021-2030). The assumed Safe Yield of the Chino Basin is a factor that determines the projections for
managed storage, and therefore the imported wet-water recharge that is used to satisfy replenishment
obligations when groundwater production exceeds production rights. Imported water recharge, in turn,
impacts the water budget and groundwater levels in the Chino Basin, impacting net recharge and Safe
Yield calculations for future decades. This feedback loop of net recharge, Safe Yield, managed storage,
and imported water recharge requires that the modeling process be iterative to result in a stable net
recharge volume. The Initial Projection Ensemble is necessary to ensure the TSY converges to a stable
value to use in the TSY Ensemble. The managed storage for all realizations of the Initial Projection
Ensemble assumes that managed storage is identical to historical managed storage through FY 2024,
when the total balance was about 709,000 af.
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Figure 6-1. Flowchart Characterizing Steps 6 through 9 of 2022 Safe Yield Reset Methodology
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6.1.2 Development of the TSY Ensemble

The TSY Ensemble is identical to the Initial Projection Ensemble except for revised calculations of managed
storage and imported water recharge. Managed storage must be calculated using the TSY for
FY 2021-2030 to calculate the imported water recharge to meet any replenishment obligations in
FY 2021-2030.

6.1.2.1 Managed Storage

Managed storage for the TSY Ensemble is calculated using the following assumptions:

e Managed storage for all Projection Realizations is identical to the historical managed storage
through FY 2024, when the managed storage was about 709,000 af. This includes about
45,900 af in the balance of the DYYP.

e Pumping of water in the DYYP accounts is assumed to occur in FY 2026 through 2028,
leaving a zero balance in the DYYP account at the end of FY 2028.

e For all Projection Realizations in the TSY Ensemble, the Safe Yield assumed for FY 2021-2030
is the TSY.

e For subsequent decades, the Safe Yield is assumed to be the average net recharge for that
decade in that projection realization.

e Recycled water recharge is assumed to occur as projected by the IEUA as of 2023
(16,850 afy).

e Reoperation water is allocated to the replenishment of desalter production, as provided in
the Peace Il Agreement and by a 2017 agreement among members of the AP following
Court approval of the Safe Yield in 2017. Reoperation water will be allocated to the
replenishment of desalter production through 2030.

e Managed storage is calculated based on comparing aggregate pumping to aggregate
pumping rights; that is, individual parties’ rights and replenishment obligations are not
calculated. If aggregate pumping is greater than aggregate pumping rights, the difference is
the replenishment obligation. This is handled as follows:

— If aggregate pumping rights are greater than the projected aggregate pumping, then
the under-pumping is credited to storage accounts and there is no wet-water
recharge for replenishment.

— If projected aggregate pumping exceeds aggregate pumping rights, a replenishment
obligation exists. 80 to 100 percent of this obligation is debited from managed
storage accounts, with the remainder fulfilled by wet-water recharge. The
percentage debited to managed storage accounts is determined by the scenario
(see Section 5).

— If the calculated debit to managed storage accounts for the replenishment
obligation exceeds available managed storage, the shortfall is added to wet-water
recharge. For instance, a 30,000 af debit with only 20,000 af of managed storage
available means 10,000 af will be added to wet-water recharge, leaving zero
managed storage.
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Figure 6-2 shows the projected managed storage for the TSY Ensemble, depicting the range of projected
managed storage due to the demand scenarios under the Expected Climate Scenario (i.e., Scenarios 1, 4,
and 7), with the range between them shown in dark purple. The lighter purple shading encompasses the
total range of projected managed storage for the entire TSY Ensemble.

At the end of FY 2030, total managed storage ranges from 490,000 af (Scenario 5) to 647,000 af
(Scenario 9), with Scenario 1 resulting in about 574,000 af of managed storage. In Scenario 5
(High Demand, High GWU, Low IWU, Hot/Dry Climate), managed storage is projected to reach zero at
around 2042. By 2050, total managed storage ranges from 0 (Scenarios 4 through 6) to 453,000 af
(Scenario 9), with Scenario 1 resulting in about 152,000 af.

6.1.2.2 Imported Water Recharge

The only imported water recharge assumed in the TSY Ensemble in the Chino Basin is wet-water recharge
due to replenishment obligations. For each year a replenishment obligation is accrued, the calculated
volume of imported water recharge is assumed to occur in the following year. Imported water recharge
is allocated to recharge basins for each month based on (1) the recommended pattern of supplemental
recharge described in the 2023 Recharge Master Plan Update! (2023 RMPU) and (2) the assumed monthly
availability of the recharge basins due to the competing uses of stormwater and recycled water recharge.

Section 6.4 of the 2023 RMPU included a recommendation for Watermaster to prioritize supplemental
water recharge in the basins in OBMP Management Zone 1 (MZ-1) up to its recharge capacity, then to
MZ-3, and finally to MZ-2. The distribution of recharge was calculated monthly until all imported water
was allocated to recharge basins for the year.

Figures 6-3, 6-4, and 6-5 show the projected imported water recharge and managed storage for
Scenarios 1, 5, and 9, respectively, showing the scenarios with the central tendency (Scenario 1), highest
(Scenario 5), and lowest (Scenario 9) imported water recharge. The highest one-year imported water
recharge occurs in Scenario 5 in FY 2073, where 50,500 af of imported water was recharged to satisfy the
replenishment obligation that accrued in FY 2072.

6.2 RESULTS OF TSY ENSEMBLE

This subsection describes the range of projected groundwater conditions associated with the results of
the TSY Ensemble. The naming convention to identify each member of the TSY Ensemble is the letter of
the CVM realization (A through E) followed by the number of the Projection Scenario (1 through 9).
Table 6-1 below lists the nine Projection Scenarios.

12023 Recharge Master Plan Update
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Figure 6-3. Projected Imported Water Recharge, TSY Ensemble Scenario 1
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Figure 6-4. Projected Imported Water Recharge, TSY Ensemble Scenario 5
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Figure 6-5. Projected Imported Water Recharge, TSY Ensemble Scenario 9
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Table 6-1. Projection Ensemble

Water Plan Scenario®

Scenario Rationale Demand Utilization Utilization Scenario
1 Expected/Baseline Expected Expected Expected Average
2 Hot/Dry Climate Expected Expected Expected Hot/dry
3 Cool/Wet Climate Expected Expected Expected Cool/wet
4 Impact Of High Demands High High Low Average
5 Low Groundwater Levels High High Low Hot/dry
6 High Net Recharge High High Low Cool/wet
7 Impact Of Low Demands Low Low High Average
8 Low Net Recharge Low Low High Hot/dry
9 :;izlfroundwater Low Low High Cool/wet

(a) Each Water Plan Scenario is adjusted to reflect the unique precipitation and evapotranspiration (ETo) patterns of the corresponding
Climate Scenario as described in Section 5.4.3.2.

6.2.1 Water Budgets

Table 6-2 and Figure 6-6 show the water budget for Scenario D1 of the TSY Ensemble for FY 2021 through
2080. Water budgets for the other members of the TSY Ensemble can be found in Appendix D. The
description of the recharge and discharge components and how each component was computed is
described below or referenced in prior Sections. For each component where multipliers were applied to
a time series during the uncertainty analysis (see Section 4), the average multiplier from the calibration
period for that realization was used for the projection period. For example, if the average multiplier for a
subsurface inflow time series from the calibration period was 1.2, the entire time series for future
subsurface inflow was multiplied by 1.2 for all scenarios based on that calibrated realization.

The bullets below outline the water budget components shown in Figures 6-7 through 6-14, which depict
for FY 1992 through 2080: the minimum and maximum range, 20" to 80" percentile range, and the
likelihood-weighted average flows from the TSY Ensemble and the flows simulated in the 2020 SYR
(1992-2050).

The projection period assumptions for FY 2023 through FY 2080, and the primary differences relative to
the 2020 SYR, are summarized below:

e Subsurface inflow (Figure 6-7): Subsurface inflows were computed for the projection period
using the same assumptions as the calibration period. The specified head boundary from the
Riverside Basin through the Bloomington Divide was held equal to the monthly groundwater
head values calculated along that boundary for FY 2022. Subsurface inflows remain
relatively constant during the projection period. Differences from the 2020 SYR reflect the
combined effects of updates to the model domain and boundary representation,
recalibration, and the uncertainty analysis described in Sections 3 and 4.
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e DIPAW to the saturated zone (Figure 6-8): DIPAW was calculated using the same general
methods described for the calibration and uncertainty analysis in Section 4 and in greater
detail in the 2020 SYR Report. This process includes using the R4 model to estimate the
DIPAW to the vadose zone and applying lag time through the vadose zone to estimate the
DIPAW to the saturated zone, which is an input to the MODFLOW model.

DIPAW in the 2025 SYR is lower than in the 2020 SYR during FY 2021 through FY 2030 for
several reasons: adjustment to the Chino Basin boundaries, recalibration and uncertainty
analysis, addition of recent historical data, and revised projection assumptions. These
drivers are summarized below and discussed in greater detail in Section 6.2.1.2.

— Adjustment to Chino Basin boundaries. As discussed in Section 3, updates to the Chino
Basin model boundary based on new hydrogeologic data reduced the modeled Basin
area by about one percent, which reduced the area contributing to DIPAW.

— Recalibration and uncertainty analysis. As discussed in Section 4, the recalibration and
uncertainty analysis changed the CVM simulation of the magnitude and spatial
distribution of DIPAW to the saturated zone relative to the 2020 SYR.

— Recent historical data (FY 2019 through 2023). Historical data added since the 2020 SYR
reflect recent hydrologic and water-use conditions that were generally drier and
included less urban outdoor water use than was assumed for FY 2019-23 in the
2020 SYR.

— Revised projections for FY 2024 through 2080. As discussed in Section 5 and Appendix C,
the 2025 SYR projections incorporate updated water supply plans, assumptions
regarding urban irrigation practices and continued conservation-related reductions in
outdoor water use, and variable hydrology. These assumptions resulted in less projected
applied-water infiltration than was assumed in the 2020 SYR for the period FY 2024-30.
From FY 2031-80, projected DIPAW varies with hydrology and water-plan assumptions
and generally fluctuates around a lower range than was projected in the 2020 SYR.

e Managed aquifer recharge (Figure 6-9): Managed aquifer recharge comprises stormwater,
recycled water, and imported water. The calculation of these components is described in
Section 5, and for imported water recharge associated with replenishment obligations, in
Section 6.1.2.2. The upper end of the projected range of managed aquifer recharge is higher
than in the 2020 SYR after about FY 2040. This occurs primarily in the High Demand
scenarios, where managed storage accounts are projected to approach or reach zero. Once
managed storage is reduced or depleted, a greater portion of replenishment obligations is
satisfied through wet-water recharge, increasing projected imported water recharge.

e Streambed infiltration (Figure 6-10): Differences in streambed infiltration between the
2020 SYR and 2025 SYR reflect recalibration of groundwater/surface-water interaction,
updates to model parameters and boundary conditions, and the use of variable future
hydrology in the 2025 SYR.

e Groundwater ET (Figure 6-11): Differences between the 2020 SYR and 2025 SYR reflect
updates to the ET representation in the 2025 CVM, including the updated treatment of
riparian vegetation extent and density, as well as the recalibration and uncertainty analysis
described in Section 4.
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e Rising groundwater (Figure 6-12): Differences between the 2020 SYR and 2025 SYR reflect
recalibration of groundwater/surface-water interaction, updates to model parameters and
boundary conditions, and the use of variable future hydrology in the 2025 SYR.

e Net recharge (Figure 6-13): See 6.2.1.1 below.

e Annual change in storage (Figure 6-14): The 2025 SYR shows greater year-to-year variability
in change in storage than the 2020 SYR because the 2025 SYR uses variable hydrology and
an ensemble of future climate and water-plan conditions, whereas the 2020 SYR relied on
expected-value average hydrology for the projection period.

e Cumulative change in storage from FY 1992-2080 (Figure 6-15): Figure 6-15 shows six
panels, one for each of the five calibrated realizations (showing all Projection Scenarios),
and one for all Projection Realizations. The final panel shows the cumulative change in
storage for three selected Projection Realizations: Scenarios D1, E9, and A5. These represent
the median, maximum (smallest decline), and minimum (greatest decline) cumulative
changes in storage over the period from FY 2021 to 2050, respectively.

The cumulative change in storage over the modeled period (FY 1992 through 2080) ranges
from -990,000 af (Scenario A2) to -14,000 af (Scenario E9). The likelihood-weighted average
change in storage over this period is -595,000 af.

Projected storage declines occur primarily because projected groundwater production exceeds projected
production rights in most scenarios and most years (see Figure 6-2 and Section 5). All Projection Scenarios
assume that overproduction is satisfied primarily through debits to managed storage when managed
storage is available. When overproduction is debited to managed storage rather than satisfied through
wet-water recharge, the replenishment obligation is met, but no new water is added to the Basin. This
results in a decline in physical groundwater storage until managed storage balances are reduced or
depleted, at which point wet-water recharge increases to satisfy a larger portion of replenishment
obligations (e.g., Scenario A5, where managed storage is depleted in the 2040s).

6.2.1.1 Net Recharge and TSY

Table 6-3 summarizes the recharge and discharge components, change in storage, and net recharge over
the FY 2021-2030 period for the TSY Ensemble and the 2020 SYR. The values for the TSY Ensemble
represent the likelihood-weighted average.
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Table 6-2. Water Budget for the Chino Basin for the Period FY 2021 through 2080 - Scenario D1 (af)

Recharge Change in Storage

Managed Aquifer Recharge

Subsurface Inflow Groundwater Pumping

Fiscal Year Deep
Chino/Puente Infiltration of Overlying
Hills, Jurupa Precipitation Non-Ag and Overlying
Bloomington | Hills, and Rialto| Net Temescal Cucamonga and Applied Streambed Imported Total Appropriative Agricultural Total
Divide Basin Basin Six Basins Basin Spadra Basin Water Infiltration Stormwater |Recycled Water Water Recharge Pools Pool Riparian Veg ET| Groundwater Discharge Annual Cumulative Net Recharge
2021 11,451 5,153 2,845 3,731 14,875 48 65,666 37,976 4,911 15,741 2,229 164,627 146,973 14,929 11,582 28,327 201,811 -37,184 -37,184 106,748
2022 11,612 4,757 721 3,467 14,804 48 62,536 40,331 8,108 15,080 1,742 163,206 148,608 14,077 10,678 26,824 200,187 -36,981 -74,166 108,882
2023 12,563 1,057 133 3,507 14,621 39 65,818 58,222 20,019 14,293 9,029 199,300 115,523 11,343 11,848 29,063 167,776 31,524 -42,642 135,068
2024 12,584 4,579 2,254 3,504 14,268 44 65,281 39,902 12,929 13,369 43,198 211,912 125,746 11,212 11,795 27,908 176,661 35,251 -7,391 115,642
2025 12,116 4,530 -55 3,862 14,345 53 69,977 73,040 23,652 16,844 0 218,365 133,128 10,749 13,232 33,902 191,011 27,354 19,963 154,387
2026 11,743 1,981 2,986 4,162 14,484 48 68,440 36,621 9,513 16,844 0 166,821 154,302 10,904 13,273 31,568 210,046 -43,225 -23,262 105,137
2027 11,620 2,744 2,704 4,386 14,551 47 66,265 37,258 10,772 16,844 1,812 169,003 153,268 10,091 11,516 26,702 201,577 -32,574 -55,836 112,130
2028 11,749 5,634 2,445 4,542 14,556 62 64,545 36,729 6,151 16,869 1,683 164,966 158,003 9,884 10,875 25,038 203,801 -38,835 -94,671 110,500
2029 11,945 3,592 1,543 4,526 14,473 67 64,952 45,299 22,508 16,844 2,001 187,749 137,356 8,829 11,065 25,396 182,645 5,104 -89,567 132,444
2030 12,033 8,596 1,919 4,689 14,434 87 64,852 40,761 13,095 16,844 657 177,967 142,145 8,607 11,050 25,441 187,243 -9,276 -98,843 123,976
2031 12,110 6,284 2,473 4,837 14,430 89 62,780 35,797 8,161 16,844 976 164,781 145,642 8,481 10,624 23,248 187,996 -23,215 -122,058 113,089
2032 12,257 6,603 2,205 4,884 14,418 86 61,288 37,562 10,062 16,869 1,790 168,024 149,165 8,334 10,281 22,250 190,030 -22,006 -144,064 116,834
2033 12,464 2,739 2,629 4,788 14,373 70 58,700 33,494 4,687 16,844 2,027 152,815 152,715 8,163 9,886 20,640 191,404 -38,589 -182,652 103,419
2034 12,619 4,440 1,337 4,522 14,270 61 59,672 43,773 17,859 16,844 2,263 177,659 140,798 6,903 10,042 21,921 179,664 -2,005 -184,657 126,589
2035 12,736 7,110 1,867 4,694 14,282 78 58,698 38,555 9,124 16,844 1,341 165,329 147,446 6,946 10,063 21,396 185,850 -20,522 -205,178 115,686
2036 12,824 1,452 1,240 4,814 14,249 64 58,995 43,368 13,299 16,869 1,809 168,983 146,003 6,445 10,202 22,735 185,385 -16,403 -221,581 117,368
2037 12,891 2,185 1,330 4,846 14,183 48 59,419 41,023 12,827 16,844 1,673 167,270 147,672 6,146 10,008 21,311 185,137 -17,867 -239,448 117,434
2038 12,947 1,393 453 4,917 14,137 41 60,101 48,757 16,038 16,844 1,769 177,397 146,080 5,672 10,283 24,171 186,205 -8,809 -248,257 124,330
2039 12,921 3,436 233 5,046 14,186 51 62,508 52,586 21,446 16,844 1,624 190,880 144,387 5,215 10,773 25,364 185,739 5,141 -243,116 136,275
2040 12,921 1,773 797 5,231 14,261 51 62,508 41,324 12,852 16,869 1,474 170,061 152,680 5,249 10,548 23,093 191,571 -21,510 -264,626 118,077
2041 12,880 3,272 -1,893 5,369 14,329 47 67,045 75,554 23,640 16,844 2,057 219,143 150,096 4,849 12,425 29,830 197,200 21,943 -242,683 157,988
2042 12,920 3,148 1,211 5,504 14,435 50 65,734 37,896 9,409 16,844 1,083 168,232 157,694 4,892 12,255 27,612 202,454 -34,222 -276,905 110,438
2043 13,045 3,233 1,092 5,585 14,489 53 64,243 38,326 10,688 16,844 1,617 169,217 155,086 4,500 10,491 23,081 193,158 -23,941 -300,846 117,183
2044 13,252 4,095 978 5,636 14,531 59 62,724 37,811 6,043 16,869 1,407 163,407 159,346 4,377 9,881 21,354 194,958 -31,551 -332,397 113,896
2045 13,437 2,532 15 5,681 14,532 56 63,367 47,204 22,648 16,844 1,697 188,012 153,207 3,880 10,107 21,822 189,015 -1,004 -333,401 137,543
2046 13,545 5,869 446 5,759 14,585 64 63,301 42,133 12,820 16,844 1,232 176,599 156,690 4,000 10,050 21,876 192,615 -16,016 -349,416 126,598
2047 13,633 2,519 743 5,829 14,645 60 62,375 39,100 13,510 16,844 1,485 170,742 156,690 4,000 9,718 19,932 190,339 -19,597 -369,013 122,764
2048 13,770 2,138 718 5,881 14,682 48 61,078 38,227 8,137 16,869 1,485 163,032 160,172 4,120 9,408 18,603 192,302 -29,270 -398,283 116,668
2049 13,912 1,933 -213 5,911 14,648 44 61,038 46,401 13,813 16,844 1,737 176,068 153,207 3,880 9,739 20,581 187,407 -11,339 -409,623 127,167
2050 13,933 4,817 -1,697 5,976 14,658 59 67,540 71,707 30,610 16,844 1,232 225,680 149,725 3,760 11,638 26,641 191,764 33,916 -375,707 169,324
2051 13,829 3,196 -534 6,081 14,772 63 69,582 51,678 21,412 16,844 980 197,903 146,242 3,640 12,042 29,010 190,935 6,968 -368,739 139,026
2052 13,611 2,783 -2,258 6,192 14,876 59 74,274 76,201 23,099 16,869 0 225,705 146,242 3,640 13,028 31,768 194,679 31,026 -337,713 164,039
2053 13,495 2,635 729 6,277 14,994 53 72,900 42,299 9,390 16,844 0 179,616 160,172 4,120 12,829 30,290 207,411 -27,795 -365,509 119,653
2054 13,448 3,801 242 6,308 15,033 59 71,949 53,009 18,899 16,844 871 200,461 153,207 3,880 11,766 27,056 195,909 4,552 -360,956 143,925
2055 13,339 8,339 -1,175 6,358 15,119 85 75,836 78,511 32,562 16,844 366 246,186 149,725 3,760 13,449 33,775 200,708 45,477 -315,479 181,752
2056 13,159 6,385 876 6,429 15,264 92 73,523 51,010 13,998 16,869 114 197,719 156,690 4,000 13,763 33,019 207,471 -9,752 -325,231 133,954
2057 13,054 7,289 1,290 6,449 15,345 91 72,104 48,263 10,700 16,844 618 192,047 156,690 4,000 12,140 27,450 200,280 -8,232 -333,464 134,995
2058 13,082 3,016 783 6,443 15,419 75 71,925 56,177 16,695 16,844 618 201,077 153,207 3,880 12,135 28,093 197,315 3,762 -329,702 143,387
2059 13,156 4,654 1,316 6,441 15,516 67 69,078 49,392 8,863 16,844 366 185,694 156,690 4,000 12,077 26,832 199,598 -13,905 -343,607 129,575
2060 13,240 7,211 878 6,438 15,592 87 67,855 50,720 12,009 16,869 618 191,518 156,690 4,000 11,662 26,235 198,587 -7,069 -350,675 136,134
2061 13,373 2,783 1,747 6,437 15,645 78 66,211 44,207 9,491 16,844 618 177,435 160,172 4,120 11,136 23,721 199,149 -21,714 -372,390 125,116
2062 13,583 3,214 1,267 6,424 15,641 59 64,113 47,260 8,143 16,844 1,145 177,692 163,654 4,240 10,792 22,873 201,559 -23,867 -396,257 126,038
2063 13,787 4,976 577 6,401 15,595 64 64,222 52,155 11,443 16,844 1,397 187,461 156,690 4,000 11,066 23,665 195,421 -7,960 -404,217 134,488
2064 13,893 3,172 481 6,401 15,617 64 65,213 52,513 17,247 16,869 893 192,362 153,207 3,880 11,173 24,571 192,831 -470 -404,686 138,856
2065 13,811 3,061 -1,888 6,447 15,672 61 71,145 76,354 27,181 16,844 641 229,329 149,725 3,760 12,770 31,581 197,836 31,493 -373,193 167,493
2066 13,699 2,758 1,186 6,514 15,798 57 69,619 43,774 9,170 16,844 389 179,808 160,172 4,120 12,493 28,214 204,998 -25,191 -398,384 121,869
2067 13,610 2,254 -767 6,539 15,828 52 72,047 69,279 20,834 16,844 1,145 217,666 153,207 3,880 12,944 30,377 200,408 17,258 -381,126 156,356
2068 13,573 3,557 712 6,575 15,882 50 70,661 49,562 11,199 16,869 641 189,281 156,690 4,000 13,090 29,639 203,419 -14,138 -395,264 129,042
2069 13,578 4,934 698 6,598 15,909 61 69,160 50,872 13,165 16,844 893 192,712 156,690 4,000 12,116 27,432 200,238 -7,526 -402,790 135,426
2070 13,547 7,288 -1,385 6,604 15,962 77 71,355 74,333 24,685 16,844 7,356 236,666 153,207 3,880 13,002 31,698 201,787 34,878 -367,912 167,766
2071 13,526 2,883 1,862 6,610 16,041 65 67,567 44,724 4,729 16,844 9,156 184,008 160,172 4,120 12,719 28,315 205,326 -21,318 -389,230 116,974
2072 13,530 5,205 1,347 6,545 16,004 63 66,227 49,931 9,779 16,869 30,860 216,361 156,690 4,000 11,763 25,552 198,004 18,357 -370,873 131,318
2073 13,495 3,172 1,168 6,489 16,013 61 65,415 52,271 10,937 16,844 27,257 213,124 156,690 4,000 11,542 25,718 197,950 15,174 -355,699 131,763
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Table 6-2. Water Budget for the Chino Basin for the Period FY 2021 through 2080 - Scenario D1 (af)

Recharge Change in Storage

Subsurface Inflow Managed Aquifer Recharge Groundwater Pumping

Fiscal Year Deep
Chino/Puente Infiltration of Overlying
Hills, Jurupa Precipitation Non-Ag and Overlying
Bloomington | Hills, and Rialto| Net Temescal Cucamonga and Applied Streambed Imported Total Appropriative Agricultural Total
Divide Basin Basin Six Basins Basin Spadra Basin Water Infiltration Stormwater Water Recharge Pools Pool Riparian Veg ET| Groundwater Discharge Annual Cumulative Net Recharge
2074 13,440 3,387 1,705 6,442 15,996 57 61,734 43,428 2,799 16,844 27,257 193,088 160,172 4,120 10,926 22,663 197,881 -4,793 -360,492 115,398
2075 13,379 6,524 304 6,382 15,889 68 62,443 57,526 16,592 16,844 30,860 226,810 153,207 3,880 11,154 24,775 193,016 33,794 -326,697 143,178
2076 13,285 1,202 1,382 6,358 15,888 56 60,862 47,874 7,939 16,869 23,655 195,369 160,172 4,120 11,097 23,752 199,141 -3,772 -330,469 119,996
2077 13,098 3,469 -1,642 6,351 15,796 52 65,140 81,398 23,468 16,844 30,860 254,833 153,207 3,880 12,746 32,259 202,092 52,741 -277,728 162,124
2078 12,901 3,878 847 6,392 15,855 57 63,682 54,578 9,047 16,844 23,655 207,737 160,172 4,120 13,251 30,489 208,032 -295 -278,024 123,498
2079 12,814 1,080 1,786 6,375 15,823 46 60,790 41,775 726 16,844 30,860 188,918 163,654 4,240 11,532 24,490 203,916 -14,998 -293,021 105,193
2080 12,824 3,206 843 6,311 15,674 46 59,659 48,450 9,611 16,869 34,462 207,955 156,690 4,000 10,813 23,538 195,041 12,914 -280,108 122,272
Statistics for the Period FY 2021 through 2080
Total 782,592 234,907 47,836 338,700 902,194 3,646 3,937,735 2,976,264 825,142 1,002,083 382,683 11,433,784 9,119,346 339,717 688,353 1,566,476 11,713,891 -280,108 7,794,189
Percent 6.8% 2.1% 0.4% 3.0% 7.9% 0.0% 34.4% 26.0% 7.2% 8.8% 3.3% 100.0% 77.9% 2.9% 5.9% 13.4% 100.0%
Average 13,043 3,915 797 5,645 15,037 61 65,629 49,604 13,752 16,701 6,378 190,563 151,989 5,662 11,473 26,108 195,232 -4,668 129,903
Median 13,157 3,330 862 6,029 14,840 59 65,176 47,232 12,415 16,844 1,485 187,880 153,207 4,120 11,524 25,635 196,554 -8,520 126,314
Maximum 13,933 8,596 2,986 6,610 16,041 92 75,836 81,398 32,562 16,869 43,198 254,833 163,654 14,929 13,763 33,902 210,046 52,741 19,963 181,752
Minimum 11,451 1,057 -2,258 3,467 14,137 39 58,698 33,494 726 13,369 0 152,815 115,523 3,640 9,408 18,603 167,776 -43,225 -409,623 103,419
Note: column heading R means model results and column heading | means model input. Asterisks indicate components that had volumes or related parameters that were allowed to vary during the uncertainty analysis.
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Section 6
2025 Safe Yield Reevaluation

Table 6-3. Water Budget Components for
2020 SYR and 2025 SYR TSY Ensemble, FY 2021-2030 (afy)®

2025 SYR (Likelihood- | 2025 SYR minus 2020

Water Budget Component 2020 SYR Weighted Average) SYR
Recharge Components
Subsurface Inflow* 37,900 33,400 -4,500
DIPAW* 75,800 65,200 -10,600
Streambed Infiltration* 37,100 45,500 8,400
MAR - Stormwater* 13,500 13,800 300
MAR - Recycled and Imported 15,200 22,100 6,900
Total 179,600 180,000 400
Discharge Components
Groundwater Pumping 148,500 151,900 3,400
Riparian ET* 18,700 12,600 -6,100
Rising Groundwater* 15,200 24,000 8,800
Total 182,400 188,600 6,200
Aggregate Components
Change in Storage -2,700 -8,600 -5,900
Net Recharge® 130,600 121,200 -9,400

(a) For clarity, values are rounded to the nearest 100 afy and may not sum precisely.
(b) Netrecharge is calculated from the net volume of only those recharge and discharge components designated with an asterisk.
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Figure 6-6. Water Budget for the Chino Basin - Scenario D1
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Section 6
2025 Safe Yield Reevaluation

The differences between the water budget components reflect a combination of the model recalibration
and uncertainty analysis (see Section 4), the three years of historical pumping and recharge data
(FY 2021-2023), and revised pumping and recharge assumptions. The TSY for the 2025 Safe Yield
Reevaluation is 121,200 afy, which is the likelihood-weighted average net recharge for the TSY
Ensemble for the FY 2021-2030 period.

Compared to the 2020 SYR, the 2025 SYR likelihood-weighted average net recharge is lower by 9,400 afy.
This difference reflects the combined effects of all recharge and discharge components shown in
Table 6-3; however, the largest individual reduction is the decrease in DIPAW. Because DIPAW is both the
largest recharge component included in the net recharge calculation and the largest negative difference
between the 2020 SYR and 2025 SYR, the primary drivers of the difference in DIPAW are discussed below.

6.2.1.2 Drivers of the Difference in DIPAW Between the 2020 SYR and 2025 SYR

A primary reason that the TSY is lower than the Safe Yield calculated in the 2020 SYR is the reduction in
DIPAW. As shown in Table 6-3, the likelihood-weighted average DIPAW for the 2025 SYR is 65,200 afy for
FY 2021 through FY 2030, which is 10,600 afy lower than the 75,800 afy simulated in the 2020 SYR for the
same period. This reduction accounts for more than the total 9,400 afy reduction in net recharge because
the lower DIPAW is partly offset by increases in other net recharge components, including streambed
infiltration and stormwater recharge, and by lower riparian ET.

The four drivers described in Section 6.2.1 do not act independently and cannot be apportioned exactly
from the TSY Ensemble results. The updated Basin boundary, recalibration, and uncertainty analysis affect
the same DIPAW time series that are then combined with updated historical hydrology, updated
water-use data, and revised projection assumptions. Therefore, the following attribution is intended as
an approximate screening-level comparison rather than a strict causal decomposition.

Over the common historical comparison period of FY 1992 through FY 2018, the combined effects of the
Basin boundary adjustment, recalibration, and uncertainty analysis reduced simulated DIPAW by about
3,900 afy relative to the 2020 SYR. This model-update effect is equivalent to about 37 percent of the
10,600 afy difference in DIPAW between the 2020 SYR and 2025 SYR for FY 2021 through FY 2030. The
remaining difference, about 6,700 afy, or 63 percent, is attributable to updated historical and projected
conditions, including the addition of recent historical hydrology and water-use data and the revised
projection assumptions for hydrology, water demands, and urban outdoor water use.

This apportionment is approximate because DIPAW is affected by interacting model and scenario
assumptions and because recharge to the saturated zone is delayed by travel time through the vadose
zone. The reduction in DIPAW is the largest single factor contributing to the lower 2025 TSY, but it is not
the only factor affecting net recharge. The TSY is determined from the full net recharge calculation for the
TSY Ensemble, including changes in subsurface inflow, streambed infiltration, stormwater recharge,
riparian ET, and rising groundwater.

6.2.1.3 Average Net Recharge Across the TSY Ensemble

The reduction in DIPAW is the largest single factor contributing to the lower 2025 TSY, but it is not the
only factor affecting net recharge. The net recharge result also reflects changes in subsurface inflow,
streambed infiltration, stormwater recharge, riparian ET, and rising groundwater.
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Section 6
2025 Safe Yield Reevaluation

Figure 6-16 shows a heatmap to demonstrate the range of average net recharge volumes for the TSY
Ensemble for FY 2021-2030. Average net recharge ranges from 108,000 afy (Scenario A8) to 135,800 afy
(Scenario E6). This chart reveals several patterns to guide the future analysis of the TSY Ensemble:

e Average net recharge is generally lowest in Calibrated Realization A, and highest in
Calibrated Realization E, consistent with the patterns shown over the calibration period
(see Section 4 and Figure 4-24).

e The Hot/Dry Climate Scenarios (2, 5, and 8) indicate lower net recharge compared to the
Average and Cool/Wet Climate Scenarios. There is high variability of the net recharge
between the Climate Scenarios compared to the Water Plan Scenarios. This is due to the

high variability of precipitation simulated for this period compared to the smaller changes in
Water Plans.
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Section 6
2025 Safe Yield Reevaluation

Figure 6-16. Average Net Recharge for the TSY Ensemble, FY 2021-2030

Figure 6-17 is a likelihood-weighted exceedance curve for the average net recharge of the TSY Ensemble
over the period of FY 2021-2030. Figure 6-17 indicates the likelihood-weighted average net recharge
(121,200 afy) and the current Safe Yield (131,000 afy). Thirty-three percent of the TSY Ensemble
(15 Projection Realizations) have an average net recharge above the current Safe Yield.
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Table 6-4 compares the likelihood-weighted average water budget components of the TSY Ensemble
for FY 2021-2030, FY 2031-2040, and FY 2041-2050. The average net recharge for FY 2031-2040
(118,000 afy) is less than FY 2021-2030 due to the relatively dry period of precipitation assumed for this
period (i.e., FY 1959-1968). Average net recharge for FY 2041-2050 is greater than FY 2021-2030 due
to (1) the relatively greater assumed precipitation over this period and (2) lower groundwater levels
and increased pumping resulting in greater streambed infiltration.
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Table 6-4. Decadal Average Water Budget Components for
2025 SYR TSY Ensemble (afy)®

Water Budget Component FY 2021-2030 FY 2031-2040 FY 2041-2050

Recharge Components

Subsurface Inflow* 33,400 34,200 34,100
DIPAW* 65,200 60,000 63,600
Streambed Infiltration* 45,500 41,300 47,400
MAR - Stormwater* 13,800 13,200 15,900
MAR - Recycled and Imported 22,100 18,400 20,300
Total 180,000 167,200 181,400

Discharge Components
Groundwater Pumping 151,900 157,800 162,100
Riparian ET* 12,600 11,400 11,500
Rising Groundwater* 24,000 19,400 19,600
Total 188,600 188,600 193,100

Aggregate Components
Change in Storage -8,600 -21,400 -11,700
Net Recharge® 121,200 118,000 130,000

(a) For clarity, values are rounded to the nearest 100 afy and may not sum precisely.

(b) Netrecharge is calculated from the net volume of only those recharge and discharge components designated with an asterisk.

6.2.2 Groundwater Conditions

This subsection describes the range in potential future groundwater conditions for all members of the TSY
Ensemble but only includes maps for the three Projection Realizations that span the range of results
(Scenarios D1, E9, and A5), as indicated on Figure 6-15.

6.2.2.1 Groundwater Levels

Figures 6-18 through 6-20 show the simulated groundwater levels at the beginning of the projection
period (July 1, 2022) for Scenario D1 and Layers 1, 3, and 5, respectively. While there are differences
between the groundwater levels for each of the calibrated realizations, the groundwater levels shown
here are representative of the simulated conditions at the beginning of the projection period.

6.2.2.1.1 Groundwater Level Changes, FY 2022 to 2030

Table 6-5 summarizes the changes in groundwater levels for each of the Projection Realizations, indicating
the minimum, maximum, and average groundwater level elevations in July 1, 2030, and the average
difference in groundwater levels between July 1, 2022 and July 1, 2030.
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Table 6-5. Summary of Groundwater Elevations
Selected Projection Realizations, July 2030 (ft-amsl)

Minimum Groundwater Elevation

Maximum Groundwater Elevation 840 841 844
Average Groundwater Elevation 624 635 608
Average Difference Compared to 2022 -0.1 13 -9

Figures 6-21 through 6-23 show the simulated changes in groundwater levels for the period of July 1, 2022
to July 1, 2030 for Layer 1 of Scenarios D1, E9, and A5, respectively.

e In Scenario D1 (Figure 6-21), groundwater levels average about the same as 2022.
Groundwater levels generally remain within 10 feet of their levels in 2022.

e In Scenario E9 (Figure 6-22), groundwater levels average about 13 feet higher than 2022.
Increases in groundwater levels are consistent across most of the Basin except for the
western portion of the CDA wellfield near where the remediation wells near the Chino
Airport are projected to begin pumping in FY 2027.

e In Scenario A5 (Figure 6-23), groundwater levels average about 9 feet lower than 2022.
Groundwater level declines are focused in the western Chino Basin near the Ontario and
Pomona wellfields, and near where the remediation wells near the Chino Airport are
projected to begin pumping in FY 2027.

6.2.2.1.2 Groundwater Level Changes, FY 2022 to 2050

Table 6-6 summarizes the changes in groundwater levels for each of the Projection Realizations, indicating
the minimum, maximum, and average groundwater level elevations on July 1, 2050, and the average
difference in groundwater levels between July 1, 2022 and July 1, 2050.

Table 6-6. Summary of Groundwater Elevations
Selected Projection Realizations, July 2050 (ft-amsl)

Minimum Groundwater Elevation

Maximum Groundwater Elevation 840 841 844
Average Groundwater Elevation 609 629 588
Average Difference Compared to 2022 -16 7 -29
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Figures 6-24 through 6-26 show the simulated changes in groundwater levels for the period of July 1, 2022
to July 1, 2050 for Layer 1 of Scenarios D1, E9, and A5, respectively.

e In Scenario D1 (Figure 6-24), groundwater levels average about 16 feet lower than 2022.
Groundwater levels generally remain within 10 feet of their levels in 2022 in MZ-3, while
groundwater level declines of up to 60 feet occur across the boundary between MZ-1
and MZ-2.

e In Scenario E9 (Figure 6-25), groundwater levels average about 7 feet higher than 2022.
Increases in groundwater levels are consistent across most of the Basin except for central
MZ-1 and near the Chino Airport, where declines are up to about 30 feet.

e In Scenario A5 (Figure 6-26), groundwater levels average about 29 feet lower than 2022.
Groundwater level declines occur across the entire Basin, exceeding 90 feet near the
boundary between MZ-1 and MZ-2.

6.2.2.2 Groundwater Flow Patterns

Groundwater flow patterns vary over time for members of the TSY Ensemble. Figures 6-27 through 6-29
show the simulated groundwater velocity vectors on July 1, 2030 for Layer 1 of Scenarios D1, E9, and A5,
respectively. Figures 6-30 through 6-32 show the simulated groundwater velocity vectors on July 1, 2050
for Layer 1 of Scenarios D1, E9, and A5, respectively.

Overall, groundwater flow patterns mimic surface drainage patterns, flowing from the areas of high
elevation in the north and east flanking the San Gabriel and Jurupa Mountains towards pumping wells and
areas of discharge near the Santa Ana River within Prado Basin. The CDA wellfield draws groundwater
from the upgradient Chino Basin and the Santa Ana River, weakening the Chino Basin’s hydraulic
connection to the Santa Ana River.

By 2050 in Scenario D1, groundwater flows in Layer 1 tend to focus on local minima in groundwater levels
near the Ontario wellfield (see Figure 6-30).
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SECTION 7

2025 Safe Yield Reevaluation

7.1 BACKGROUND AND OBIJECTIVES

This section presents the findings of the 2025 Safe Yield Reevaluation and documents the execution of
Step 9 of the 2022 SYRM:

9. Evaluate whether the groundwater production at the Tentative Safe Yield estimated in [8]
above will cause or threaten to cause "undesirable results" or "Material Physical Injury." If
groundwater production at Tentative Safe Yield will cause or threaten to cause "undesirable
results" or "Material Physical Injury," then Watermaster will identify and implement prudent
measures necessary to mitigate "undesirable results" or "Material Physical Injury," set the
value of Safe Yield to ensure there is no "undesirable results" or "Material Physical Injury," or
implement a combination of mitigation measures and a changed Safe Yield.

Although the term "undesirable result" is referenced in the Judgment definition of Safe Yield, it is not
explicitly defined. Common law defines “undesirable result” as “a gradual lowering of the ground water
levels resulting eventually in depletion of the supply.”* However, prior Safe Yield recalculations have
consistently assessed groundwater conditions based on the definition of Material Physical Injury (MPI),
which effectively captures and addresses the risks associated with undesirable results. Therefore, the MPI
framework will be used to encompass both "undesirable results" as used in the Judgment and MPI as
defined in the Peace Agreement.

7.1.1 Categories of Material Physical Injury

The Peace Agreement defines MPI as “[...] material injury that is attributable to Recharge, Transfer,
storage and recovery, management, movement or Production of water or implementation of the OBMP,
including, but not limited to, degradation of water quality, liquefaction, land subsidence, increases in pump
lift and adverse impacts associated with rising groundwater.” Watermaster has used this definition to
guide the scope of prior Safe Yield recalculations,? considering the potential for MPI from operating at the
Safe Yield. The following lists each category of MPI and describes whether and how Watermaster will
evaluate for MPIl in Step 9 for 2025 SYR:

e Degradation of water quality: The Safe Yield is the sustainable pumping rate from the Chino
Basin, and by itself, does not influence groundwater quality. Therefore, water quality is not
analyzed herein as potential MPI that could be caused by the Safe Yield. Instead, the
Watermaster addresses water quality challenges through other forums:

— The Watermaster’s responsibilities to manage groundwater quality are defined by the
Optimum Basin Management Program (OBMP) with the advice of the Advisory and Pool
Committees. The current forum by which water quality challenges are identified and
addressed is the Water Quality Management Program (WQMP).

— Salt and nutrient management in groundwater is regulated by the Regional Water
Quality Control Board through the Chino Basin Maximum Benefit Program.

1 See City of Los Angeles v. City of San Fernando (1975) 14 Cal.3d 199, 278 (disapproved of on other grounds by City
of Barstow v. Mojave Water Agency (2000) 23 Cal.4th 1224); see also City of Pasadena v. City of Alhambra (1949)
33 Cal.2d 908, 929.

2 2020 Safe Yield Recalculation Report
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— Point-source groundwater contamination plumes are regulated by the Regional Water
Quality Control Board and monitored/mitigated by the responsible parties.

o Liquefaction: While operating at the Safe Yield may result in groundwater-level changes, the
risk of liquefaction in the Chino Basin is considered insignificant because the water table is
generally greater than 40 feet below the ground surface in areas with sensitive overlying
infrastructure. Therefore, liquefaction is not analyzed herein as potential MPI that could be
caused by the Safe Yield.

e Land subsidence: Operating at the Safe Yield may result in groundwater-level changes in
areas of the Chino Basin that are prone to aquifer-system compaction, and hence, land
subsidence and ground fissuring. Therefore, land subsidence is analyzed herein as potential
MPI that could be caused by operating at the Safe Yield.

e Increases in pump lift (i.e., pumping sustainability): Operating at the Safe Yield may result
in groundwater-level changes which could affect the ability of the parties to pump their
wells in a manner to satisfy their water demands. Therefore, pumping sustainability is
analyzed herein as potential MPI that could be caused by operating at the Safe Yield.

e Adverse impacts associated with rising groundwater: The primary adverse impact associated
with rising groundwater is the potential loss of hydraulic control.® Operating at the Safe Yield
may result in higher groundwater levels in the southern portion of the Chino Basin which
could cause a loss of hydraulic control. Therefore, the potential loss of hydraulic control is
analyzed herein as potential MPI that could be caused by operating at the Safe Yield.

Based on the above discussion, the 2025 Safe Yield Reevaluation will analyze the TSY Ensemble results for
the MPI categories of: land subsidence; pumping sustainability; and the loss of hydraulic control.

7.1.2 MPI Analysis Methods

The general methods that were employed to evaluate the TSY Ensemble results for MPI included the
following steps:

1. Characterize future groundwater conditions in the Chino Basin (i.e., changes in
groundwater levels and groundwater-flow directions) over the projection period
(2023-2080) for each Projection Realization of the TSY Ensemble. The future groundwater
conditions are described in Section 6.

2. Define the physical thresholds for the occurrence of MPI at representative monitoring
locations for each MPI category (site-specific MPI threshold).

3 The attainment of hydraulic control is measured by demonstrating, from groundwater elevation data, either that
all groundwater north of the desalter well fields cannot pass through the CDA wellfields (total hydraulic
containment standard) or that groundwater discharge through the CDA wellfields is, in aggregate, less than

1,000 afy (de minimis standard). The Regional Board has agreed that compliance with the de minimis standard will
be determined from groundwater monitoring data and the results of periodic calibrations of the Watermaster
groundwater model and interpretations of the calibration results.
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3. Define the thresholds for the occurrence of MPI in each area or subarea of the basin
(e.g., Areas of Subsidence Concern) based on the magnitude or ratio of site-specific MPI
threshold exceedances for a Projection Realization (subarea MPI thresholds).

4. For each area or subarea, compare future groundwater conditions (from Step 1) against the
site-specific MPI thresholds at representative monitoring locations (from Step 2) for each
Projection Realization of the TSY Ensemble and determine whether MPI is predicted to
occur using the subarea MPI thresholds (defined in Step 3).

5. For each area or subarea, determine if the potential for MPI (identified in Step 4) occurs in
50 percent or more likelihood-weighted Projection Realizations. If this occurs, describe the
drivers of the MPI and discuss the potential methods to avoid the MPI, including mitigation
measures and/or a changed Safe Yield.

7.2 MPI ANALYSIS FOR THE TSY ENSEMBLE

This subsection describes the analysis of MPI that could be caused by the projected groundwater
conditions of the TSY Ensemble for the MPI categories of:

e Land Subsidence
e Pumping Sustainability

e Loss of Hydraulic Control

7.2.1 Land Subsidence

Historically, permanent land subsidence, accompanied in some places by damaging ground fissuring,
occurred across the western portion of the Chino Basin. Subsequent studies determined that the primary
subsidence mechanism was permanent compaction of the aquifer-system sediments due to declines of
groundwater levels that exceeded historical lows in groundwater levels (i.e., preconsolidation stress).

Historical aquifer-system compaction and land subsidence have generally been confined to the western
portion of the Chino Basin where the underlying aquifer system is relatively rich in compressible clay layers
(i.e., aquitards of varying thickness and lateral extent). To avoid future permanent land subsidence and
ground fissuring, the Watermaster developed and implements an adaptive Subsidence Management Plan
that defined five Areas of Subsidence Concern across western Chino Basin. Figure 7-1 is a map showing
the five Areas of Subsidence Concern.

The Subsidence Management Plan includes a monitoring/testing program to understand the occurrences
and mechanisms of the aquifer-system compaction and land subsidence, and based on this
understanding, provides guidance to the pumpers and the Watermaster for groundwater management
activities to minimize or abate the future occurrences of aquifer-system compaction and land subsidence.
The program has shown that recent aquifer-system compaction primarily occurs due to head declines in
the deeper portions of the aquifer system in the Areas of Subsidence Concern.

In this study, the potential for MPI due to land subsidence is analyzed in each Area of Subsidence Concern
via comparison of projected groundwater elevations versus historical lows in groundwater elevations (or
elevations previously identified in the Subsidence Management Plan as the preconsolidation stress for an

7-3 Chino Basin Watermaster
2025 Safe Yield Reevaluation

Page 199 June 2026



Section 7
2025 Safe Yield Reevaluation

Area). The analysis preferentially focuses on the deeper portions of the aquifer system based on the
results and conclusions of the monitoring/testing program.

7.2.1.1 Site-Specific MPI Thresholds for Land Subsidence

The first step to analyze for MPI associated with land subsidence (Step 2 of the MPI Analysis Methods)
was to establish site-specific MPI thresholds at selected wells—herein referred to as land subsidence
thresholds (LSTs). An LST is set at the historical low groundwater elevation measured at a well
(or estimated based on trends in groundwater elevations at nearby wells). This was chosen to assume that
groundwater elevations declining below the LST will cause new aquifer-system compaction in the vicinity
of the well. The wells were preferentially chosen: (i) with well screens that penetrate the deeper portions
of the aquifer system (the depths most susceptible to compaction) and (ii) to achieve an even spatial
distribution across the Areas of Subsidence Concern. The exception is the PA-7 piezometer at the Ayala
Park Extensometer in the Managed Area where, through extensive testing and data analysis, a “Guidance
Level” elevation has been established as the preconsolidation stress threshold in the Subsidence
Management Plan. Figure 7-1 is a map that shows the chosen wells and LST elevations across the five
Areas of Subsidence Concern.

7.2.1.2 Subarea MPI Thresholds for Land Subsidence

The potential for MPl is identified by subarea (i.e., Area of Subsidence Concern). Therefore, the next steps
to analyze for MPI associated with land subsidence (Steps 3, 4, and 5 of the MPI Analysis Methods) were
to define the statistical thresholds for the occurrence of MPl in each Area of Subsidence Concern, for each
Projection Realization, and for the entire TSY Ensemble:

e In each of the Areas of Subsidence Concern (excluding the Managed Area), MPI was
identified if, by 2050, the projected groundwater elevation for CVM Layer 3 is below the LST
at 50 percent or more of wells in 50 percent or more of the Projection Realizations in the
TSY Ensemble.*

e For the Managed Area, MPI was identified if, by 2050, the projected groundwater elevation
at the PA-7 piezometer is lower than the Guidance Level (399 ft-amsl) in more than
50 percent of the Projection Realizations in the TSY Ensemble.

The year 2050 was chosen for this MPI analysis because it reflects the time when managed storage is
typically at or near zero in most projection realizations, and hence, groundwater levels are projected to
be lowest. These criteria collectively account for the uncertainty in simulated groundwater elevations.

4 Chino Well 15 was included with the wells used to evaluate MPI in Central MZ-1.
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7.2.1.3 Results of MPI Analysis for Land Subsidence

Figures 7-2 through 7-5 are maps of each Area of Subsidence Concern (excluding the Managed Area)
showing the likelihood-weighted average groundwater elevations for FY 2030 and 2050 relative to the LST
for each monitoring well location. The wells are symbolized by color for distance above/below the LST.
The figures also include:

e A “box-and-whiskers plot” that characterizes the distances above/below the LST for all wells
by Projection Scenario (for all calibrated CVM realizations). Each dot represents one well in
one Projection Realization. The red percentage at the bottom of the plot indicates the
likelihood-weighted average percentage of groundwater elevations at all wells that are
below the LST. These plots are useful in understanding the drivers of any identified MPI.

e A “heat map” of MPI by Projection Realization. Red squares indicate MPI associated with
that Projection Realization. MPI for an Area of Subsidence Concern is identified if more than
50 percent of the Projection Realizations are determined to cause MPI (i.e., the projected
groundwater elevation for CVM Layer 3 is below the LST at more than 50 percent of wells).

Figure 7-6 is a time-series chart of projected groundwater elevations at the PA-7 piezometer in the
Managed Area for the TSY Ensemble and a heat map for all Projection Realizations. The chart shows that
the likelihood-weighted average groundwater elevation at the PA-7 piezometer is always significantly
higher (greater than 70 feet) than the Guidance Level (399 ft-amsl).

Based on the analysis above, the likelihood-weighted percentages of Projection Realizations that exceed
the MPI threshold in FY 2050 for each Area of Subsidence Concern are:

e (Central MZ-1: 7 percent

o Northeast Area: 96 percent
e Northwest MZ-1: 15 percent
e Southeast Area: 97 percent

e Managed Area: 0 percent

Hence, the Northeast Area and the Southeast Area have 50 percent or more likelihood-weighted
Projection Realizations exceeding the subarea MPI threshold for land subsidence in FY 2050.

7.2.1.4 Discussion

Table 7-1 summarizes the MPI analysis for land subsidence, indicating the number of wells that have LSTs
in each region, the average percentage of wells exceeding the LST for each scenario, and the
likelihood-weighted average percentage of wells exceeding the LST for the TSY Ensemble. Figure 7-7
shows two heatmaps for all Projection Realizations depicting the number of Areas of Subsidence Concern
with MPI (0 through 5) in FY 2030 and 2050.
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Table 7-1. Percentage of Wells Below Land Subsidence Thresholds, FY 2030 and FY 2050

Area of Subsidence Concern

Central MZ-1 Managed Area Northeast Area Northwest MZ-1 Southeast Area
5 wells with LST 1 well 11 wells 8 wells 15 wells
Likelihood Figure 7-2 Figure 7-6 Figure 7-3 Figure 7-4 Figure 7-5
Scenario Weight
1 4 0 4 0 0 11 91 0 5 24 84
2 2 0 16 0 0 26 100 0 23 45 93
3 2 0 0 0 0 0 80 0 0 8 75
4 2 0 16 0 0 15 100 0 18 25 97
5 1 0 28 0 0 47 100 0 23 53 100
6 1 0 8 0 0 95 0 10 11 87
7 2 0 0 0 0 53 0 19 64
8 1 0 0 0 0 16 86 0 3 35 79
9 1 0 0 0 0 0 27 0 8 33
Likelihood-Weighted
Average 0% 7% 0% 0% 12% 84% 0% 8% 25% 81%
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Figure 7-7. Count of Subareas Indicating MPI for Land Subsidence for
the TSY Ensemble (FY 2030 and 2050).

Figure 7-7 shows that subsidence-related MPI increases from an average of 0.7 subareas in FY 2030 to
2.2 subareas in FY 2050. The degree of MPI varies between Projection Realizations, having the highest
incidence in High Demand Scenarios (Projection Scenarios 4, 5, and 6) and the Hot/Dry Climate Scenarios
(Scenarios 2 and 5).

7.2.1.4.1 Drivers of MPI for Land Subsidence

The primary drivers of MPI due to land subsidence are the extraction of water from managed storage
(and high demand) and a hotter/drier climate.

Figure 7-8 shows the direct relationship between declining storage and the increasing MPI due to land
subsidence, depicting the average change in storage from FY 2021-2050 versus the average number of
subareas indicating MPI for land subsidence in FY 2050 for several subgroups of Projection Realizations.

e The High Demand Projection Realizations (Scenarios 4, 5, and 6) indicate MPI at an average
of 2.6 subareas, compared to 1.7 subareas and 2.2 subareas for the Low Demand and
Expected Demand Projection Realizations, respectively.
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e The number of subareas indicating MPI increases by a factor of 1.8 (High Demand) to
3.2 (Low Demand) from FY 2030 to FY 2050.

e |nall High Demand Projection Realizations, the balance of managed storage is zero by 2050,
whereas the average managed storage is 409,000 af and 146,000 af in 2050 for the Low
Demand and Expected Demand Projection Realizations, respectively.

Climate also drives subsidence-related MPI, but to a lesser degree than demand. The Hot/Dry Climate
Projection Realizations (Scenarios 2, 5, and 8) indicate MPI at an average of 2.5 subareas, compared to
1.8 subareas and 2.2 subareas for the Cool/Wet and Average Climate Scenarios, respectively.

7.2.1.4.2 Potential Methods to Avoid or Mitigate MPI due to Land Subsidence

The analysis above indicates that the groundwater-level declines that could lead to subsidence-related
MPI are mainly driven by future extractions of groundwater from managed storage. These extractions
from managed storage may be accelerated under hot/dry climate conditions and/or greater than
expected water demands, but the extractions from managed storage are predicted to be the primary
driver of future land subsidence. As discussed below in Section 7.3.2, a changed Safe Yield is not the most
effective method to mitigate the potential for subsidence-related MPI. Instead, the Watermaster has the
ability to employ alternative methods to mitigate the potential for MPI due to land subsidence, which
include: subsidence management planning and implementation; recharge master planning and
implementation; and storage management planning and implementation for both local storage and
regional storage and recovery programs. Each method is summarized below:

e Subsidence Management. The Watermaster implements a Court-approved, adaptive
Subsidence Management Plan under the supervision and guidance of a technical advisory
committee called the Ground-Level Monitoring Committee (GLMC). The Subsidence
Management Plan includes an adaptive monitoring and reporting program and guidance for
subsidence management in certain Areas of Subsidence Concern. For example, through an
extensive aquifer-system monitoring and testing investigation, the Subsidence Management
Plan includes a “guidance” groundwater elevation for the deep aquifer system in the Managed
Area. Maintaining groundwater elevations above the “guidance” level will avoid future land
subsidence. The Watermaster monitors and reports on groundwater elevations in the
Managed Area, so the pumpers in this area can voluntarily modify their pumping patterns to
keep groundwater elevations above the “guidance” level. Similar efforts could be employed in
other Areas of Subsidence Concern to minimize or avoid subsidence-related MPI.

o Recharge Master Planning. The Watermaster periodically updates a Recharge Master Plan
that designs, evaluates, and recommends recharge improvement projects with the goals to
enhance basin yield, manage groundwater levels, and improve water quality. Future
updates to the Recharge Master Plan could include projects that support groundwater levels
in areas predicted to experience subsidence-related MPI. The Recharge Master Planning
process also provides an avenue through which Watermaster can meet its Peace Agreement
obligations to ensure sufficient recharge capacity and direct recharge in the Basin.®

5 See Sections 5.1(e)(ii) and 5.1(e)(iii) of the Peace Agreement.
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e Storage Management. The Judgment provides the Watermaster with the authority to
manage and control storage for both local storage by the parties and regional storage and
recovery programs. To guide Watermaster’s efforts to manage storage pursuant to its
obligations in the Judgment and Peace Agreement, the Watermaster has developed and
periodically updates a Storage Management Plan. Future updates to the Storage
Management Plan could include projects, programs, and/or provisions that support
groundwater levels in areas predicted to experience subsidence-related MPI. In addition,
the Storage Management Plan can help facilitate Watermaster to meet its Peace Agreement
obligations to evaluate MPI due to transfers from storage.®

7.2.2 Pumping Sustainability

Pumping sustainability is the ability to produce groundwater from a specific well at a desired pumping rate,
given the groundwater level at that well, the well construction details, and the current pumping equipment.
Pumping sustainability thresholds (PSTs) are groundwater levels that are defined by the producer for each
well. Watermaster collects this information from the larger Appropriative Pool parties and the Chino Basin
Desalter Authority (CDA). The Appropriative Pool parties typically specify PSTs as an elevation representing
a depth above the pump setting elevation of a well (e.g., 40 feet above the pump setting elevation).
Groundwater pumping at a well is assumed to be sustainable if the groundwater elevation at that well
remains above the PST. If the projected groundwater elevation declines below (exceeds) the PST, the well
owner will either lower the pumping equipment in their well, reduce pumping, or a combination of the two.
The PST is the site-specific MPI threshold for pumping sustainability.

7.2.2.1 Evaluation Criteria and Methods

MPI can be defined by a combination of the (1) number of impacted wells (i.e., wells that exceed the PST),
(2) duration of impact, and/or (3) magnitude of impact (i.e., the difference between the projected
groundwater level and the PST) within each management zone, area, or subarea. Because the concept of
pumping sustainability is subjective and varies among different parties, it is necessary for Watermaster to
develop a comprehensive definition of the pumping sustainability MPI thresholds.

7.2.2.1.1 Party Input to Develop Site-Specific and Subarea MPI Thresholds

The parties have discretion as to their individual definitions of pumping sustainability. Therefore, as part
of this process, Watermaster requested responses to the following questions from 12 of the Appropriative
Pool parties for which PSTs are defined”:

1. How many of your wells need to fall below the sustainability metric® before it becomes
difficult to pump the desired amount of groundwater?

6 See Section 5.1(e)(iv) of the Peace Agreement.

7Watermaster’s Engineer contacted the Chino Desalter Authority, the cities of Chino, Chino Hills, Ontario, Pomona,
and Upland, Monte Vista Water District, Jurupa Community Services District, Fontana Water Company, Cucamonga
Valley Water District, Golden State Water Company, and San Antonio Water Company.

8 This report uses the term "thresholds" to describe pumping sustainability, whereas the term "metrics" has been
used historically by Watermaster and was used for the information request.
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2. How long (in months or years) must the groundwater level at a single well remain below the
sustainability metric before it becomes challenging to pump the desired amount
of groundwater?
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Watermaster contacted the applicable Appropriative Pool parties to (1) answer the two questions above
and (2) update or confirm information on their party’s active production wells in the Chino Basin. Other
parties (e.g., the State of California) were also invited to provide input related to the PSTs. A summary of
the feedback from the parties is as follows:

e Adaptive Management: The parties employ various strategies to maintain production, such
as adjusting pump settings, adding extensions, and regularly rehabilitating wells.

e Uncertainty: The parties indicated significant uncertainty in predicting the exact impact and
duration of wells falling below sustainability thresholds. Challenges contributing to this
uncertainty include water quality, demands, and availability of other supplies.

e Mitigation Efforts: The parties discussed measures like system resiliency and redundancy,
to ensure continued pumping operations and groundwater supply.

e Duration Below PST: The time a well can remain below the PST before it becomes
challenging to pump groundwater varies widely. Some parties indicate that wells can
operate below the PST for years with careful monitoring, while others suggest that concerns
arise within months, especially under different hydrologic conditions. The exact duration is
often uncertain due to numerous influencing factors.

Table 7-2 documents the feedback received from the parties that responded to the request regarding
pumping sustainability. Figure 7-9 shows the wells in the Chino Basin that have PSTs.

7.2.2.1.2 Subarea Threshold for MPI Due to Pumping Sustainability

The subareas for evaluating pumping sustainability are the wellfields for each of the AP parties for which
PSTs are defined. The diversity of responses to questions regarding PSTs suggests that applying a single,
generalized threshold to assess the risk of MPI due to pumping sustainability challenges may not be
appropriate. Consequently, we evaluate the risk of MPI for the 12 retail AP parties using one of two
approaches: (1) the party’s individual definition of pumping sustainability, based on their responses to the
above questions, or (2) if a party did not provide a clear response, by assessing the proportion of their
well field that exceeds the PST for at least five consecutive years. Five years was chosen to acknowledge
the uncertainty in simulated groundwater levels and ensure that short-term or anomalous conditions do
not skew the assessment of sustainability.

Table 7-2 shows how the party feedback was interpreted to define criteria to evaluate MPI due to pumping
sustainability for each party. The criteria include the minimum number of wells that exceed the PST and
the consecutive time over which the wells must exceed the PST for MPI to occur. MPI for a party is
identified if 50 percent or more Projection Realizations are determined to cause MPI based on the
party-specific definition.
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Table 7-2. Summary of Party Responses to Pumping Sustainability Threshold Information Request

Response to Questions®

How long (in months or years) must the groundwater level at a single well remain below
the sustainability metric before it becomes challenging to pump the desired amount of

MPI Threshold

Minimum number of wells
exceeding PST in one year

Number of consecutive years of
exceedance to indicate MPI

How many of your wells need to fall below the sustainability metric before it becomes
difficult to pump the desired amount of groundwater?

Number of wells with PST

groundwater?
CDA has a number of wells at the Chino Il facility that fall below the sustainability metric.
. . Y 4 . |It's difficult to say a time period. The sustainability metric is 25 feet is the preferred
Current condition puts most of the Chino Il wells below the +25 ft. pump submergence, if . .
. ) . . . amount of pump submergence. CDA has been operating some wells with less than the 25
there is a further drop in water levels, CDA will be required to reduce future production . . . .
CDA . R . L . feet of submergence for years. This requires that you pay more attention to the pumping 22 4 5
in those wells. To date, we’ve experienced as much as a 46 ft reduction in static water . .
. . . . level and only becomes a problem when the pumping level gets within a few feet of the
levels, which has resulted in a loss of approximately 5,745 gpm since the wells were um
drilled. pume-
. . . . One well may not significantly impair our ability to operate our water treatment systems.
Currently having two out of three wells that provide water to their respective water y g . yimp y P y
e . . e However, | suppose if a single well was unable to produce groundwater for a
. treatment facilities fall below the sustainability metric would make it difficult to pump ) . . . .
Chino . . - considerable amount of time, a year or more, then our operations may be impacted. This 10 3 3
the desired amount of groundwater to effectively and efficiently operate the water . .
would be due to the fact that maintenance or repair may need to be performed on the
treatment system. o . L
other remaining wells during this time.
Chino Hills |Unknown at this time, as wells have not been on for a few years. Use prior information. |Unknown at this time, as wells have not been on for a few years. Use prior information. 5 2 5
CVWD’s pumping sustainability is determined by production strategy, historical water
levels, and pump performance. CVWD’s production strategy involves estimating the
amount of water needed to fulfill expected demands at a specific point in time,
accounting for availability of water sources and cost to produce.
Therefore, loss of any supply means CVWD must make it up elsewhere. For example, if |This depends on the well and hydrologic scenario. If water levels and pump performance
CVWD imported water were not available, any loss of Chino Basin well supply would be were dropping during “normal” conditions, CVWD would be concerned at 6 months. 12 3 5
considered “falling below the sustainability metric”. However, during a drought, CYWD would track monthly water levels.
An analysis of historical water levels across CVWD’s Chino Basin wells showed that over
the last 10 years, water levels have changed (in either direction) by 10 feet. To be
conservative, CVWD doubled that number. The spreadsheet shows the sustainability
metric as pump setting + 20 feet.
- We currently have 15 Chino basins wells two of which are not currently in service because they are not yet completed.
- In addition to the two new wells that are not yet completed, we also have three wells F7A, F24A, and F31A that are impacted by Nitrate and/or perchlorate. This makes their
availability difficult to rely on.
- These wells are not equipped with well head treatment.
- F17B has been out of service for some time and still needs additional work.
FWC . . - 13 3 5
- That would leave us with 8 wells remaining that could be utilized to meet system demands.
- There are many factors that come into play when determining how many wells can fall below the sustainability metric and for what duration before it would be detrimental to
meeting our systems demands.
- Reviewing our 5, 10, and 15 year peak averages | think we would be considerably impacted if we lost three of the remaining eight wells especially during our peak months. The
peak conditions can last 3-4 months a year.
Here is the challenge. We have been able to lower our pumps to mitigate the impacts we
have seen. So, we are currently operating below the levels we show as impacted.
The simple answer is 1. The long answer depends on what well. Example is well 25 loses Because the basin water Ievelsyian)ur arei are decreasing, we are im actch)j as a district
JCSD production, we will lose a blend and be in a bad spot. Well, 18 loses production, and it’s . . . N . .g, P . ' 18 1 (JCSD Well 25) 5
. . . This is also impacting our ability to drill more wells and increase production in these
just a loss in production.
areas.
To simplify, | don’t have a time. It is more about supply than specific well.
Perhaps 3 wells falling below the metric would make things difficult, but this is just a . .
MVWD P & . & . ! There are too many unknown variables to provide an accurate answer. 11 3 5
guess at best. There are too many unknown variables to provide an accurate answer.
Ontario does not foresee pump sustainability issues and can always drop the pump/add
. P .p Y y P P . p/. Ontario has not had pump sustainability issues from a water elevation standpoint, but
extension to produce the desired amount of groundwater. Furthermore, we maintain o . .
. . o rather geologic limitations requiring the wells to be rehabilitated. A few wells have
Ontario resiliency and redundancy of our system and rehabilitate wells on a regular schedule. If . . . 20 6 5
. . o operated near the pump setting for several years without degradation of performance or
wells are not producing, they will be abandoned, and other wells can be utilized to meet . L
causing cavitation.
demand.
Pomona One well. One month. This is based off our need to purchase imported water. 15 1 1
- Well 7A would need to fall below the sustainability metric for 2 months to cause
challenges to pumping the desired amount of ground water.
Currently the City of Upland has three pumps that are producing water from the Chino & pumping . g' ) .
. . . . - Well 8 would need to fall below the sustainability metric for 10 months to cause
Upland Basin. To make it difficult to pump the desired amount of groundwater from the Chino . . 4 3 5
. N . . challenges to pumping the desired amount of ground water.
basin all three wells would need to fall below the sustainability metric elevation. o )
- Well 20 would need to fall below the sustainability metric for 10 months to cause
challenges to pumping the desired amount of ground water.
(a) The TM uses the term "thresholds" to describe pumping sustainability, whereas the term "metrics" has been used historically by Watermaster, and was used for the information request. Watermaster is transitioning to "thresholds" because it is considered a more accurate and descriptive term.
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7.2.2.2 Results

As an initial assessment of the extent of MPI due to pumping sustainability, a snapshot of pumping
sustainability was taken at summer conditions at the end of the decade (July 1, 2030) and when managed
storage approaches zero for many Projection Realizations (July 1, 2050). Figures 7-10 through 7-20 show
these snapshots of conditions in FY 2030 and 2050 for each of the 11 AP retailers for which PSTs were
developed. Each figure shows the following:

e Active pumping wells in the TSY Ensemble, with symbol sizes indicating the
likelihood-weighted volume of pumping for that year. For the party featured in the figure, all
wells are shown, even those that are not projected to be pumping in any scenario of the
TSY Ensemble.

e The colors of the featured party’s wells indicate the difference between the
likelihood-weighted average groundwater elevation at that well compared to its PST. Red
colors indicate wells that have water levels below the PST; blue colors indicate wells that
have water levels above the PST.

o A “box-and-whiskers plot” that characterizes the distances above/below the PST for all wells
by Projection Scenario (for all calibrated CVM realizations). Each dot represents one well in
one Projection Realization. The red percentage at the bottom of the plot indicates the
likelihood-weighted average percentage of groundwater elevations at all wells that are
below the PST.

e A “heat map” of MPI by Projection Realization. Red squares indicate MPI associated with
that Projection Realization.

The likelihood-weighted percentage of Projection Realizations that meet the MPI threshold for pumping
sustainability in FY 2050 for each subarea is:

e CDA: 83 percent

e Chino: 0 percent

e Chino Hills: 0 percent
e CVWD: 3 percent

e FWC: 33 percent

e GSWC: 6 percent

e JCSD: 65 percent

e MVWD: 0 percent

e Ontario: 0 percent

e Pomona: 57 percent

e Upland: 100 percent

CDA, JCSD, Pomona, and Upland have 50 percent or more likelihood-weighted Projection Realizations
meeting the subarea MPI threshold for pumping sustainability in FY 2050.
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7.2.2.3 Discussion

Table 7-3 summarizes the pumping sustainability analysis, indicating the number of wells for which each
party has PSTs, the average percentage of wells exceeding the PST for each scenario, and the
likelihood-weighted average percentage of wells exceeding the PST for the TSY ensemble. A review of
hydrographs confirms that a PST exceedance in 2050 meets the five-year duration criterion to be
considered MPI, in the absence of an agency-provided definition.

Figure 7-21 shows that pumping-sustainability-related MPI increases from an average of 1.5 subareas
in FY 2030 to 3.5 subareas in FY 2050. The degree of MPI varies between Projection Realizations,
having the highest incidence in High Demand Scenarios (Projection Scenarios 4, 5, and 6) and the
Hot/Dry Climate Scenarios (Scenarios 2 and 5).

Figure 7-21. Count of Subareas Indicating MPI for Pumping Sustainability for
the TSY Ensemble (FY 2030 and 2050).

7.2.2.3.1 Drivers of MPI for Pumping Sustainability

Based on the results presented above, the three primary drivers of MPI due to pumping sustainability are:
extraction of water from managed storage; a hotter/drier climate; and the parties’ localized well operations.
In addition, there is significant uncertainty in the PSTs and groundwater levels in Upland’s service area.
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Table 7-3. Percentage of Wells Below Pumping Sustainability Thresholds, FY 2030 and FY 2050

Party
CDA Chino Chino Hills CVWD FWC GSWC JCSD MVWD Ontario Pomona Upland
22 wells with PST 10 wells 5 wells 12 wells 13 wells 1 well 18 wells 11 wells 20 wells 15 wells 4 wells
Likelihood Figure 7-10 7-11 7-12 7-13 7-14 7-15 7-16 7-17 7-18 7-19 7-20
Scenario | Weight 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050 2030 2050
1 4 14 21 0 14 0 0 8 13 15 19 0 0 30 56 0 0 0 0 0 4 75 75
2 2 16 23 0 20 0 0 12 15 17 26 0 40 41 66 0 0 0 4 0 9 75 75
3 2 8 16 0 8 0 0 8 10 15 15 0 0 24 41 0 0 0 0 0 3 75 75
4 2 14 24 0 20 0 0 10 12 15 19 0 0 38 74 0 0 0 4 0 8 75 75
5 1 16 24 0 20 0 0 13 15 19 23 0 20 51 77 0 0 0 8 0 11 75 75
6 1 8 21 0 18 0 0 8 10 15 19 0 0 29 71 0 0 0 1 0 5 75 75
7 2 13 16 0 0 0 0 8 8 15 15 0 0 24 24 0 0 0 0 0 0 75 75
8 1 16 18 0 8 0 0 10 10 15 19 0 0 28 36 0 0 0 0 0 3 75 75
9 1 8 11 0 0 0 0 8 8 15 15 0 0 19 22 0 0 0 0 0 0 75 75
Likelihood-Weighted
Average 13% 19% 0% 12% 0% 0% 9% 12% 16% 19% 0% 6% 31% 52% 0% 0% 0% 2% 0% 5% 75% 75%
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Figure 7-22 shows the direct relationship between declining storage and the increasing MPI due to
pumping sustainability, depicting the average change in storage from FY 2021-2050 versus the average
number of subareas indicating MPI for pumping sustainability in FY 2050 for several subgroups of
Projection Realizations.

e The High Demand Projection Realizations (Scenarios 4, 5, and 6) indicate MPI at an average
of 4.5 subareas, compared to 1.9 subareas and 3.9 subareas for the Low Demand and
Expected Demand Projection Realizations, respectively.

e The number of subareas indicating MPI increases by a factor of 0.5 (Low Demand) to 1.5
(Expected and High Demand) from FY 2030 to FY 2050.

e |nall High Demand Projection Realizations, the balance of managed storage is zero by 2050,
whereas the average managed storage is 409,000 af and 146,000 af in 2050 for the Low
Demand and Expected Demand Projection Realizations, respectively.

Climate also drives MPI, but to a lesser degree than demand. The Hot/Dry Climate Projection Realizations
(Scenarios 2, 5, and 8) indicate MPI at an average of 4.4 subareas, compared to 2.6 subareas and
3.3 subareas for the Cool/Wet and Average Climate Scenarios, respectively.

Localized operations of the CDA, JCSD, and Pomona wellfields also may have an impact on the MPI
simulated in these subareas:

e CDA: The likelihood-weighted percentage of Projection Realizations indicating MPI for CDA
increases from 25 percent in 2030 to 83 percent in 2050. This increase is not driven by CDAs
pumping rates, which remain constant throughout the projection period. As shown in
Figure 7-10, the wells indicating MPI are mostly in the center of the wellfield, near where
more of CDAs pumping is concentrated. In several Projection Realizations, this pumping
results in lower groundwater levels compared to the surrounding area. For example,

Figure 6-26 shows groundwater level declines of over 40 feet near some of the future wells
(1-13 and 11-14) from 2022 to 2050, which is about 10 feet lower than the regional
groundwater level declines in that area. This suggests that the MPl is driven by both regional
changes in groundwater levels and the simulated pumping distribution in the CDA wellfield.

e JCSD: The likelihood-weighted percentage of Projection Realizations indicating MPI for JCSD
increases from 17 percent in 2030 to 65 percent in 2050. This increase is driven by JCSD’s
pumping rates (especially those exceeding the Low Demand Water Plan Scenario [around
11,400 afy at buildout]), the broader basin-wide decline in groundwater levels, and the
operational configuration of JCSD’s wellfield. To support this finding, two of the
15 Projection Scenarios under the Low Demand Water Plan Scenarios indicated MPI (A8 and
B8), while 11 of the Expected Water Plan Scenarios and all of the High Demand Water Plan
Scenarios indicated MPI. Figure 7-16 shows that pumping is concentrated over about six
wells within less than two miles of each other, suggesting that well interference may
exacerbate drawdown at higher pumping rates.
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e Pomona: The likelihood-weighted percentage of Projection Realizations indicating MPI for
Pomona increases from 0 percent in 2030 to 57 percent in 2050. This increase is driven by
Pomona’s pumping rates (especially those exceeding the Low Demand Water Plan Scenario
[around 12,300 afy at buildout]), the broader basin-wide decline in groundwater levels, and
the operational configuration of Pomona’s wellfield. To support this finding, only two of the
15 Projection Scenarios under the Low Demand Water Plan Scenarios indicated MPI, while
10 of the Expected Water Plan Scenarios and 13 of the High Demand Water Plan Scenarios
indicated MPI. Figure 7-19 shows that pumping is concentrated over about 12 wells within
less than 2 miles of each other, suggesting that well interference may exacerbate drawdown
at higher pumping rates.
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Average Count of Subareas Indicating MPI for Pumping Sustainability

Figure 7-22. Change in Storage and Prevalence of MPI for Pumping Sustainability
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The finding of MPI for Upland's pumping sustainability carries a low degree of certainty for two
main reasons:

e Uncertainty in simulated groundwater levels: Groundwater data in this specific portion of
the aquifer is sparse, leading to higher uncertainty in the simulated groundwater levels for
this area.

e PSTs: Upland has not revised its PSTs for several years; the PSTs are based on their most
recently collected pump settings. Upland has also not reported experiencing pumping
sustainability challenges at existing groundwater levels.

Therefore, the MPI finding for Upland requires further examination and discussion with Upland before
recommendations for mitigation can be made.

7.2.2.3.2 Potential Methods to Avoid or Mitigate MPI due to Pumping Sustainability

The analysis above indicates that the groundwater-level declines that could lead to
pumping-sustainability-related MPI are mainly driven by future extractions of groundwater from managed
storage and localized pumping patterns. These extractions from managed storage may be accelerated
under hot/dry climate conditions and/or greater than expected water demands, but the extractions from
managed storage are predicted to be the primary driver of future pumping sustainability challenges. As
discussed below in Section 7.3.2, a changed Safe Yield is not the most effective method to mitigate the
potential for pumping sustainability-related MPI. Instead, the Watermaster has the ability to employ
alternative methods to mitigate the potential for MPI due to pumping sustainability, which include:
recharge master planning and implementation; storage management planning and implementation for
both local storage and regional storage and recovery programs; and pumping adjustments by the parties.
Recharge master planning and storage management planning were described above as methods to
address land subsidence. Pumping sustainability challenges can be mitigated within a wellfield by lowering
pumping equipment, changing pumping patterns, or a combination of the two.

7.2.3 Hydraulic Control

The attainment of hydraulic control is measured by demonstrating, from results of a calibrated
groundwater model (e.g., the 2025 CVM), either that all groundwater north of the CDA well fields does
not discharge through the CDA well fields (total hydraulic containment standard) or that groundwater
discharge through the CDA well fields is, in aggregate, less than 1,000 afy (de minimis standard). The
Regional Board has agreed that compliance with the de minimis standard will be determined from
groundwater monitoring data and the results of periodic calibrations of the Watermaster groundwater
model and interpretations of the calibration results.

7.2.3.1 Methods to Evaluate the State of Hydraulic Control

Hydraulic control is evaluated based on calculating the total groundwater flow from north to south
(southward flow) across a designated “line of hydraulic control.” This line is positioned approximately
perpendicular to the regional groundwater flow direction across an area downgradient of the western
portion of the CDA well field; this area historically has shown incomplete capture of southward flowing
groundwater by the CDA wells. The line of hydraulic control was originally delineated in the early 2000s
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based on model-simulated groundwater-flow vectors in the vicinity of the then-proposed CCWF.° Its
purpose is to serve as a consistent boundary for simulating and quantifying the effectiveness of the CDA
wellfield in minimizing quantity of groundwater flow from the Chino-North groundwater management
zone to the Prado Basin management zone. Measured groundwater elevations at wells in the vicinity of
the eastern portion of the CDA wellfield demonstrate the total hydraulic containment standard. Figures
7-23 and 7-24 show the pumping around the line of hydraulic control and the groundwater-flow
vectors (D1) in Layer 1 for July 1, 2030 and July 1, 2050, respectively.

7.2.3.2 Results

Figure 7-25 is a six-panel chart showing the total southward flow across the line of hydraulic control for
all the scenarios for the period of FY 2021 through 2080. Panels 1 through 5 show each of the five
calibrated realizations, and the bottom-right panel shows the results from the entire TSY ensemble. Each
chart shows time series of the mean flow (dark blue), the 20™ to 80 percentile range (light blue shade),
and the full range of data (gray shade) for the subset of models. Each panel also shows the de minimis
threshold of 1,000 afy. Each of the panels also show the 2020 SYR projected flow through the CCWF for
comparison (gray dashed line).

Under all members of the TSY Ensemble, the total southward flow through the CCWF declines in the latter
half of the current decade when the Chino Airport remediation wells come online. For the FY 2021 through
2030 period, the likelihood-weighted average flow through the CCWF is approximately 530 afy, with a
20th to 80th percentile range of approximately 220 to 650 afy. While the upper bound of the full range
exceeds the 1,000 afy threshold in some early years (with maximum values on the order of 1,300 to
1,800 afy in Realization D), the ensemble mean and central percentile range remain well below the
de minimis threshold and show a declining trend through the decade.

For the FY 2031 through 2080 period, simulated flows decrease substantially. The likelihood-weighted
average flow is approximately 200 afy, with a 20t" to 80'" percentile range of approximately 60 to 270 afy.
Most simulated values fall well below the 1,000 afy threshold, with only occasional exceedances in the
upper bound of the full range in earlier years (Realization D), and most realizations remain below the
threshold over time.

7.2.3.3 Discussion

Simulated flow through the CCWF remains below the de minimis threshold of 1,000 afy for all scenarios
and time periods except for several scenarios based on Realization D. These exceedances represent
extreme cases and are not reflected in the ensemble mean or central percentile range.

As indicated by the decline in flow across the CCWF for the entire TSY ensemble starting in the late 2020s,
the operation of the new Chino Airport wells that are expected to come online in FY 2026 to FY 2029 is a
significant driver in reducing the flow through the CCWF. This declining trend indicates that projected
future conditions and management actions are not exacerbating southward flow across the line of
hydraulic control. Hence, the risk of any member of the TSY ensemble resulting in a violation of hydraulic
control is low, and there is no indication of MPI from the TSY ensemble.

2007 CBWM Groundwater Model Documentation and Evaluation of the Peace Il Project Description
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7.3 DETERMINATION OF VIABILITY OF TSY

This section describes the viability of production at the TSY based on the findings of the TSY Ensemble,
the identification of drivers of potential future MPI, and potential mitigation methods, which completes
Step 9 of the 2022 SYRM.

7.3.1 Summary of Findings

Figure 7-26 is a heatmap depicting all the Projection Realizations indicating the number of subareas
indicating MPI. There are 17 subareas that were evaluated for MPI: 5 for land subsidence, 11 for pumping
sustainability, and 1 for hydraulic control. Figure 7-26 shows that MPI across all categories increases from
an average of 2.2 subareas in FY 2030 to 5.7 subareas in FY 2050. The degree of MPI varies between
Projection Realizations, having the highest incidence in High Demand Scenarios (Projection
Scenarios 4, 5, and 6) and the Hot/Dry Climate Scenarios (Scenarios 2 and 5).

Figure 7-26. Count of Subareas Indicating MPI for All Categories for
the TSY Ensemble (FY 2030 and 2050).
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The risk of MPl increases as physical groundwater storage declines. Figure 7-27 is a scatter plot of change
in physical storage (FY2021-2050) versus count of subareas indicating MPI for all categories for each
Projection Realization. This plot shows a clear relationship between change in storage and MPI. While

physical storage and managed storage are not identical, change in physical storage is a more direct
indicator of changes in groundwater levels.
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Figure 7-27. Change in Storage and Prevalence of MPI, TSY Ensemble
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Managed storage is impacted by Reoperation credits (which are allocated to offset production from the
Chino Basin Desalters through 2030) and the Safe Yield, which is determined as the 10-year averaged net
recharge. Drawing water from managed storage means that parties are using their existing pumping rights
or managed storage to offset pumping rather than acquiring “wet water” for replenishment. This enables
groundwater pumping from the Chino Basin beyond the Safe Yield. If this pumping is greater than the net
recharge, then it can result in a decline in physical storage. Therefore, the use of managed storage can
increase the risk of MPI by causing groundwater levels to decline if pumping outpaces natural and artificial
recharge. Figures 7-8 and 7-22 focus on the drivers of MPI for land subsidence and pumping sustainability,
respectively, and demonstrate that high groundwater pumping and hot/dry climate conditions (which
reduce natural recharge and increase demand) are primary drivers of reduced groundwater levels that
can lead to MPL.

7.3.2 Evaluation of the Safe Yield

In Section 6, the TSY for the Chino Basin is estimated to be 121,200 afy for the period 2021-2030. Pursuant
to Step 9 of the SYRM, the Watermaster must:

9. Evaluate whether the groundwater production at the Tentative Safe Yield estimated in [8] above
will cause or threaten to cause "undesirable results" or "Material Physical Injury." If groundwater
production at Tentative Safe Yield will cause or threaten to cause "undesirable results" or
"Material Physical Injury," then Watermaster will identify and implement prudent measures
necessary to mitigate "undesirable results" or "Material Physical Injury," set the value of Safe Yield
to ensure there is no "undesirable results" or "Material Physical Injury," or implement a
combination of mitigation measures and a changed Safe Yield.

In this section, the potential for future MPI associated with operating at the TSY was evaluated and shown
to be localized and mainly driven by future extractions of groundwater from managed storage.

Reducing the Safe Yield from 121,200 afy would only have a minor effect on the potential for MPI, as the
resulting increase in replenishment obligations would lead to more wet-water recharge, which in turn
would result in localized higher groundwater levels that will spread to other regions of the basin over
time. Even if the increases in recharge were to occur near locations with a higher risk of MPI, the increases
may not be significant enough to mitigate MPI in these areas. Furthermore, some areas of projected MPI
(e.g., JCSD) are not near recharge basins or are in areas where surface recharge has a limited effect on
mitigating MP1.1° Therefore, changing the Safe Yield is not the most effective method to mitigate the types
of MPI indicated in the TSY Ensemble.

Recommendations for mitigating each category of MPI are described earlier in this section and include:
subsidence management; recharge master planning; storage management; and adjusting localized
pumping operations. Therefore, following the Court-ordered 2022 SYRM, the Safe Yield is 121,200 afy for
the 2021 through 2030 period.

10 See Section 3 of the 2013 Amendment to the 2010 Recharge Master Plan Update
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7.3.2.1 Comparison to 2020 Safe Yield Recalculation Results

The reevaluated Safe Yield of 121,200 afy is 9,800 afy less than the current Court-approved Safe Yield of
131,000 afy for FY 2021 through FY 2030 (-7.5%). The detailed comparison of the 2020 SYR and 2025 SYR
water-budget results is presented in Section 6.2.1.1. That section summarizes the changes in individual
recharge and discharge components for FY 2021 through FY 2030, including the effects of the 2025 CVM
updates, recalibration and uncertainty analysis, recent historical hydrology and water-use data, and
revised Projection Ensemble assumptions.

As described in Section 6, the lower 2025 TSY is not attributable to a single factor. The largest difference
for an individual water-budget component is lower DIPAW to the saturated zone, which is partly offset
by increases in other net recharge components and decreases in some discharge components.
Component-level differences between the 2020 SYR and 2025 SYR are discussed in detail in Section 6.

7.3.2.2 Contribution from Conservation Regulations

The difference between the current Safe Yield and the reevaluated Safe Yield exceeds the 2.5 percent
threshold that allows the Watermaster to recommend to the Court to reset the Safe Yield. Watermaster’s
discretion on resetting the Safe Yield for the 2021-2030 period is defined in the April 2017 and July 2020
Court Orders, which are incorporated into the 2025 Rules and Regulations!! (2025 R&R). Section 6.5(c) of
the 2025 R&R states that in addition to the 10-year scheduled resets (the next one of which will occur by
2030), “the Safe Yield may be reset in the event that:

(i) with the recommendation and advice of the Pools and Advisory Committee and in the
exercise of prudent management discretion described in Section 6.5(e)(iii), below,
Watermaster recommends to the court that the Safe Yield must be changed by an amount
greater (more or less) than 2.5% of the then-effective Safe Yield. [Court’s Order, dated
April 28, 2017; Court’s Findings and Order, dated March 15, 2019 at 2.]

(ii) The California State Water Resources Control Board develops water conservation
measures prior to June 30, 2030, that result in a reduction in urban irrigation in the Chino
Basin (i.e., reduced Evapotranspiration Adjustment Factors), as required by Water Code
$ 10609, et seq., that is reasonably likely to materially reduce recharge in the Chino Basin
and such measures are determined to change the Safe Yield by more than 2.5% of the
then-effective Safe Yield, and Watermaster moves the Court to reset the Safe Yield
accordingly. [Court’s Orders, dated July 31, 2020 at 15.]”

As discussed in Section 5, the Conservation Regulation is projected to reduce aggregate water demands
by about 1,200 to 2,700 afy in 2025, which is less than one percent of total demand, and by about 5,700
to 11,700 afy in 2030, which is about three percent of total demand. The effect of these demand
reductions on net recharge during FY 2021 through FY 2030 would be smaller and delayed for several
reasons. First, the Conservation Regulation went into effect in 2025, halfway through the ten-year period
used to calculate the Safe Yield. Second, only the portion of reduced demand associated with outdoor
irrigation affects DIPAW; reductions in other water uses do not translate directly to reduced DIPAW. Third,
even where reduced outdoor irrigation lowers deep percolation past the root zone, the effect on recharge
to the saturated zone is delayed by vadose-zone travel time for years or decades. Therefore, the

112025 Chino Basin Watermaster Rules and Regulations
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Conservation Regulation is not reasonably likely to materially reduce saturated-zone recharge in the Chino
Basin by enough to change the Safe Yield by more than 2.5 percent of the current Safe Yield for FY 2021
through FY 2030.

Therefore, our technical opinion is that the State Board’s “water conservation measures”
(i.e., Conservation Regulations) that were adopted prior to June 30, 2030, are not reasonably likely to
materially reduce recharge in the Chino Basin to the degree that it would impact the Safe Yield by more
than 2.5 percent of the current Safe Yield for the period of FY 2021 through 2030.

The primary drivers of the -7.5 percent difference between the current Safe Yield and the reevaluated
Safe Yield are recent historically dry conditions and declines in historical and projected urban outdoor
water use that are independent of the Conservation Regulation.

7.4 RECOMMENDATIONS

This section describes the recommendations resulting from the findings of the 2025 Safe Yield
Reevaluation for: addressing data gaps to improve of the CVM; implementing mitigation measures for
potential MPI identified in the TSY ensemble; and future operational optimization studies based on the
2025 CVM and TSY Ensemble results.

7.4.1 Addressing Data Gaps and Improving CVM

Through the development of the 2025 CVM and its calibration and uncertainty analysis, the 2025 CVM
demonstrated statistical improvements in simulating historical groundwater behavior compared to the
2020 CVM, as described in Sections 2 through 4. The following recommendations could further improve
the CVM as a decision-making tool for Watermaster and the parties:

e Collect additional data in areas of the CVM with greatest uncertainty. The calibration and
uncertainty analysis identified four areas where additional monitoring and characterization
would reduce uncertainty in future versions of the CVM:

1. Aquifer properties and sub-surface inflows in the northern Chino Basin. The northern
Chino Basin, including northern Fontana and Upland, has fewer wells relative to the rest
of the Basin, which limits the understanding of boundary inflows and aquifer-system
properties in these areas. Additional borehole lithology, geophysical data, aquifer-test
data, and depth-specific groundwater-level measurements would improve the
characterization of aquifer properties and boundary inflows and would improve future
CVM re-calibrations.

2. San Gabriel Mountain inflows. Additional monitoring should focus on better quantifying
mountain-front recharge and surface-water inflows along the San Gabriel Mountain
front. Potential improvements could include stream gaging at key mountain-front
drainages, improved monitoring of flows into recharge/flood-control facilities,
high-frequency groundwater-level measurements in wells near the mountain front, and
targeted water-quality or isotope sampling and analysis studies. These data would
improve estimates of boundary inflows (surface and sub-surface inflows), recharge
timing, and groundwater-flow gradients in the northern CVM.

3. Aaquifer properties in western Chino Basin. The greater variability in simulated
groundwater levels at various wells in this area is influenced by complex faulting and the
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vertical hydrostratigraphic layering of the aquifer system that is unique to this portion of
the Chino Basin and may not be well understood and well represented in the CVM,
which limits the ability to achieve better model calibration. Additional borehole
lithology, geophysical data, aquifer test data, and depth-specific groundwater-level
measurements would improve the characterization of aquifer properties and
groundwater flow (horizontal and vertical) in this area of the Chino Basin and would
improve future CVM calibrations.

4. Southern Chino Basin/Santa Ana River interaction. While the net movement of water
between the SAR and the southern Chino Basin remained similar to the 2020 CVM, the
total water exchanged (total streambed infiltration plus total rising groundwater)
increased by 47 percent in the 2025 CVM. Improving the measurements of the
groundwaters/surface water interactions could improve future CVM updates and
re-calibrations and better support future planning in the Chino Basin and the SAR
watershed. Potential improvements could leverage existing monitoring in the Chino
Basin and the SAR to understand rising groundwater and water quality, including paired
streamflow measurements upstream and downstream of key reaches, stream-stage
monitoring, shallow groundwater-level monitoring near the river, periodic seepage runs,
streambed hydraulic-conductivity testing, and continued riparian
vegetation/groundwater ET monitoring in Prado Basin.

Continue to collect historical data and projections regarding urban outdoor water use.
The difference in historical and projected DIPAW is the largest factor in the difference
between the current Safe Yield (131,000 afy) and the reevaluated Safe Yield (121,200 afy).
The Projection Ensemble was developed based on the best available information on the
current patterns of outdoor water use and the projected impacts of the Conservation
Regulation with input from the parties. However, as the Conservation Regulation took
effect on January 1, 2025, it will take several years to measurably impact urban outdoor
water use and even longer to impact recharge to the Chino Basin. This was a point of
discussion during the 2025 SYR process.

In advance of the 2030 Safe Yield Recalculation, it is recommended that Watermaster
continue collaborating with the parties to better understand and quantify urban outdoor
water use and the impact of the Conservation Regulation and other drivers on urban
outdoor water use. This includes quantifying the nature of the how changes in outdoor
water use are occurring, whether it be through less vegetation, improved irrigation
efficiency, or other factors. Building upon the prior improvements in data collection will
help improve the accuracy of and confidence in estimates of future urban outdoor water
use and DIPAW.

7.4.2 Mitigation Measures

The possible mitigation measures to address the potential for MPI associated with the TSY Ensemble are
discussed in the above sections and include:

Subsidence management planning (to address MPI for land subsidence)
Recharge master planning (to address MPI for land subsidence and pumping sustainability)

Storage management (to address MPI for land subsidence and pumping sustainability)
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e Revised operations of the parties experiencing pumping sustainability challenges

Watermaster should use the MPI results from the TSY Ensemble to identify the areas where these measures
should be evaluated and, where appropriate, implemented through existing Basin management programs.
These measures should be coordinated with the affected parties and should be targeted to the specific MPI
mechanism, location, and operating condition identified in the TSY Ensemble.

7.4.3 Operational Optimization

During the development of the 2025 SYR, the AP expressed interest in using the 2025 CVM and TSY
Ensemble results to evaluate operational strategies for pumping, recharge, and storage management.
These strategies could be used to enhance Basin management, mitigate MPI, reduce losses from storage,
and offset the effects of observed and projected declines in net recharge compared to historical levels.

The 2025 SYR was not designed to optimize Basin operations or identify a preferred combination of
pumping, recharge, and storage-management actions. However, the findings of the 2025 SYR and prior
studies!? indicate that certain operational strategies could improve Basin conditions by increasing net
recharge, supporting groundwater levels in key areas, strengthening hydraulic control, and/or reducing
storage losses. The 2025 CVM and TSY Ensemble results provide a baseline from which Watermaster
and the parties can evaluate the effectiveness of these strategies and guide future Basin management.
Potential operational optimization activities are summarized in Table 7-4.

Activities identified as maintaining or enhancing Safe Yield have the potential to improve net recharge or
reduce losses from storage. Any effect on Safe Yield would need to be quantified through future scenario
development and model simulations.

12E.g., the 2023 Storage Framework Investigation
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Table 7-4. Potential Basin-Management Activities to Avoid MPI and Maintain or Enhance Safe Yield

Activity

Subsidence management

Description

Develop and apply guidance criteria for
pumping, recharge, and storage-
recovery operations in Areas of
Subsidence Concern to reduce the risk
of groundwater levels declining below
subsidence thresholds.

Intended Outcome

Recharge master planning

Develop and implement projects and
operating strategies to capture more
stormwater and enhance recharge in
strategic locations where recharge can
support groundwater levels, reduce
MPI risk, and improve net recharge.

Storage management planning and
strategic management of local storage

Develop criteria for the storage,
transfer, and recovery of water in local
storage, including the location, timing,
and rate of recovery, to avoid localized

drawdown, reduce losses from
storage, and maintain physical storage.

Revised local operations of parties

Work with parties experiencing
pumping sustainability challenges to
adjust wellfield operations, including

pumping locations, rates, timing,
equipment settings, and coordination

among nearby wells, to reduce pumping
interference and sustain production.

Increased pumping in the southern
Chino Basin to strengthen hydraulic
control and minimize storage losses

Evaluate operationally feasible
increases or redistribution of pumping
in the southern Chino Basin, including

the desalter well fields, to maintain
hydraulic control, reduce rising-
groundwater and evapotranspiration
losses, and improve effective use of
recharge and storage.

Strategic Storage and Recovery Programs

Design and implement Storage and
Recovery Programs so that recharge
and recovery occur at times and
locations that increase effective yield,
maintain hydraulic control, and avoid
groundwater-level declines in areas
where MPI could occur.

Avoid/ Maintain/
Mitigate Enhance
MPI Safe Yield
X
X X
X X
X
X X
X X
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ATTACHMENT 3

SCOTT S. SLATER (State Bar No. 117317)
SSlater@bhfs.com

BRADLEY J. HERREMA (State Bar No. 228976)
BHerrema@bhfs.com

CHRISTOPHER R. GUILLEN (State Bar No. 299132) 3_ ’ NT
CGuillen@bhfs.com , F /
BROWNSTEIN HYATT FARBER SCHRECK, LLP ‘

1021 Anacapa Street, 2nd Floor
Santa Barbara, CA 93101-2711
Telephone: 805.963.7000
Facsimile: 805.965.4333

Attorneys for
CHINO BASIN WATERMASTER

SUPERIOR COURT OF THE STATE OF CALIFORNIA
FOR THE COUNTY OF SAN BERNARDINO

CHINO BASIN MUNICIPAL WATER Case No. RCV RS51010
DISTRICT,
[Assigned for All Purposes to the Honorable
Plaintiff, Stanford E. Reichert]
V. NOTICE OF ORDERS AT MARCH 15,
2019 HEARING

CITY OF CHINO, et al.,
Date: March 15, 2019
Defendant. Time: 1:30
Dept: S35

TO ALL PARTIES AND THEIR ATTORNEYS OF RECORD:

PLEASE TAKE NOTICE that, on March 15, 2019 at 1:30 p.m. in Department S35 of
the above-entitled Court, the following motions came on for regular hearing before the Honorable
Stanford E. Reichert:

(1) Notice of Motion and Motion Regarding Amendment of Pooling Plan for the Non-
Agricultural Pool, Attached to the Judgment As Exhibit G, filed by the Non-Agricultural Pool
Committee on October 4, 2018;

2) Chino Basin Watermaster Notice of Motion and Motion Regarding Amendments
to Restated Judgment, Peace Agreement, Peace II Agreement, Re-Operation Schedule, filed on

January 15, 2019;
1

NOTICE OF ORDERS AT MARCH 15, 2019 HEARING
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(3)  Notice of Motion and Motion to Approve Amendments to Appropriative Pool
Pooling Plan and Court-Approved Management Agreements, filed by Cucamonga Valley Water
District, Monte Vista Water District, City of Pomona, City of Chino, Jurupa Community Services
District, and City of Ontario on January 15, 2019 (“Appeal Parties Motion™); and,

4 Watermaster’s Notice of Motion and Motion for Court to Receive and File
Watermaster’s 41st Annual Report, filed on January 31, 2019.

At the hearing, the Court entered the Order Regarding Amendment of Pooling Plan for the
Non-Agricultural Pool, Attached to the Judgment as Exhibit G, a copy of which is attached to this
Notice as Exhibit A.

The Court entered the Findings and Order Regarding Amendments to the Restated
Judgment, Peace Agreement, Peace II Agreement, and Re-Operation Schedule, a copy of which is
attached to this Notice as Exhibit B.

The Court entered an Order regarding the Appeal Parties Motion, a copy of which is
attached to this Notice as Exhibit C.

The Court entered the Order re Watermaster’s Motion for Court to Receive and File
Watermaster’s 41st Annual Report, a copy of which is attached to this Notice as Exhibit D.

The Court further ordered that the Verified Petition for Writ of Mandate, filed November
19, 2018 by the Overlying (Agricultural) Pool Committee be taken off-calendar, and continued
the hearing on the Notice of Motion and Motion to Confirm Stay Pending Appeal of Defendants
and Appellants Cucamonga Valley Water District, Monte Vista Water District and City of
Pomona, filed on August 10, 2017, to June 21, 2019 at 1:30 p.m. in Department S35 of the above-
entitled Court.

Dated: March 18,2019 BROWNSTEIN HYATT FARBER SCHRECK, LLP

o LA M

SCOTT S. SLATER

BRADLEY J. HERREMA

CHRISTOPHER R. GUILLEN

ATTORNEYS FOR CHINO BASIN WATERMASTER

19013228
2
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MAR 15 2019

an

BY
ACIILEL EAVLESS, DEFLITY

SUPERIOR COURT OF THE STATE OF CALIFORNIA
COUNTY OF SAN BERNARDINO

CHINO BASIN MUNICIPAL WATER Case No. RCVRS 51010
DISTRICT,
Judgment Entered On January 27, 1978, as
Plaintiff, Amended

v. JPREPOSED] ORDER REGARDING
AMENDMENT OF POOLING PLAN
CITY OF CHINO, ET AL,, FOR THE NON-AGRICULTURAL
POOL, ATTACHED TO THE
Defendants. JUDGMENT AS EXHIBIT G

Date: December 28, 2018
Time: 1:30 p.m.
Dept.: Dept. S35

Assigned for All Purposes to the
Honorable STANFORD E. REICHERT

The Court has considered the Motion, and the pleadings and papers on file in this
Action. All notices having been given as required by law; and good cause appearing

therefor, IT IS HEREBY ORDERED that Paragraphs 6, 9, 10 and 11 of the Pooling Plan
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1|| for the Non-Agricultural Pool, attached to the Judgment as Exhibit G, are amended to
2|| reflect the contents of Exhibit A attached hereto.

3 IT IS SO ORDERED.
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EXHIBIT A

PROPOSED AMENDMENT TO THE NON-AGRICULTURAL POOL POOLING
PLAN

1. Section 6 of Exhibit G to the Judgment (the NAP Pooling Plan) is hereby
amended and restated as follows:

6. Assignment. Rights herein decreed are appurtenant to that land and are
only assignable with the land for overlying use thereon; provided, however (a) that any
appropriator who may, directly or indirectly, undertake to provide water service to such
overlying lands may, by an appropriate agency agreement on a form approved by
Watermaster, exercise said overlying right to the extent, but only to the extent necessary
to provide water service to said overlying lands, and (b) the members of the pool shall
have the right to Transfer or lease their quantified production rights within the pool or to
Watermaster in conformance with the procedures described in the Peace Agreement
between the parties therein, dated June 29, 2000 for the term of the Peace Agreement.
Any production pursuant to any such agency agreement (1) shall not constitute
production in the Appropriative Pool for the purpose of calculating any assessments
imposed on members of the Appropriative Pool, including without limitation
replenishment assessments; and (2) shall constitute production in the Non-Agricultural
Pool by the assignor for the purpose of calculating any assessments imposed on members
of the Non-Agricultural Pool, with the continuing dedications by members of the Non-
Agricultural Pool of 10% of their annual share of Operating Safe Yield to desalter
replenishment pursuant to Section 5(c) being the sole and exclusive method by which
such members shall be required to contribute at any time to desalter production or
desalter replenishment.

2. Section 9 of Exhibit G to the Judgment (the NAP Pooling Plan) is hereby
amended and restated as follows:

9. Physical Solution Transfers. All overlying rights are appurtenant to the
land and cannot be assigned or conveyed separate or apart therefrom except that for the
term of the Peace Agreement the members of the Overlying (Non-Agricultural) Pool shall
have the discretionary right to Transfer or lease their quantified Production rights and
carry-over water held in storage accounts in quantities that each member may from time
to time individually determine as Transfers in furtherance of the Physical Solution: (i)
within the Overlying (Non-Agricultural) Pool; (ii) to Watermaster in conformance with
the procedures described in the Peace Agreement between the Parties therein, dated June
29, 2000; (iii) in conformance with the procedures described in Paragraph I of the
Purchase and Sale Agreement for the Purchase of Water by Watermaster from Overlying
(Non-Agricultural Pool dated June 30, 2007; or (iv) to Watermaster and thence to
members of the Appropriative Pool in accordance with the following guidelines and those
procedures Watermaster may further provide in Watermaster’s Rules and Regulations:

€)) By December 31 of each year, the members of the Overlying
(Non-Agricultural) Pool shall notify Watermaster of the amount of water each member
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shall make available in their individual discretion for purchase by the Appropriators. The
Pool Committee of the Overlying (Non-Agricultural) Pool may, by affirmative action of
its members from time to time, establish a price for such water or a method pursuant to
which such price will be established. By January 31 of each year, Watermaster shall
provide a Notice of Availability of each Appropriator’s pro-rata share of such water;

(b)  Except as they may be limited by paragraph 9(e) below, each
member of the Appropriative Pool will have, in their discretion, a right to purchase its
pro-rata share of the supply made available from the Overlying (Non-Agricultural) Pool
at the price at which the water is being offered. Each Appropriative Pool member’s pro-
rata share of the available supply will be based on each Producer’s combined total share
of Operating Safe Yield and the previous year’s actual Production by each party;

(c)  If any member of the Appropriative Pool fails to irrevocably
commit to their allocated share by March 1 of each year, its share of the Overlying (Non-
Agricultural) Pool water will be made available to all other members of the Appropriative
Pool according to the same proportions as described in 9(b) above and at the price at
which the water is being offered. Each member of thHe Appropriative Pool shall complete
its payment for its share of water made available by June 30 of each year.

()} Commensurate with the cumulative commitments by members of
the Appropriative Pool pursuant to (b) and (c) above, Watermaster will purchase the
surplus water made available by the Overlying (Non-Agricultural) Pool water on behalf
of the members of the Appropriative Pool on an annual basis at the price at which the
water is being offered and each member of the Appropriative Pool shall complete its
payment for its determined share of water made available by June 30 of each year.

(e) Any surplus water cumulatively made available by all members of
the Overlying (Non-Agricultural) Pool that is not purchased by Watermaster after
completion of the process set forth herein will be pro-rated among the members of the
Pool in proportion to the total quantity offered for transfer in accordance with this
provision and may be retained by the Overlying (Non-Agricultural) Pool member without
prejudice to the rights of the members of the Pool to make further beneficial us or transfer
of the available surplus.

® Each Appropriator shall only be eligible to purchase their pro-rata
share under this procedure if the party is: (i) current on all their assessments; and (ii) in
compliance with the OBMP.

(2 The right of any member of the Overlying (Non-Agricultural) Pool
to transfer water in accordance with this Paragraph 9(a)-(c) in any year is dependent upon
Watermaster making a finding that the member of the Overlying (Non-Agricultural) Pool
is using recycled water where it is both physically available and appropriate for the
designated end use in lieu of pumping groundwater.
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(h)  Nothing herein shall be construed to affect or limit the rights of
any Party to offer or accept an assignment as authorized by the Judgment Exhibit “G”
paragraph 6 above, or to affect the rights of any Party under a valid assignment.

3. A new Section 10 of Exhibit G to the Judgment (the NAP Pooling Plan) is
inserted as follows:

10.  Elective Transfers for Desalter Replenishment. Any member of the Non-
Agricultural Pool (including without limitation any member of the Non-Agricultural Pool
that is also a member of the Appropriative Pool) may elect to transfer (a) some or all of
the annual share of Operating Safe Yield of the transferor in and for the year in which the
transfer occurs (except that such transfer shall exclude any dedication to Watermaster
required by Section 5(c) hereof), and (b) any quantity of water held in storage by the
transferor (including without limitation carryover and excess carryover) to any member
of the Appropriative Pool, in either case at any price that the transferor and transferee
may deem appropriate and for the purpose of satisfying the transferee’s desalter
replenishment obligation. Any such transfer shall be effective upon delivery by the
transferor or transferee to Watermaster staff of written notice of such transfer in the form
attached hereto as Form A. The transferee’s desalter replenishment obligation shall be
credited by the number of acre feet so transferred.

4. Existing Section 10 of Exhibit G to the Judgment (the NAP Pooling Plan) is
renumbered as Section 11 as follows:

11.  Rules. The Pool Committee shall adopt rules for administering its
program and in amplification of the provisions, but not inconsistent with, this pooling
plan.

3
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FORM A

NOTICE OF ELECTIVE TRANSFER FOR DESALTER REPLENISHMENT

" QUANTITY:

Acre-Feet of Annual Share of Operating Safe Yield for Current Year

- Acre-Feet of Carryover

Acre-Feet of Excess Carryover

Transferor and Transferee hereby provide written notice to Watermaster staff of a transfer
by the Transferor, in its capacity as a member of the Non-Agricultural Pool, to Transferee, in its
capacity as a member of the Appropriative Pool, of water in the quantity and of the type set forth
above pursuant to Section 10 of Exhibit G to the Judgment.

TRANSFEROR NAME: TRANSFEREE NAME:
By: By:
Name: Name: _
Its: Its:
Dated:; Dated:
4
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FILED
SUPERION COURT OF CALIFORNIA
GOUNTY OF SAN EERNARDINO
SAN BERNARDING GIVIL DIVISION

MAR 1§ 2019

SUPERIOR COURT OF THE STATE OF CALIFORNIA
FOR THE COUNTY OF SAN BERNARDINO

CHINO BASIN MUNICIPAL WATER Case No. RCV RS51010
DISTRICT,
Assigned for All Purposes to the
Plaintiff, - Honorable Stanford E. Reichert
V. % FINDINGS AND ORDER
NTS TO
CITY OF CHINO et al., RESTATED JUDGMENT, PEACE
AGREEMENT, PEACE II AGREEMENT,
Defendant. AND RE-OPERATION SCHEDULE

The Court having read, reviewed, and considered all pleadings, declarations, and exhibits
presented for the March 15, 2019 hearing, and the arguments of counsel, if any, the Court finds as
follows:

(1)  Watermaster is in substantial compliance with the approved Recharge Master Plan
as required by Restated Judgment Exhibit “I”, paragraph 2(b)(6), and the amended schedule set
forth in Exhibit “B” to Watermaster’s Resolution 2019-03 providing the quantities of Re-
Operation Water that may be accessed by the Parties will not cause material physical injury to the
Basin.

(2)  The signatories to the Peace Agreement and the Peace II Agreement have been
notified of Watermaster’s Motion Regarding Amendments to Restated Judgment, Peace

Agreement, Peace II agreement, and Re-Operati?n Schedule and have consented to the proposed

FINDINGS AND ORDER REGARDING AMENDMENTS TO RESTATED JUDGMENT, PEACE
AGREEMENT, PEACE II AGREEMENT, AND RE-OPERATION SCHEDULE
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amendments to the Peace Agreement and Peace II Agreement set forth in Watermaster’s
Resolution 2019-03;

(3)  The proposed amendments to the Court Approved Management Agreements are
implementable by Watermaster provided that it can proceed to redetermine Safe Yield on a timely
basis as provided on pages 15-18 of this Court’s April 28, 2017 Order.

SUBJECT TO THE CONTINUING JURISDICTION OF THE COURT, the Court hereby
makes the following Orders:

(1) . Watermaster’s adoption of its Resolution 2019-03 is approved and Watermaster
shall proceed in accordance with the Resolution and the documents attached thereto;

(2)  Watermaster shall proceed to redetermine Safe Yield as set forth on pages 15-18 of
the Court’s April 28, 2017 Order;

(3)  The amendment to Paragraph 10 of Exhibit “H” to the Restated Judgment as
shown in Attachment A hereto is approved;

(4)  The amended schedule for access to Re-Operation water shown in Attachment B
hereto is approved;

(5)  The amendments to Paragraphs 6, 9, and 10 of Exhibit “G” to the Restated
Judgment as shown in Attachment C hereto are approved; and

(6)  Watermaster shall implement the Restated Judgment and continue to comply with

all commitments made in the Court Approved Management Agreements, as amended by this

Order.

IT IS SO ORDERED.

Dated: Z '15"4

D LS STANFORDE. REICHERT
}/5TUDGE OF THE SUPERIOR COURT

18540473

2

FINDINGS AND ORDER REGARDING AMENDMENTS TO RESTATED JUDGMENT, PEACE
AGREEMENT, PEACE I AGREEMENT, AND RE-OPERATION SCHEDULE
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EXHIBIT A

Exhibit A
Proposed Changes to Appropriative Pool Pooling Plan and CAMA

1. Appropriative Pool Pooling Plan. The introductory sentence to Exhibit H, §10 of the Judgment is
amended to read as follows:

10. Unallocated Safe Yield Water, To the extent that, in any year five-years, any portion of the
share of Safe Yield allocated to the Overlying (Agricultural) Pool is not produced, such water
shall be available for reallocation to members of the Appropriative Pool, as follows:

2. Early Transfer
A. Section 1.1(0) of the Peace Agreement is amended to read as follows:

(o) “Early Transfer” means the reallocation of Safe Yield not Produced by the Agricultural Pool
to the Appropriative Pool on an annual basis after the allocations in subdivisions (a)(1) and
(a)(2) of rather-than-according-to-thefive-year-inerement-deseribed-in-Paragraph 10 of Exhibit
“H” of the Judgment;

B. Section 5.3(g) of the Peace Agreement is amended to read as follows:

(g) Watermaster shall approve an “Early Transfer” of water to the Appropriative Pool iz-an
ameunt-notless-than-32,800-acre-foet-peryrearthat is the expested-appreximate-quantity of water
not Produced by the Agricultural Pool on an annual basis The-guantity-of watersubjest-te-Early
Fransfer-under-this-paragraph-shall-be-the-greater o £ (i)-32;800-acre-feet-of (i)-32,800-acre-feet
plus-the -actual-quantity-ef water-net-Produced-by-the-Agrieultural- Poel-for-that Riseal-Year-that is
remaining after all the land use conversions are satisfied pursuant to 5.3 (/#) below.

(i) TheEarly Transfer water shall be annually allocated among the members of the
Appropriative Pool in accordance with their pro-rata share of the initial Safe Yield.

(ii) The Transfer shall not limit the Production right of the Agricultural Pool underthe
Judgment to Produce up to 82,800 acre-feet of water in any year or 414,000 acre-feet in
any five years as provided in the Judgment.

(iii) The combined Production of all parties to the Judgment shall not cause a Replenishment
assessment on the members of the Agricultural Pool. The Agricultural Pool shall be
responsible for any Replenishment obligation created by the Agricultural Pool Producing
more than 414,000 acre-feet in any five-year period.

(iv) The parties to the Judgment and Watermaster shall Produce water in accordance with the
Operating Safe Yield and shall procure sufficient quantities of Replenishment Water to
satisfy over-Production requirements, whatever they may be, and avoid Material Physical
Injury to any party to the Judgment or the Basin;

1
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(v) Nothing herein shall be construed as modifying the procedures or voting rights within or
by the members of the Agricultural Pool.

3. Conversion Claims. Subparagraph (b)(3)(i) of Exhibit H, § 10 of the Judgment is amended to read
as follows:

(i) For the term of the Peace Agreement and any extension thereof, in any year in which
sufficient unallocated Safe Yield from the Overlying (Agricultural) Pool is available for such
conversion claims, Watermaster shall allocate to each appropriator with a conversion claim 2.0
acre-feet of unallocated Safe Yield water for each converted acre for which conversion has been
approved and recorded by the Watermaster.

4. Controlled Overdraft. Pursuant to section 7.2(e)(ii) of the Peace II Agreement, 175,000 acre-feet of
controlled overdraft (Re-Operation water) will be allocated to Desalter replenishment over a 17-year
period, beginning in 2013-14 and ending in 2029-30, according to the schedule attached as Exhibit

A

5. New Yield. Section 7.1 ofthe Peace II Agreement, entitled “New Yield Attributable to Desalters,” is
deleted. It is replaced by new section 6.2(b)(ii) as set forth in section 6 below.

6. Desalter Replenishment. Section 6.2(b) of the Peace I Agreement is amended to read as follows:

(b) Tothe extent available credits are insufficient to fully offset the quantity of groundwater
production attributable to the Desalters, Watermaster will use water or revenue obtained by
levying the following assessments among the members of the Overlying (Non-Agricultural) Pool
and the Appropriative Pool to meet any remaining replenishment obligation as follows.

(i) A Special OBMP Assessment against the Overlying (Non-Agricultural) Pool as more
specifically authorized and described in amendment to Exhibit “G” paragraph &€} 5(c) to the
Judgment will be dedicated by Watermaster to further off-set replenishment of the Desalters.
However, to the extent there is no remaining replenishment obligation attributable to the
Desalters in any year after applying the off-sets set forth in 6.2(a), the OBMP Special
Assessment levied by Watermaster will be distributed as provided in section 9.2 below. The
Special OBMP Assessment will be assessed pro-rata on each member’s share of Safe Yield.;

followed by

(if) The members of the Appropriative Pool will contribute a total of 10,000 afy toward Desalter
replenishment, allocated among Appropriative Pool members as follows:

(1) 85% of the total (8,500 afy) will be allocated according to the Operating Safe Yield
percentage of each Appropriative Pool member; and

(2) 15% of the total (1,500 afy) will be allocated according to each land use conversion
agency’s percentage of the total land use conversion claims, based on the actual land
use conversion allocations of the year.

2
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The annual desalter replenishment obligation contribution of each Appropriative Pool
member will be calculated using the following formula:

Desalter replenishment obligation contribution = (8,500 * % Appropriator’s share of
total initial 49,834 afy Operating Safe Yield) + (1,500 * % Appropriator’s proportional
share of that year’s total conversion claims)

A sample calculation of the desalter replenishment obligation contribution for each
Appropriative Pool member is shown on Exhibit _ to this Peace II Agreement, as
amended.

(iii) 4D-A Replenishment Assessment against the Appropriative Pool for any remaining Desalter
replenishment obligation after applying both 6(b)(i) and 6(b)(ii), allocated pro-rata to each
Appropriative Pool member according to the combined total of the member’s share of
Operating Safe Yield and the member’s Adjusted Physical Production, as defined below.
pro-rata-based-on-each-Producer's-combined-total-share-of Operating Safe-Y-ield-and-the
previous-yeas’s-actualprodustion—Desalter Production is excluded from this calculation. 4
sample calculation of the allocation of the remaining desalter obligation is shown in
Exhibit __ to this Peace 11 Agreement. Hewever-if there-is-a-material- reduetion-in-the-net
eost-of Desalter produst-waterto-the-purchasers-of produst-water-\Watermaster-may-re-
evaluate-whetherto-continue-the-exclusionof DesalterProduction-but-enly-aftergiving.due
regard-to-the-contractual-commitment-of the-parties:

(iv) Adjusted Physical Production is the Appro priative Pool member’s total combined physical
production (i.e., all groundwater pumped or produced by the Appropriative Pool member’s
groundwater wells in the Chino Basin, including water transferred from the Non-
Agricultural Pool under Exhibit G, 19 of the Judgment), with the following adjustments:

(1) Inthe case of assignments among Appropriative Pool membets, or between
Appropriative Pool members and Non-Agricultural Pool members under Exhibit G, §6
of the Judgment, resulting in pumping or production by one party to the Judgment for
use by another party to the Judgment, the production for purposes of Adjusted Physical
Production shall be assigned to the party making beneficial use of the water, not the
actual producer.

(2) Production offset credits pursuant to voluntary agreements under section 5.3(i) of the
Peace Agreement are calculated at 50% of the total voluntary agreement credit in the
determination of Adjusted Physical Production for an Appropriative Pool member
participating in a voluntary agreement for that year. In the determination of Adjusted
Physical Production, the voluntary agreement credit is subtracted from physical
production. Reduction of the voluntary agreement credit from 100% to 50% is
applicable only to the calculation o fthe Adjusted Physical Production hereunder; but
in all other applications, the voluntary agreement credit shall remain unchanged (i.e.
remain at 100%).

3

Proposed Changes to Appropriative Pool Pooling Plan and CAMA
C:\Users\tombunn\OneDrive\Safe yield reset\Settlement\Exhibit A - Proposed Amendments to Appropriative Pool Pooling Plan and CAMA 11-
21-18 (clean).docx

Page 264



(3) Production associated with approved storage and recovery programs (e.g., Dry Year
Yield recovery program with MWD) is not counted in Adjusted Pltysical Production,
except for in-lieu participation in such programs: in-lieu put quantities shall be added
to physical production, and in-lieu take quantities shall be subtracted from physical
production.

(4) Metered pump-to-waste Production that is determined by Watermaster to be
subsequently recharged to the groundwater basin is deducted from physical
production; unmetered pump-to-waste production that is determined by Watermaster
not to be subsequently recharged to the groundwater basin is added to physical
production.

(5) The Appropriative Pool may approve, by unanimous vote, the inclusion of other items
in the determination of Adjusted Physical Production, with the exception of Non-
Agricultural Pool water assigned or transferred under Exhibit G, 96 or §10 of the
Judgment.

(v) Any member of the Non-Agricultural Pool that is also a member of the Appropriative Pool
may elect to transfer (a) some or all of the annual share of Operating Safe Yield of the
transferor in and for the year inwhich the transfer occurs (except that such transfer shall
exclude any dedication to the Watermaster required by section 6.2(b)(1)), and (b) any
quantity of water held in storage by the transferor (including without limitation carryover
and excess carryover) to any member of the Appropriative Pool, in either case at any price
that the transferor and transferee may deem appropriate and for the purpose of satisfying
the transferee’s desalter replenishment obligation. The transferee’s desalter replenishment
obligation shall be credited by the number of acre-feet so transferred.

(vi) Git)-The quantification of any Party’s share of Operating Safe Yield does not include either
land use conversions or Early Transfers.

7.  Allocation of Non-Agricultural Pool OBMP Special Assessment. The introductory sentence of
section 9.2(a) of the Peace [1 Agreement is amended to read as follows:

a. Foraperiod of ten years from the effective date of the Peace I Measures, any water (or financial
equivalent) that may be contributed from the Overlying (Non-Agricultural) Pool in accordance with
paragraph &€}-5(c) of Exhibit G to the Judgment (as amended) will be apportioned among the
members of the Appropriative Pool in each year as follows:
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Attachment: Peace Agreement, Section 7.2 ( e Kii)

Schedule for Use of -Re-Operation Water**, and

Calculation of Remaining Desalter Reptenishment Obligation (DRO)
Production from 2017-18 through 2029-30 is estimated

Production Year

Peace | Desalter Production

Peace Il Desalter Production
Appropriative Poot DRO
Contribution

Re-Operation Water**
Non-Agricultural Pool
Assessment

Remaining DRO

Production Year

Peace | Desalter Production

Peace It Desaiter Production
Appropriative Pool "DRO
Contribution

Re-Operation Water**
Non-Agricultural Pool
Assessment

Remaining DRO

2013-14 - 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 | 2020-21 2021-22
29,227.997| 29,541.300| 27,008.810| 26,275.588| 30,000.000| 30,000.000| 30,000.000. 30,000.000| 30,000.000
14.555 448690| 1,154.052| 1,527.215| 10,000.000| 10,000.000| 10,000.000 10,000.000| 10,000.000
(10,000.000}| (10,000.000)| (10,000.000)| {10,000.000)| (10,000.000)| (10,000.000)| {10,000.000}| (10,000.000)| {10,000.000)
(12,500:000)| (12,500.000)| (12,500.000)| {12,500.000)| (12,500.000) | (12,500.000)| {12,500.000} (12,500.000)| (12,500.000)
0.000 0.000 0.000 | (735.000)) (735.000)| (735.000)| (735.000)| (735000} (735.000)
6,742.552| 7,489.990| 5,662.862| 4,567.803| 16,765.000| 16,765.000| 16,765.000| 16,765.000| 16,765.000
!
2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 | 2029-30
30,000.000| 30,000.000| 30,000.000| 30,000.000; 30,000.000 30,000.000| 30,000.000 30,000.000
10,000.000| 10,000.000| 10,000.000| 10,000.000; 10,000.000| 10,000.000| 10,000.000| 10,000.000
{10,000.000)| (10,000.000)| (10,000.000)| (10;000.000)| (10,000:000)| (10,000.000)| (10,000.000}| {10,000.000)
(12,500.000)| (12,500.000)| (12,500.000)| {5,000.000} (5,000.000)| (5,000.000) (5,000:000} (5,000.000)
(735000)|  {735.000)| (735.000)| (735.000)| (735.000}| (735.000)| (735000)|  (735.000)
16,765.000| 16,765.000| 16,765.000| 24,265.000| 24,265.000| 24,265.000| 24,265.000| 24,265.000
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Attachment: Peace Il Agreement, Sectiqn 6.2(b)(ii)
Allocation of Appropriative Pool Desalter Replenishment Obligation (DRO) Contributions (by agency)

Production Year 2013-14 Desalter Replenishment Obligation (DRO) Contribution: 10,000.000 AF

Page 267

Printed On: 9/13/2018 4:44 PM

- Production Year 2013/14 Common Data 85/15 split bemen::tshb:’:'zlsog (f;:eratlng Safe. Yield
(Headings from Approved 2014/2015 Assessment Package) and % of Land Use Conversions
a b c=%b d =(DRO Contrib*.85)*a e =(DRO Contlfib‘.f.s)‘t; f=d+e
Approgriative Pool Party
85% DRO Contribution  15% DRO Contribution

Percent of Land Percent of Based on Based on Desalter

Operating Use Land Percentof Percent of Replenishment

Safe Yield Conversions Use Operating ‘Land Use Obligation
g (Column. 2A) (Page 12A)* Conversions Safe Yield Conversions Contribution
Arrowhead Mtn Spring Water Co 0.000% 0.000 0.000% ~ 0.000 0.000 0.000°
Chino Hills, City of 3.851% 1,133.906 4.334% 327.335 65.013 | 392348 |
Chino, City of 7.357% 7,623.064 29.138% 625.345 437.074 1,062.419
Cucamonga Valley Water District 6.601% 598.364 2.287% 561.085 34308 595.393
Fontana U?lion Water Company 11.657% 0.000 0.000% 990.845 0.000 990.845
Foﬁtana Water Company 0.002% 834.000 3.188% 0.170 47.818 47.988
Fontana, City of 0.000% 0.000 0.000% 0.000 0.000 0.000
Golde}r‘l State Water Company 0.750% 0.000 0.000% 63.750 0.000\ 63.750
Jurupa Community Services District 3.759% 13,876.196 53.040% 319.515 795.602 1,115.117
Marygold Mutual Water Company 1.195% 0.000 0.000% 101.575 0.000 | 101.575°
Monte Vista Irrigation Company 1.234% 0.000 0.000% 104.890 0.000 104.890
Monte Vista Water District 8.797% 55.075 0.211% 747745 3158 750.903
Niagara Bottling, LLC 0.000% 0.000 0.000% 0000 o.ooo: B o.ijoo )
Nicholson Trust 0.007% 0.000 0.000% 0.595 0.000 0.595
INorco, City of 0.368% 0.000 0.000% 31.280 0.000 | 31280
j0n£ario, City of 20.742% 2,041.095 7.802% 1,763.070 117.028 1,880.098
Pomona, Giy of 20.454% 0000 0.000% 1,738.590 0.000 | '1,738.590
San Antonio Water Company 2.748% 0.000 ' 0.000% 233.580 " 0.000 | 233.580
$an éernardino, Cpunq} of(Shootin_g Park) 0.000% 0.000 0.000% 0.000 0.000 ' 0.000
Santa Ana River water Company 2.373% 0.000 0.000%| 201705 0.000 | 201.705.
Upland, City of ‘ 5.202% 0.000 © 0.000%] 42170 - 0.000f 242170
West End Consolidated Water Co 1728% 0.000 0.000% 146850 0.000 146.880
West Valley Water District © 1175% 0.000 "0.000% 99875 0.000 99.875

100.000% 26,161.700 100.000% 8,500.000 1,500.000 10,000.000



Attachment: Peace Il Agreement, Section 6.2 (b)(iii)
Allocation of Appropriative Pool Remaining Desalter Replenishment Obligation (RDRO)

Production Year 2013-14: acre-feet
CDA Production - Peace | Allocation 29,227.997
CDA Production - Peace I Allocation 14.555
Total Desalter Replenishment Obligation (Total DRO): 29,242.552
Desalter Replenishment Obligation Contribution (DROC) (10,000.000)
Re-Operation Water {12,500.000)
RDRO 6,742.552
Operating . "l’rodlliction YearZuB/lQ:Gummoq Data . 6I$£::‘:fozg‘e " ; M:;:‘ ::::iy::r
SafeYield | (From Approved 2014/2015 Asseéssment Paclmge-AppenubLA] Physical Production (APP) "RDRO"
‘Individual Party
Appropriative Pool Party . . ) RDRO =
a ] b ¢ d e £ | APP=[bc*50%Hdse+] | ((a+APPMTotal a
/ : +Total APP)) *
-RDRO
© Assessment ¥ ' Storage -
Paackage . Vohintary and .-| *Note: APP for City of Chino
Page2A: “Physical Ag T A R Y does notinclude “Other
Column20 | -Production (w/ng) ‘{w/Non-Ag)- -Programs ... Adjustments” for this period
Arowhead Mtn SpringWaterCo 0.000(  379a11 0000 0.000 0.000 379.111 15.905
i 2,111.422 2,150.925 ’ (286 2231 0.000 0.000 397.669|
4033857| 6725430 (6686440} (102.278) 0.000 306764
Cucan}unga Valley Water District 3,619.454 16,121.550 0,000 0.000 0.000 16, 121 50| o szs zz;
Fontana Union Water Company v 6,‘391:736:‘ ’ O 000 0.000 0.000 6.000 0. 000 i 268.163
FontanaWaterCompany | 1000 " 1sarrsme 0.000 0.000 ' 0.000 15,377.579| 645.203
é&ﬁ.tah;»d;y of 0.000 0000 0.000 0.000 0.000 |
5 Id State Water Company o v ‘ " a11476} 736. 362 0.000 »o.oqu

 Community Services District | 206r1s| 18406630 0000 16 )
C essawr| 131473 0000 1314734
676753 | ' 0.000 " 0.000 oooo| oooo] ~ 28393
4823954 | 12521892 (152.480} (sanesn)| 7,074.4 435 """""""" 499 195
isgarabottiog, LC | oooo| 13a2ss  oooo ) T omo| C13e2s8
Nlcholson Trust ‘ 9.000 0.006 . FD.DO!; X 0000 »
00 0.000 0.000 S 0000|

0.000
11215852 12,909.293 0.000
- 1sos 888 1 1159242 " o000} " T111857
oo s o ‘ s
llllll V1,301374 oo plee ‘"Xé’.’;:{;, i
2852401| 2822086 0000  og0 0000 00| 282206 238.070
t End ¢ o000 B Y EE 1% 1
|West Valley Water District B o000 0.000 0000 0000 | ooo0|  27.032
54,834.000 113,964.114 (£1,552.242) (2,338.973) 92.652 105,876.384 6,742,552
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Attachment: Peace Agreement, Section 7.2 ( e )(ii)

Schedule for Use of Re-Operation Water**, and

Calculation of Remaining Desalter Replenishment Obligation (DRO)
Production from 2017-18 through 2029-30 is estimated

Production Year

Peace | Desalter Production

Peace |l Desalter Production
Appropriative Pool DRO
Contribution

Re-Operation Water**
Non-Agricultural Pool
Assessment

Remaining DRO

Production Year

Peace | Desalter Production

Peace Il Desalter Production
Appropriative Pool "DRO
Contribution

Re-Operation Water**
Non-Agricultural Pool
Assessment

Remaining DRO

EXHIBIT B

.2013-14 2014-15 2015-16 2016-17 2017-18 2018-19 2019-20 2020-21 2021-22
29,227.997| 29,541.300| 27,008.810| 26,275.588| 30,000.000| 30,000.000| 30,000.000| 30,000.000| 30,000.000
14.555 448690\ 1,154.052| 1,527.215 10,000.000| 10,000.000| 10,000.000| 10,000.000| 10,000.000
(10,000.000) | (10,000.000)| (10,000.000)| (10,000.000)| (10,000.000)| {10,000.000)| {16,000.000)| (10,000.000)| (10,000.000)
{12,500.000) | (12,500.000)| (12;500.000)| (12,500.000} (12,500.000)| (12,500.000)| (12,500.000}| (12,500.000)| (12,500.000)
0.000 0.000 o.ooo% {735.000)|  (735.000}|  (735.000)|  (735.000)|  (735.000) (735.,000)%
6,742.552| 7,489.990| 5,662.862] 4,567.803| 16,765.000| 16,765.000| 16,765.000| 16,765.000 16,765.000i
2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30
30,000.000| 30,000.000| 30,000.000| 30,000.000| 30,000.000| 30,000.000( 30,000.000| 30,000.000
10,000.000| 10,000.000| 10,000.000| 10,000.000| 10,000.000| 10,000.000 10,000.000| 10,000.000
(10,000.000)| {10,000.000)| (10,000.000)| (16,000.000)| (10,000.000)| (10,000.000)| (10,000.000)| (10,000.000)
{12,500.000) | (12,500.000)| (12,500.000)| (5,000.000)| (5,000.000)| (5,000.000)| (5,000.000)| (5,006.000)
(735.000}|  (735.000)| (735.000)|  (735.000)|  (735.000)|  (735.000)|  (735.000)|  (735.000)
16,765.000| 16,765.000| 16,765.000| 24,265.000| 24,265.000| 24,265.000| 24,265.000| 24,265.000
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EXHIBIT A

PROPOSED AMENDMENT TO THE NON-AGRICULTURAL POOL POOLING
PLAN

1. Section 6 of Exhibit G to the Judgment (the NAP Pooling Plan) is hereby
amended and restated as follows:

6. Assignment, Rights herein decreed are appurtenant to that land and are
only assignable with the land for overlying use thereon; provided, however (a) that any
appropriator who may, directly or indirectly, undertake to provide water service to such
overlying lands may, by an appropriate agency agreement on a form approved by
Watermaster, exercise said overlying right to the extent, but only to the extent necessary
to provide water service to said overlying lands, and (b) the members of the pool shall
have the right to Transfer or lease their quantified production rights within the pool or to
Watermaster in conformance with the procedures described in the Peace Agreement
between the parties therein, dated June 29, 2000 for the term of the Peace Agreement.
Any production pursuant to any such agency agreement (1) shall not constitute
production in the Appropriative Pool for the purpose of calculating any assessments
imposed on members of the Appropriative Pool, including without limitation
replenishment assessments; and (2) shall constitute production in the Non-Agricultural
Pool by the assignor for the purpose of calculating any assessments imposed on members
of the Non-Agricultural Pool, with the continuing dedications by members of the Non-
Agricultural Pool of 10% of their annual share of Operating Safe Yield to desalter
replenishment pursuant to Section 5(c) being the sole and exclusive method by which
such members shall be required to contribute at any time to desalter production or
desalter replenishment,

2. Section 9 of Exhibit G to the Judgment (the NAP Pooling Plan) is hereby
amended andrestated as follows:

9. Physical Solution Transfers._ All overlying rights are appurtenant to the
land and cannot be assigned or conveyed separate or apart therefrom except that for the
term of the Peace Agreement the members of the Overlying (Non-Agricultural) Pool shall
have the discretionary right to Transfer or lease their quantified Production rights and
carry-over water held in storage accounts in quantities that each member may from time
to time individually determine as Transfers in furtherance of the Physical Solution: (i)
within the Overlying (Non-Agricultural) Pool; (ii) to Watermaster in confiormance with
the procedures described in the Peace Agreement between the Parties therein, dated June
29, 2000; (iii) in conformance with the procedures described in Paragraph I of the
Purchase and Sale Agreement for the Purchase of Water by Watermaster from Overlying
(Non-Agricultural Pool dated June 30, 2007; or (iv) to Watermaster and thence to
members of the Appropriative Pool in accordance with the following guidelines and those
procedures Watermaster may further provide in Watermaster’s Rules and Regulations:

(@ By December 31 of each year, the members of the Overlying
(Non-Agricultural) Poel shall notify Watermaster of the amount of water each member
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shall make available in their individual discretion for purchase by the Appropriators. The
Pool Committee of the Overlying (Non-Agricultural) Pool may, by affirmative action of
its members from #me to time, establish a price for such water or a method pursuant to
which such price will be established. By January 31 of each year, Watermaster shall
provide a Notice of Availability of each Appropriator’s pro-rata share of such water;

(b)  Except as they may be limited by paragraph 9(e) below, each
member of the Appropriative Pool will have, in their discretion, a right to purchase its
pro-rata share of the supply made available from the Overlying (Non-Agricultural) Pool
at the price at which the water is being offered. Each Appropriative Pool member’s pro-
rata share of the available supply will be based on each Producer’s combined total share
of Operating Safe Yield and the previous year’s actual Production by each party;

(c) If any member of the Appropriative Pool fails to irrevocably
commit to their allocated share by March 1 of each year, its share of the Overlying (Non-
Agricultural) Pool water will be made available to all other members of the Appropriative
Pool according to the same proportions as described in 9(b) above and at the price at
which the water is being offered. Each member of the Appropriative Pool shall complete
its payment for its share of water made available by June 30 of each year.

(d)  Commensurate with the cumulative commitments by members of
the Appropriative Pool pursuant to (b) and (c) above, Watermaster will purchase the
surplus water made available by the Overlying (Non-Agricultural) Pool water on behalf
of the members of the Appropriative Pool on an annual basis at the price at which the
water is being offered and each member of the Appropriative Pool shall complete its
payment for its determined share of water made available by June 30 of each year.

(¢)  Any surplus water cumulatively made available by all members of
the Overlying (Non-Agricultural) Pool that is not purchased by Watermaster after
completion of the process set forth herein will be pro-rated among the members of the
Pool in proportion to the total quantity offered for transfer in accordance with this
provision and may be retained by the Overlying (Non-Agricultural) Pool member without
prejudice to the rights of the members of the Pool to make further beneficial us or transfer
of the available surplus.

® Each Appropriator shall only be eligible to purchase their pro-rata
share under this procedure if the party is: (i) current on all their assessments; and (ii) in
compliance with the OBMP.

(g)  The right of any member of the Overlying (Non-Agricultural) Pool
to transfer water in accordance with this Paragraph 9(a)-(c) in any year is dependent upon
Watermaster making a finding that the member of the Overlying (Non-Agricultural) Pool
is using recycled water where it is both physically available and appropriate for the
designated end use in lieu of pumping groundwater.
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(h)  Nothing herein shall be construed to affect or limit the rights of
any Party to offer or accept an assignment as authorized by the Judgment Exhibit “G”
paragraph 6 above, or to affect the rights of any Party under a valid assignment.

3, A new Section 10 of Exhibit G to the Judgment (the NAP Pooling Plan) is
inserted as follows:

10.  Elective Transfers for Desalter Replenishment. Any member of the Non-
Agricultural Pool (including without limijtation any member of the Non-Agricultural Pool
that is also a member of the Appropriative Pool) may elect to transfer (a) some or all of
the annual share of Operating Safe Yield of the transferor in and for the year in which the
transfer occurs (except that such transfer shall exclude any dedication to Watermaster
required by Section 5(c) hereof), and (b) any quantity of water held in storage by the
transferor (including without limitation carryover and excess carryover) to any member
of the Appropriative Pool, in either case at any price that the transferor and transferee
may deem appropriate and for the purpose of satisfying the transferee’s desalter
replenishment obligation. Any such transfer shall be effective upon delivery by the
transferor or transferee to Watermaster staff of written notice of such transfer in the form
attached hereto as Form A. The transferee’s desalter replenishment obligation shall be
credited by the number of acre feet so transferred.

4, Existing Section 10 of Exhibit G to the Judgment (the NAP Pooling Plan) is
renumbered as Section 11 as follows:

11.  Rules. The Pool Committee shall adopt rules for administering its
program and in amplification of the provisions, but not inconsistent with, this pooling
plan.
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FORM A

NOTICE OF ELECTIVE TRANSFER FOR DESALTER REPLENISHMENT

QUANTITY:

Acre-Feet of Annual Share of Operating Safe Yield for Cuirent Year

Acre-Feet of Carryover

Acre-Feet of Excess Carryover

Transferor and Transferee hereby provide written notice to Watermaster staff of a transfer
by the Transferor, in its capacity as a member of the Non-Agricultural Pool, to Transferee, in its
capacity as a member of the Appropriative Pool, of water in the quantity and of the type set forth

above pursuant to Section 10 of Exhibit G to the Judgment.

TRANSFEROR NAME: TRANSFEREE NAME:
By: By

Name: Name:

Its: Its:

Dated: Dated:

5% @ EK

A"FORDE'%
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FPROPOSED] ORDER

On March 15, 2019, in Department S35 of the above-entitled Court, the Motion to
Approve Amendments to Appropriative Pool Pooling Plan and Court-Approved Management
Agreements by Defendants and Appellants Cucamonga Valley Water District, Monte Vista Water
District, and City of Pomona and Defendants and Respondents City of Chino, Jurupa Community
Services District, and City of Ontario (“Motion to Approve”) came on for hearing, the Honorable

Stanford E. Reichert, Judge presiding. The parties stated their appearances on the record.

After consideration of the papers filed in connection with the Motion to Approve and

arguments of counsel, the Court hereby:

(1 Approves amendments to the Appropriative Pool Pooling Plan, #~Peave

(“Appropriative Pool Pooling P]an\)md—GAMA

et ewtm—Ammendna®y chodicd tuvdo-,

© Wadnadet e yla ceh tn hcworhgene I
Ction 20802 annd e ASusnnds athochal Ao
<2y " irr—aeesidance—with the

Appropriative Pool Pooling PIam At CANIA AMendments that are aUaCHetrerete= .
3, D.’mﬁu{ wWakermeta @ ?wu.w\ o P ruse—

N (%- ' (WK 1
Sk il ok (ol ow g (5 3 o GuurTo K21,

Dated: , 52019

Honorable Stanford E. Reichert

STANFORD E. REICHERT

04342.00108\31742245. 1 -3 -
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Exhibit A
Proposed Changes to Appropriative Pool Pooling Plan and CAMA

1. Appropriative Pool Pooling Plan. The introductory sentence to Exhibit H, §10 of the Judgment is
amended Lo read as follows:

10. Unallocated Safe Yield Waler. To the extent that, in any pearfive-yes¥s, any portion of the
share of Safe Yield allocated to the Overlying (Agricultural) Pool is not produced, such waler
shall be available for reallocation to members of the Appropriative Pool, as follows:

2, Early Transfer
A. Section 1.1(0) of the Peace Agreement is amended to read as follows:

(o) “Early Transfer™ means the reallocation of Safe Yield not Produced by the Agricultural Pool
to the Appropriative Pool on an annual basis affer the allocations in subdivisions (a)(1) and
(a)(2) of ratherthanaccording-tothefiveyearinerement-deseribed-in-Paragraph 10 of Exhibit
“H" of the Judgment;

B. Section 5.3(g) of the Peace Agreement is amended to read as lollows:

(g) Watermaster shall approve an “Early Transfer” of water to the Appropriative Pool ia-as
amoust-not-less-than32,800-aere—{eetperyear-that is the expeeted-approximaie-quantity of waler
not Produced by the Agricultural Pool on an annual basis Fhe-quantity-ofwater-subjeet-so-Early
TFransfer-undes-this-paragraph-shall-be-the-greater-o£(1)-32,800-acre-feet-of(ii}-32;800-acre-foet
plus-the actual-quantity-of wvater-not Produced-bythe-Agrienltural- Peolfor that Fiseal Year-that is
remaining after all the land use conversions are satisfied pursuant to 5.3(/i#) below.

(i) The Early Transfer water shall be annually allocated among the members of the
Appropriative Pool in accordance with their pro-rata share of the initial Safe Yield.

(ii) The Trans(er shall not limit the Production right of the Agricultural Pool under the
Judgment to Produce up to 82,800 acre-leet of waler in any year or 414,000 acre-{eet in
any five years as provided in the Judgment.

(iif) The combined Production of all parties (o the Judgment shall not cause a Replenishment
assessment on the members of the Agricultural Pool. The Agticultural Pool shall be
responsible for any Replenishment obligation created by the Agricultural Pool Producing
more than 414,000 acre-feet in any five-year period.

(iv) The parties to the Judgment and Waterrmaster shall Produce water in accordance with the
Operaling Safe Yield and shall procure sufficient quantities of Replenishment Water to
satisfy over-Production requirements, whatever they may be, and avoid Material Physical
Injury to any party to the Judgment or the Basin;

1

Proposed Changes to Approprintive Pool Pooling Plan and CAMA
C:\Users\tombunn\OneDrive\Safe yield reset\Settlement\Exhibit A - Proposed Amendiments to Appropriative Pool Pooling Plan and CAMA 11-
21-18 (clean).docx
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(v) Nothing herein shall be constrrued as modifying the procedures or voting rights within or
by the members of the Agricultural Pool.

3. Conversion Claims. Subparagraph (b)(3)(i) of Exhibit H, q 10 of the Judgment is amended to read
as follows:

(i) For the term of the Peace Agreement and any extension thereof, in any year in which
sufticient unallocated Safe Yield from the Overlying (Agricultural) Pool is available for such
conversion claims, Watermaster shall allocate to each appropriator with a conversion claim 2.0
acre-feet of unallocated Safe Yield water for each converted acre for which conversion has been
approved and recorded by the Watermaster.

4. Controlled Overdraft. Pursuant to section 7.2(e)(ii) of the Peace I Agreement, 175,000 acre-ieet of
confrolled overdraft (Re-Operation water) will be allocated to Desalter replenishment over a 17-year
period, beginning in 2013-14 and ending in 2029-30, according (o the schedule atlached as Exhibit
A

5. New Yield. Section 7.1 of the Peace 11 Agreement, entitled “New Yield Atiributable to Desalters,” is
deleted. It is replaced by new section 6.2(b)(ii) as set forth in section 6 below.

6. Desalter Replenishment. Section 6.2(b) of the Peace Il Agreement is amended to read as follows:

(b) Totheextent available credits are insufficient to fully offiset the quantity of groundwater
production attributable to the Desalters, Watermaster will use water or revenue obtained by
levying the {ollowing assessments among the members of the Overlying (Non-Agricultural) Pool
and the Appropriative Pool to meet any remaining replenishment obligation as follows,

(i) A Special OBMP Assessment against the Overlying (Non-Agricultural) Pool as more
specifically authorized and described in amendment to Exhibit “G” paragraph $e} 5(c) to the
Judgment will be dedicated by Watermaster to further off-set replenishment of the Desalters.
However, to the extent there is no remaining replenishment obligation attributable Lo the
Desalters in any year after applying the off-sets set forth in 6.2(a), the OBMP Special
Assessment levied by Watennaster will be distributed as provided in section 9.2 below. The
Special OBMP Assessment will be assessed pro-rata on each member’s share of Safe Yield.;
followed-by

(ii) The members of the Appropriative Pool will contribute a total of 10,000 af3 toward Desalter
replenishment, allocated among Appropriative Pool members as follows:

(1) 85% of the fotal (8,500 afy) will be allocated according to the Operating Safe Yield
percentage of each Appropriative Pool member; and

(2) 15% of the rotal (1,500 afy) will be allocated according to each land use conversion
agency’s percentage of the total land use conversion claims, based on the actual land
use conversion allocations of the year,

2

Proposed Changes to Approprintive Pool Pooling Plan and CAMA
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The anuual desalter replenishment obligation contribution of each Appropriative Pool
member will be calculated using the following formula:

Desalter replenishment obligation contribution = (8,500 * % Apprapriator’s share of
total initial 49,834 afy Operating Safe Yield) + (1,500 * % Appropriator’s proportional
share of that year’s total conversion claims)

A sample calculation of tle desalter replenishment obligation contribution for each
Appropriative Pool member is shown on Exhibit __ to this Peace II Agreement, as
amended.

(iif) G1)-A Replenishment Assessment against the Approptiative Pool for any remaining Desalter
replenishment obligation after applying both 6§b)(i) and 6(b)(i), allocated pro-rata to each
Appropriative Pool member according to the combined total of the member’s share of
Operating Safe Yield and the inember’s Adjusted Physical Production, as defined below.
pro-rata-based-on-each-Producers-combined-total-share-ofOperating-Safe-Yieldand+the
previeusyeai’s-actual-production—Desaller Production is excluded from this calculation. 4
sample calculation of the allocation of the remaining desalter obligation is shown in
Exhibit __ to this Peace IT Agreement. Howeverrifthere-is-a-material-reduction-in-the-net
wb@%%w%%%w&m@mm#mwa
evaluate-whether to-continue-the-exclusion-of Desalter Productien-but-only-afler giving due
regard-te-thecontiactual-commitinent of-the-parties:

(iv) Adjusted Physical Production is the Appropriative Pool member’s total combined pltysical
production (i.e., all groundwater pumped or produced by the Appropriative Pool member’s
groundwater wells in the Chino Basin, including water transferrved fi-om the Non-
Agricultural Pool under Exhibit G, Y9 of the Judgment), with the following adjustiments:

(1) In the case of assignments among Appropriative Pool members, or between
Appropriative Pool members and Non-Agricultural Pool members under Exhibit G, §6
of the Judgment, resulting in pumping or production by one party to the Judgment for
useby another party to the Judgment, the production for purposes of Adjusted Physical
Production shall be assigned to the party making beneficial use of the water, not the
actual producer.

(2) Production offset credits pursuant to voluntary agreements under section 5.3(i) of the
Peace Agreement are calculated at 50% of the total voluntary agreement credit in the
determination o f Adjusted Physical Production for an Appropriative Pool member
participating in a voluntary agreement for that year. In the determination of Adjusted
Plysical Production, the voluntary agreement creditis subtracted from physical
production. Reduction of the voluntary agreement credit from 100% to 50% is
applicable only to the calculation of the Adjusted Physical Production hereunder; but
in all other applications, the voluntary agreement credit shall remain unchanged (i.e.
remain at 100%).

3
Proposed Changes to Appropriative Pool Pooling Plan and CAMA
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(3) Production associated with approved storage and recovery programs (e.g., Dry Year
Yield recovery program with MWD) is not counted in Adjusted Plysical Production,
except for in-lieu participation in such programs: in-lieu put quantities shall be added
to physical production, and in-lieu take quantities shall be subtracted fromn physical
production.

(4) Metered pump-to-waste Production that is determined by W atermaster to be
subsequenty recharged to the groundwater basin is deducted from physical
production; unmetered pump-to-waste production that is deternined by Watermaster
not to be subsequently rechargedto the groundwater basin is added to physical
production.

(5) The Appropriative Pool may approve, by unanimous vote, the inclusion o f other items
in the determination of Adjusted Physical Production, with the exception o f Non-
Agricultural Pool water assigned or transferved under Exhibit G, 9|6 or §10 of the
Judgment.

(v) Ay member of the Non-Agricultural Pool that is also a member of the Appropriative Pool
may elect to transfer (a) some or all of the annual share of Operating Safe Yield of the
transferor in and for the year in which the trausfer occurs (except that such transfer shall
exclude any dedication to the Watermaster required by section 6.2(b)(1)), and (b) amy
quantity of water held in storage by the transferor (including without limitation carryover
and excess carryover) fo anry member of the Appropriative Pool, in either case at any price
that the transferor and transferee may deem appropriate and for the purpose o f satisfying
the trausferee’s desalter replenishment obligation. The transferee’s desalter replenishment
obligation shall be credited by the mumber of acre-feet so trunsferred.

(vi) €i)-The quantification of any Party’s share of Operating Safe Yield does not include either
land use conversions or Early Transfers.

7. Allocation of Non-Agricultural Pool OBMP Special Assessment. The introductory sentence of
section 9.2(a) of the Peace II Agreement is amended Lo read as tollows:

a. For a period of'ten years from the effective date of the Peace II Measures, any water (or financial
equivalent) that may be contributed from the Overlying (Non-Agricultural) Pool in accordance with
paragraph $¢e}-5(c) of Exhibit G to the Judgment (as amended) will be apportioned among the
members of the Appropriative Pool ineach year as follows:

4
Proposed Changes to Appropriative Pool Pooling Plan and CAMA
C:\Users\tombunn\OneDrive\Safe yield reset\Setilement\Exhibit A - Proposed Amendments to Appropriative Pool Pooling Plan and CAMA 11-
21-18 (clean).docx

04342.00108\31742245.1 -8-

—{Beomreed] Order
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ot Attachment: Peace Agreement, Section 7.2 ( e )(ii)
E Schedule for Use of Re-Operation Water**, and
R Calculation of Remaining Desalter Replenishment Obligation (DRO)
= Production from 2017-18 through 2029-30 is estimated
Production Year 2013-14 2014-15 2015-16 2016-17 2017-18 ‘ 2018-19 2019-20 2020-21 2021-22 i
Peace | Desalter Production 29,227.997 - 29,541.300 27,008.810‘; 26,275.588 30,000.000§ 30,000.000 30,000.000% 30,000.000: 30,000.000
Peace |l Desalter Production 14.555 448.690 1,154.052% 1,527.215 10,000.000{ 10,000.000 10,000.000; 10,000.000 10,000.000
Appropriative Pool DRO ' ! !
Contribution (10,000.000)° (10,000.000). (10.000.000)| {10.000.000] (10.000.000)| {10,000.000) (10,000.000)% (10,000.000) (10,000.000)
Re-Operation Water** (12,500.000) (32,500.000) (12,500.000)‘E (12,500.000) (12,500.000” (12,500.000) (12,500.000)% (12,500.000) (12,500.000}
Non-Agricultural Pool ! :
Assessment 0.000 0.000 0.000 : (735.000] {735.000): {735.000) (?35.000)% (735.000) (735.000)
! Remaining DRO 6,742.552 7,489.990 5,662.8625 4,567.803 16,765.000: 16,765.000 16,765.000;5 16,765.000 16,765.000
1
O
|t Production Year 2022-23 2023-24 2024-25 2025-26 2026-27 2027-28 2028-29 2029-30
e |
= :
= Peace | Desalter Production 30,000.000  30,000.000 30,000.000 30,000.000 30,000.000; 30,000.000,’ 30,000.000: 30,000.000
) .
Peace Il Desalter Production 10,000.000, 10,000.000 10,000.000 10,000.000 10,000.000'} 10,000.000 10,000.000] 10,000.000:
Appropriative Pool "DRO !
Contribution . {10,000.000) (10,000.00) (10,000.000) (10,000.000}: [10,000‘000)} (10,000.000) {10,000.000)]| (10,000.000)
Re-Operation Water** (12,500,000} {12,500.000) (12,500.000} (5,000.000) (S,OO0.000)E (5.000.000) (5,000.000)| (5,000.000)
Non-Agricultural Pool
Assessment (735.000) {735.000) {7:35.000) {735.000) (735.000) {735.000) {735.000) {735.000)
Remaining DROI-' 16,765.000 16,765.000 16,765.000 24,265.000 24,265.000§ 24,265.000 24,265.000{ 24,265.000
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S
S
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ES
E Attachment: Peace I Agreement, Section 6.2(b](ii)
§ Allocation of Appropriative Pool Desalter Replenishment Obligation (DRO) Contributions {by agency)
§ Production Year 2013-14 Desalter Replenishment Obligation (DRO) Contribution: 10,000.000 AF
Methodology for
P:‘: v.:::ﬂnn Yw_. 2013/18 c:mman Data 85/15 split between shares. :f' Operating Safe Yield
h 2014/2015 Package) and % -of Land Use Conversfons
a b c=%b d=(ORO Contrib®.85)*a e =(DROCantrib®.15)%c_ f=dsre
Appropriative Pool Party
85% DRO-Contsibution 15% DRO Cantribution
Percentof Land Percentof Based on. Based on Desalter
Operating Use Land Percentof Percentof Replenishment
Safe Yield Conversions Use Operating LandUse Obligation
(Column2a) {Page12A)* Conversions SafeYield Conversions " Contribution
Arrowhead Mtn Spring WaterCo 0.000% 0.000 0.000%| 0.000 0.000 0.000
Chino Hiliis, City of 3.851% 1,133.906 4.334% 327.335 65.013 392.348
Chino, ity of 7.357% 7,623.064 29.138% 625345 437.074 1,062.419
' Cucamonga Valley Water District 6.601% 598.364 2.2875“ 561.085 34.308 595.393
k. Fontana Union Water Company 11.657% 0.000 0.000% 990.845 0.000 990.845
B [O Fontana Water Company 0.002% 834.000 3.188% 0.170 47.818 47.988
o Fontana, Oty of 0.000% 0.000 0.000% 0.000 0.000 0.000
a_ Golden State Water Company 0.750% 0.000 0.000%% 63.750 0.000 63.750
S—E Jurupa Community Services District 3.759% 13,876.196 53.040% 319.515 795.602 1,115.117
Marygold Mutual Water Company 1.195% D.Obu 0.000% 101.575 0.000 101575
Monte Vista Irrigation Company 1.234% 0.000 0.000%; 104.890 0.000 104.8%
Monte Vista Water District 8.797% 55.075 0.211% 747.745 3.158 750.903
Niagara Bottling, 1LLC 0.000% 0.000 0.000%, 0.000 0.000 ODOO
Nicholson Trust 0.007% 0.000 0.000% 0595 0.000 0585
Norco, City of 0368% 0.000 0.000% 31.280 0.000 31.280
Ontario, City of 20.742% 2,041.095 7.802% 1,763.070 117.028 1,880.098
Pomona, City of 20.454% 0.000 0.000%| 1,738.590 0.000 1,738.590
San Antonio Water Company 2.748% 0.000 0.000% 233.580 0.000 233.580
San Bemardino, County of {Shooting Park) 0.000% 0.000 0.000% 0.000 0.000 0.000
Santa Ané “River Water Company 2.373% 0.000 0.000% 201.705 6.000 201.705
Upland, City of 5.202% 0.000 0.000% 442170 - 0.000 212170
West End Consolidated Water Co 1.728% 0.000 0.000% idEABBD 0.000 14.1.5.886'
WestValley Water District 1175% 0.000 0.000% 99.875 0.000 99.875
100.000% 26,161.700 100.000% 8,500.000 1,500.000 10,000.000

Printed On: 9/13/2018 4:44 PM
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= Attachment: Peace Il Agreement, Section 6.2 (b)(iii)
g Allocation of Appropriative Pool Remaining Desalter Replenishment Obligation {(RDRO)
S Production Year 2013-14: acre-feet
N CDA Production - Peace | Allocation 29,227.997
= CDA Production - Peace Il Allocation 14.555
Total Desalter Replenishment Obligation (Total DRO): 29,242.552
Desalter Replenishment Obligation Contribution (DRGC) (10,000.000)
Re-Operation Water (12,500.000})
RDRO 6,742.552
Operating ProductionYear2013/14 Common Data . ey or - . ‘;;"
safevield (From Approved 201472015 Package - Appends Physical Production (APP) *RDRO"
individual Party
Appropriative Pool Party RORO=
a b c d e t APP=[by{c SaXHdsed] | (2+APP)/(Total 2
+Total APP)) *
RDRO
% Assessment Starage
' Paadage Voluntary ) and *Notr: APP for Gity of Chino
Page 2A: -Phiysical 2 Y Qther does not Include "Other
: Column20 Prodyction (w/Ag) {w/non-Ag) Programs i dj for this period
=1 ‘Arvowhead Mtn Spring Water Co 0.000 379.1 0.000 0.000 0.000 0.000 379111 15.905
o Chino Hills, City of 2111822 2,150.925 {286.221) 0.000 0.000 5,359.300 7,367.115 397.669
=3 Chino, City of 4,033.857 6.725.430 (6.686.440) (047788 0.000 65.288 3277932 306.764
(<] CucamongaValley Water District 3,619.454 16.121.550 0.000 0.000 0.000 0.000 16,121.550 828.227
Fontana Union Water Company 6,391736 0000 0.000 0.000 0.000 0.000 | 0.000 268163
Fontana Water Company 1000| 15377519 0.000 0.000 0.000 0.000 15,372.579) 545,203
Fontana, City of 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Golden State Water Company 411.476 736.362 0.000 0.000 0.000 736362 48.157
Jarups Community Services District 2061118 18,406.630 0.000 0.000 [E7ea) 18.018.347 842.427]
Marygold Mutual Water Company 655.317 1314730 0.000 0.000 0.000 1314734 82.653
Monte Vista Imigation Company 676.759 0.000 0.000 0.000 0.000 0.000| 28393
Monte Vista Water District 4823954 | 12521892 (151 450) 0.000 0.000 15.371.667 7.07a.485) " 499195
Niagara Bottling, L1C 0.000 1.362.588 0.000 0.000 0.000 0.000 1,342 588) '56.328
Nicholson Trust 4.000 0.000 0.000 0.000 0.000 0.000 0.000) 0.168
Norco, Cityof 201545 0.000 0.000 0.000 0.000 0.000 0.000 8.456
(Ontarto, ity of 11373816 | 21980342 (L2100 ESE ISS} 0.000 0.000 17,911.096 1228639
Pomona, Oty of 11,215852 12,909.293 0.000 0.000 0.000 0.000 12,908.263 1.012.163
san Antonio Water Company 1.506.688 1,159292 0.000 0.000 0.000 0.000 1159.262 111557
Isan Bernarding, County of (Shooting Park) 0.000 16390 0.000 0.000 0.000 0.000 '16.390) 0.688]
[senta Ana River Water Company 1,301.374 0.000 0.000 0.000 0.000 48515 8.515 56.63
bpland, Ctyof 2,852.401 2822.046 0.000 0.000 0.000 0000 2,822,046 238,070
West End Consolldated Water Co 947.71a 0.000 0.000 0.000 0,000 0.000 0.000 39761
West Valley Water District e 0.000 0.000 0.000 0.000 0.000 0.000 2702
54830000 11396114 (11.552.247)  (1.330.573) 0.000 92.652 105,876.384 6.742.552
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FILECDC
SUPERION COURT OF CALIFORNIA
COUNTY CF SAN BERNARDINO
SAN BERMNARDING Civi. DMSION

MAR 15 2019
BY //z’ S

AOMEC LAVLESS DEELSY

SUPERIOR COURT OF THE STATE OF CALIFORNIA

FOR THE COUNTY OF SAN BERNARDINO

CHINO BASIN MUNICIPAL WATER
DISTRICT,

Plaintiff,
V.
CITY OF CHINO, ET AL.,

Defendants.

Case No. RCV RS 51010

[Assigned for All Purposes to the

- Honorable Stanford E. Reichert]

ORDER RE
WATERMASTER’S MOTION FOR
COURT TO RECEIVE AND FILE
WATERMASTER’S 41ST ANNUAL
REPORT

Date: March 15, 2019
Time: 1:30 p.m.
Dept.. S35

[Notice of Motion and Motion for Court to
Receive and File Watermaster’s 41st Annual
Report and Declaration of Bradley J. Herrema
filed concurrently herewith]

1

CRe=xs ORDER RE WATERMASTER’S MOTION FOR COURT TO RECEIVE AND FILE
WATERMASTER’S 41ST ANNUAL REPORT
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26

27

28

FPROEZOSED] ORDER

On March 15, 2019, Chino Basin Watermaster’s (“Watermaster”) Motion for the Cowt to
Receive and File Watermaster’s 41st Annual Report came on regularly for hearing in the above-
captioned matter. Having read aﬁd considered the papers, the Motion is GRANTED. It is
HEREBY ORDERED that Watermaster’s Fiscal Year 2017-18 41st Annual Report is received

by this Court-and filed in its records. :

Dated: 5’ ‘g "q

Hon.tanford E. Reichert
Judge of the Superior Court

18645367

2

5] ORDER RE WATERMASTER’S MOTION FOR COURT TO RECEIVE AND FILE
WATERMASTER'S 41ST ANNUAL REPORT
age




CHINO BASIN WATERMASTER
Case No. RCVRS 51010
Chino Basin Municipal Water District v. City of Chino, et al.

PROOF OF SERVICE

| declare that:

| am employed in the County of San Bernardino, California. | am over the age of 18 years and not a party
to the within action. My business address is Chino Basin Watermaster, 9641 San Bernardino Road,
Rancho Cucamonga, California 91730; telephone (909) 484-3888.

IX
I/
I/
IX

On March 18, 2019 served the following:
NOTICE OF ORDERS AT MARCH 15, 2019 HEARING

BY MAIL: in said cause, by placing a true copy thereof enclosed with postage thereon fully
prepaid, for delivery by United States Postal Service mail at Rancho Cucamonga, California,
addresses as follows:

See attached service list: Mailing List 1

BY PERSONAL SERVICE: | caused such envelope to be delivered by hand to the addressee.

BY FACSIMILE: | transmitted said document by fax transmission from (909) 484-3890 to the fax
number(s) indicated. The transmission was reported as complete on the transmission report,
which was properly issued by the transmitting fax machine.

BY ELECTRONIC MAIL: | transmitted notice of availability of electronic documents by electronic
transmission to the email address indicated. The transmission was reported as complete on the
transmission report, which was properly issued by the transmitting electronic mail device.

| declare under penalty of perjury under the laws of the State of California that the above is true and

correct.

Executed on March 18, 2019 in Rancho Cucamonga, California.

By: Camille H. Gregory
Chino Basin Watermaster
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Bob Kuhn

Bob Page
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Carmen Sierra
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Carolina Sanchez
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Cassandra Hooks
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Charles Field
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Chino Hills City Council
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arobitaille@bhfs.com
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bkuhn@tvmwd.com
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byamasaki@mwdh2o.com
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cblais@ci.norco.ca.us
cdfield@att.net
Charles.Linder@nrgenergy.com
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Craig Stewart
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Gina Nicholls
Gino L. Filippi
Grace Cabrera
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Cindy.li@waterboards.ca.gov
cmansell@wvwd.org
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eric.garner@bbklaw.com
ericg@cvwdwater.com
edtarango@fontanawater.com
Erika.clement@sce.com
eulloa@cityofchino.org
EvetteO@cvwdwater.com
felixhamilton.chino@yahoo.com
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FrankY@cbwm.org
ggarcia@mvwd.org
gwatson@airports.sbcounty.gov
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gkamansky@niagarawater.com
geoffreyvh60@gmail.com
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Ginoffvine@aol.com
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Hdehaan1950@gmail.com
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ATTACHMENT 4

OF
C%XSEERNARDINO DISTRICT

JUL 31 2020

BY é\/ 4‘Lu/—‘>-ﬁ
ERIN MUELLER, DEPU

C l

SC

SUPERIOR COURT FOR THE STATE OF CALIFORNIA
FOR THE COUNTY OF SAN BERNARDINO

CHINO BASIN MUNICIPAL WATER ) RCV 51010

DISTRICT,
Plaintiff,
ORDERS RE
Vs. CHINO BASIN WATERMASTER
MOTION REGARDING 2020 SAFE
CITY OF CHINO, etal,, YIELD RESET, AMENDMENT OF
RESTATED II{U’DGMENT,
Defendants PARAGRAPH 6

Date: July 10, 2020
Time: "1:30 PM
Department: 35/81

PLEADINGS, ANALYSIS, and RULINGS!
1) Chino Basin Watermaster Motion Regarding 2020 Safe Yield Reset, Amendment
of Restated Judgment, Paragraph 6

a) The Watermaster motion requests that the court reset the Safe Yield of the

! For this final ruling, the court has adopted 1) all of the [filed July 16, 2020] proposed tevisions contained in Chino
Basin Watermaster’s Notice of Lodging of [Proposed] Orders Re Chino Basin Watermaster Motion Regarding 2020 Safe
Yield Reset, Amendments to Restated Judgment, Paragraph 6; and 2) all of the [filed July 24, 2020] proposed revisions
contained in Chino Basin Watermaster’s Notice of Errata Regarding [Proposed] Orders Re Chino Basin Watermaster
Motion Regarding 2020 Safe Yield Reset, Amendment of Restated Judgment, Paragraph 6; and 3) none others.

2020 Safe Yield Reset Motion
Rulings and Order
Page 1 of 15
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Chino Basin from 135,000 acre-feet per year [AFY] to 131,000 for the period
commencing July 1, 2020 and ending on June 30, 2030. Pursuant to the
court’s continuing jurisdiction, the court previously reset the Safe Yield from

its initial 140,000 AFY to 135,000 for the period of 2010 to 2020.

b) Additionally, Watermaster has requested the court to direct Watermaster to:

1) Undertake an interim revaluation of the Safe Yield upon the California
State Water Resource Control Board’s adoption of conservation measures
(z.e., reduced Evapotranspiration Adjustment Factors), which may impact
the net recharge of the Chino Basin during the Reset Period; and

1) Move the court to further reset the Safe Yield if these conservation
measures will resultin a change to the Safe Yield of the Chino Basin by
morte than 2.5% during the Reset Period.

(1) The court notes that AB 1668 and SB 606 collectively known as
“Making Conservation a California Way of Life” [Water Code §10609,
et seq.] require the establishment of new water efficiency standards for
purveyors. The State Board will adopt urban irrigation standards that
could decrease the net recharge to the Basin, and thereby reduce the
Safe Yield of the Basin. However, the Watermaster engineer concluded
it was currently too speculative to analyze the legislation’s impact on
Safe Yield.

c) The restated judgment, the 2017 order, and the 2019 order control the 2020

Safe Yield reset process.

1) The April 28, 2017 order [2017 order], pages 15 to 18, and the Reset
Technical Memorandum desctibe the process and methodology for the
2020 Safe Yield reset process.

(1) There was an additional order fled March 15, 2019 [2019 order] which
the court entered as a resolution of the issues after the appeal of the

2017 otdet.

2020 Safe Yield Reset Motion
Rulings and Ozdet
Page 2 of 15
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1) The reduction from 135,000 acre-feet to 131,000 acre-feetis a reduction of
3%. The reduction from the initial 140,000 acre-feet to 131,000 acre-feet is
reduction of 6.4%.

2) In support of the motion, Watermaster has submitted its 2020 Safe Yield
Recalculation Final Report [exhibit B to the motion], prepared by Mark
Wildermuth of Wildermuth Environmental [WEI], who has been Watermaster
engineer for previous Safe Yield recalculations.

a) The court finds that the analysis complies with the 2017 order, the 2019
orders, and the reset technical memorandum [exhibit A to the motion].

b) The coutt finds that the model was propetly calibrated [section 0].

c) The court finds that the model has had adequate peer review.

d) The court finds that the parties had sufficient opportunity to participate and in
the process for the Safe Yield reset.

e) The court finds that the Safe Yield reset to 131,000AFY will not result in an
undesirable result or material physical injury to the Basin.

3) Joindets
a) Jurupa Community Services District (JCSD) joznder to Watermaster reset AND

motion for continsuance

1) Filed June 23, 2020, Ovetlying (Agricultural Pool) [Ag Pool] OBJECTION
to Jurupa Community Services District [JCSD] reguest for continuance of
Watermaster reset, amendment of restated judgment paragraph 6.

(1) The court has granted the request for continuance; the new hearing date
and time 1s July 10, 2020, 1:30 PM, Department 35.
b) City of Pomona (Pomona) JOINDER in Watermaster reset [not a declaration
as indicated in the register of actions (ROA)].
c) Inland Empire Utilities Agency [IEUA]
d) Cucamonga Valley Water District JOINDER in Watermaster reset [nota

declaration as indicated in the ROA].

2020 Safe Yield Reset Motion
Rulings and Otdet
Page 3 of 15
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e) Fontana Union Water Company

f) Jurupa Community Services District (JCSD)
g) Three Valleys Municipal Water District

h) Western Municipal Water District (WMWD)

i) AgPool MOTION TO STRIKE JOINDERS of Pomona, IEUA,
Cucamonga Valley Water District and Fontana Union Water Company,
JCSD, Three Valleys Municipal Water District and WMWD.

(a) Filed June 24, 2020, Inland Empire Utility Agencies OPPOSITION
to Ag Pool motion to strike joinders to Watermaster motion (regarding
2020 Safe Yield reset) by Pomona, IEUA, Cucamonga Valley Water
District, and Fontana Union Water Company, JCSD, Three Valley’s
Municipal Water District, and WMWD.

(i) The court overrules the Ag Pool motion to strike all joinders.
(if) The court grants all joinders in the Watermaster reset motion.
4y OPPOSITIONS
a) Filed June 16, 2020, Chino OPPOSITION to Watermaster reset
b) Filed June 16, 2020, Ag Pool OPPOSITION to Watermaster reset

1) Filed June 19, 2020, Chino City REPLY to Ag Pool opposition to
Watermaster Reset
(1) Ag Pool motion to strike Chino City REPLY to Ag Pool opposition.

(a) Chino opposition to Ovetlying (Agricultural) Pool [Ag Pool] “ex
parte” motion to strike Chino REPLY to Ag Pool opposition to
Watermaster reset motion.

1) Filed June 19, 2020, Approprative Pool [AP] REPLY to Ag Pool’s
opposition to Watermaster reset motion

(a) Ag Pool motion to strike Appropriative Pool REPLY to Ag Pool
opposition.

c) Filed June 19, 2020, Watermaster REPLY 7o a// oppositions to Watermaster reset

2020 Safe Yield Reset Motion
Rulings and Otder
Page 4 of 15
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moton.
DISCUSSION
A.  Underlying Watermaster’s Safe Yield reset is the Chino Valley Model (CVM)
which Mark Wildermuth and his firm have developed. The court finds the results of
this model to be reliable. Wildermuth has worked in the Chino Basin for more than
40 years and has developed and updated sophisticated model of the Basin, including
a 2007 version of the mode which WEI updated in 2013 on which the coutt relied to
for the court’s 2017 order to set the Safe Yield for the 2011-2020 period.

1. Furthermore, after completing an administrative draft of the Safe Yield
report, Mr. Wildermuth’s firm, WEI, met with consultants from Luhdorff &
Scalmanini Consulting Engineers [LSCE] as well as other technical experts associated
with the Appropriative Pool and the State of California to discuss the Safe Yield
analysis, methodology, modeling, and its application.

a) Will Halligan, of LCSE, worked with Joe Scalmanini when Scalmanini

served as the court’s special referee’s technical expert.

b)  After completing its evaluation, LSCE concluded that the model
employed to develop the Safe Yield report, which 1s under the court’s
consideration, is consistent with prevailing professional standards.

B.  Filed June 16, 2020, Chino opposition to Watermaster reset motion

1. Chino has argued that Watermaster failed to produce an estimate if the
Basin’s net recharge basled upon the hydrological data set described in the 2017
order. [Page 2, line 27.]

2. However, the court has found that the Safe Yield reset analysis
complies with the court-ordered reset process. Wildermuth has used the Basin data
not only from 1921 to 1949, but also long term precipitation data from 1885 to the
present. As the court has pointed out before, the court and parties are dealing with
geological time frames, and a longer time frame for data should give better long term

results. The court agrees with the Watermaster argument Chino’s suppositions about

2020 Safe Yield Reset Motion
Rulings and Otder
Page 5 of 15
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incorporating information into a base period are just suppositions. The court must
rely on the conclusions of credible experts, such as Wildermuth.

3. Chino wants a range of usable estimates of net recharge, but provides
no basis upon which the court can make a selection among most reasonable bases.

4. Chino also argues that Watermaster refused to perform an uncertainty
analysis, which is a standard engineering practice used to identify the uncertainties
inherent in every model so as to lead to the most accurate estimate of the net
recharge of the Basin. [page 3, line 1.]

a) However, section 1.9 of the 2020 Safe Yield Recalculation Final Report
by WEI shows that there has been sufficient stakeholder and technical
reviews of the Safe Yield analysis to satisfy the court.

5. Chino also argues that it did not have an opportunity to delve into the
details of the CVM model. Release of the model could lead to parties and individuals
changing inputs into the model that enable advocacy to be injected into the modeling
process. Watermaster’s assurances regarding transparency and open access are
buttressed by the court’s oversight pursuant to its continuing jurisdiction over Safe
Yield, as well as the stakeholder and technical reviews set forth in the motion and
supporting exhibits and declarations.

0. To support its opposition, Chino relies on the declaration of Dave
Crosley, water and environmental manager for the city of Chino, a licensed civil
engineer (involved in 25 years; primary representative for Chino to the Appropriative
Pool) and the declaration of Eric Fordham, president of GeoPentech, Inc. (a
registered geologist with specialty certifications in the state for engineering geology
and hydrogeology, providing Chino with hydrogeology consulting services for 18
years).

a) Generally these reports complain that Wildermuth did not take into

account every possible scenario and every possible range of inputs

b) The court has considered the information provided by these two

2020 Safe Yield Reset Motion
Rulings and Otrder
Page 6 of 15
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d)

consultations, but the court concludes that the extensive and exttemely

well documented Wildermuth report is a much must more persuasive,

credible, and reliable basis for which the court to reset Safe Yield at

131,000 acte-feet/yeat.

Therefore, the court denies Chino’s requests to:

Direct Watermaster to produce an estimate of the basis projected net

recharge based on the court ordered data.

Provide Chino the information it has requested including access to the

CVM.

Instruct Watermaster to engage Chino and the other parties ina

meaningful dialogue about the accuracy of the Basin’s net recharge and

the proper Safe Yield.

Additionally the court finds that:

I) Chino’s concerns can be addressed in the OBMP planning efforts.

IT) The restated judgment makes setting Safe Yield an action authorized
under the court’s continuing jurisdiction, and the court has expressly
ordered Watermaster to assume responsibility for the necessary
evaluation,

III) Watermaster conducted and facilitated the 2020 Safe Yield reset
process with ongoing opportunities for participation by the parties.
Chino and the Ag Pool availed themselves of these opportunities.
Examples are set forth on pages 4-6 of Watermaster’s reply.

IV)  To nse to level of making a change and outcomes sufficiently
certain to be incorporated into a Safe Yield reset the valuation, there
would need to be coordinating agreements and an operating plan,
none of which exist today. [Page 5, lines 9-11.]

V) While Chino argues that the language at page 16 of the 2017 order

required Watermaster engineer to set the CVM base period to

2020 Safe Yield Reset Motion
Rulings and Otder
Page 7 0f 15
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include an “entire period” [unclear to the court, but apparently from
1921 to 1949], neither the 2017 order of the reset technical
memorandum mandates this. The Wildermuth declaration states his
report uses long-term precipitation data from 1895 to present
inclusive of the period from 1921 to the present. Wildermuth
selected 1950 to 2011 for the planning period.

e) Chino’s argument would lead to a range of Safe Yields with no particular
basis for the selection of one over another. There is no logical basis on
which the court could make that decision. It would result in a lengthy
trial and analysts experts’ opinions of varying opinions. The weight that
the court gives to Wildermuth evaluation as proven itself and stood the
test of time. Therefore the court selects that one.

C.  Opposttion of Overlying (Agricultural) Pool [Ag Pool]

1. The Ag Pool opposition is that during the 2010 to 2020 reset petiod,
the actual net recharge to the Basin was 125,000 acre-feet per year, 10,000 acre-feet
per year less than the 135,000 AFY Safe Yield projected by Watermaster’s modeling
and set by the coutt.

a) So, the Ag Pool claims that the 2020 Safe Yield reset failed to account
for this lower than projected net recharge in the Basin. The Basin’s
actual hydrology was 10,000 acre-feet per year less for the last decade
which adds up to the 100,000 acre-feet of over allocation. The Ag Pool
asserts that this over allocation resulted in increased storage that
threatens Safe Yield.

b)  The AgPool claims Watermaster is jumping from a test projected net
recharge to another projection of net recharge without adjusting for
actual conditions in the Basin over the previous Safe Yield reset
planning period [that 1s 2010 to 2019].

(a)  The Ag Pool asserts that Watermaster’s refusal to remedy that

2020 Safe Yield Reset Motion
Rulings and Ozder
Page 8 of 15
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error in the current Safe Yield reset results in MPI to the

Basin. [Page 6,line 19.]

The Ag Pool’s primary concern is that “Basin storage” (also called

native groundwater and some of the documents) has not been

accounted for and the Safe Yield reset for the 2020 storage

management plan.

D

The Ag Pool talks about Watermaster’s storage management plan

white paper. Nowhere else 1s this mentioned in any of the

paperwork filed with the court. The court gathers that this white

paper talks about the operational storage requirement [OSR] is the

storage volume in the Chino Basin necessary to maintain Safe Yield,

IT) The Ag Pool complains that depletion in Basin storage shows that

the Basin’s Safe Yield has not been maintained causing MPL

(2)
()

(d)

However, the Ag Pool does not identify any specific MPL
The Ag Pool complains that Basin storage is noted to have
been reduced to less than 4.5 MAF by 2019, and that is a
reduction of over 800,000 as below operational storage
requirement for 1997 to 2019.
()  There is no specific consequence to this complaint.
The Ag Pool also argues that groundwater 1n managed storage
is subject to production rights and will be extracted at some
point in time. The Safe Yield reset in the 2020 storage
management plan did not account for this shortfall below
operational storage requirements so the extraction of
managed storage will result in MPL
()  Again, the court notes that no MPI is not specifically
identified.

The Ag Pool uses an analogy to a bank account, that if you

2020 Safe Yield Reset Motion
Rulings and Otrder
Page 9 of 15
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2.

take more money out that your deposit, sooner or later you

run out of money. [Page 8, line 7.]

Watermaster response is that the reset looks forward, not backwards;

furthermore, the reset tries to take into account all the factors. Although the

Watermaster reply was with respect to both the opposition of the Chino and the Ag
Pool, the court will address it here.

)

b)

Watermaster argues that the Ag Pool approach is basically a worst case

scenario approach. Itlooks to the worst drought we had in the last 50

years and worries that the Basin is going to have another worst drought

in the next 50 years.

The prospective long range model is the one the court must consider.

Ten years in geological time 1s nothing more than an instant. Even 100

years 1s a short ime. The court must consider, as the Wildermuth

report does, the longest time period for which relevant data exists.

I) Watermaster also argues that the Ag Pool approach only looks at the

last 10 years.

(@)

(b)

The court concludes that the Wildermuth report and all of its
underlying data has the correct broad, not narrow,
interpretation for the OBMP. The OBMP does not require
that the court look only at the previous 10 years to compute
Safe Yield.

An mmplication of the Ag Pool opposition, not sought by the
Ag Pool, 1s that the court should set the Safe Yield at 125,000
acre-feet/year in an attempt to catch up with the 10,000 acre-
feet per year that were pumped for the last 10 years without
replenishment. The court has previously relied on the
forecast and recommendations of Wildermuth and found

them to be credible. The court will continue to rely on those

2020 Safe Yield Reset Motion
Rulings and Otrder
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d)

©

(d)

predictions with the additional reduction of 4000 acre-feet per
year in Safe Yield.

The storage management plan and the Safe Yield might be
intimately interlinked and dependent on each other.
However, intertwining the two leads to the problem such as
the court encountered the Safe Yield Reset Agteement
(SYTRA) in 2015. There were so many objections to all the
aspects of SYRA that the motion failed. The court had to
focus on the groundwater analysis. The GSI report is
engaging in legal analysis, not groundwater analysis.

There 1s no legal requirement that the next Safe Yield be
based solely upon the 10 year period 2011 to 2020. To do so
would be contrary to all the court’s orders and the CAMA
(Court Approved Management Agreements). Also, to make
such a narrow basis for projection would be too narrow a

range for a substantial prediction.

The court confirms the argument of Watermaster that Safe Yield reset

was never intended to precisely match actual net recharge over a 10 year

period. .

There is no support in the evidence that allowing production at the

projected net recharge during the reset period would constitute an

undesirable results or material physical injury to the Basin,

I) Wildermuth’s professional opinion is that allocating the Safe Yield

equivalent to the net recharge during the reset period would not

result in undesirable results or material physical injury.

(2)

The court notes Watermaster’s point that the “operational
storage requirement” quantity cited by the Ag Poolis a

remnant of a prior analysis that was prepared as a precursor

2020 Safe Yield Reset Motion
Rulings and Otder
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b)

to the 2020 storage management plan. Those have been

superseded by the analysis performed using the CVM. The

CVM estimates the total quantity of water in the Basin at least

12,000,000 acre feet. The court methodology does not

require a “true up” related to a prior reset petiod.

(b)  Additionally the Ag Pool’s comments regarding the
consistency of the Safe Yield report’s recommendation with
the OBMP implementation plan and Watermaster rules and
regulations, the document cited have been superseded by the
courts 2017 order and 2019 orders. [Page 9].

(i)  Language in the reset technical memorandum to which
the Ag Pool refers was the process in the OBMP
before the courts 2017 order.

)  The AgPool s a party to a contest proceeding
regarding applications to store and transfer excess carry
over water.

(i)  The net recharge is estimated using parties projected
water demands and production. In the case of the
Appropriative Pool parties, these estimates were
provided by the parties themselves.

Chino reply to Ag Pool opposition filed June 19, 2020
Ag Pool motion to strike Chino reply
I) The Ag Pool motion to strike
(a)  Chino opposition to Ag Pool motion to strike Chino reply to
Ag Pool opposition to reset motion filed June 26, 2020.
a. The Ag Pool motion to strike 1s denied.
Chino argues that the Ag Pool is now trying to reset retroactively the
Safe Yield of the Basin to 135,000 AFY for 2010 to 2020.

2020 Safe Yield Reset Motion
Rulings and Order
Page 12 of 15
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c) Further, Chino argues that the Ag Pool has failed to show that there
was an undesirable result of material physical injury from the
“overallocation” of 10,000 AFY for the 10 year period
I) For the reasons stated herein, the court finds that there was no

“overallocation” and nothing for which any approptiator has a duty
to replenish.

4, Filed June 19, 2020, Appropriative Pool reply to Overlying

(Agricultural) Pool [Ag Pool] opposition

a) Motion of the Ag Pool to strike the Appropriative Pool reply.

I) Motion denied.

IT) There 1s no legal basis for the request and it is simply an attempt to
evade the submission of Harder’s report and the agricultural pools
interpretation of that.

b)  The court notes that the Ag Pool gave its express written approval to
the 2015 Safe Yield reset/recalculation methodology set forth in the
2017 Safe Yield reset order methodology. That express written
approval by the Ag Pool did not mention or advocate that the court
adjust the methodology to address the claim the Ag Pool is now
making, ze., that 100,000 acre-feet of water was over allocated during
the 2011-2020 reset period.

c) The Ag Pool’s opposition is rooted in the prior reset period on which it
signed off via its express written approval of the prescribed
methodology for the 2017 SYR (Safe Yield Reset) order, and it 1s not
based on any revelatory data from the 2020 SYR motion.

d)  In reliance on the court’s 2017 SYR order, the Appropriative Pool
members structured their operations and planning processes, and
expended substantial ratepayer money based on the availability and

assocliated cost to use Chino Basin water.
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The Ag Pool is advocating a change in the interpretation of the 2017
SYR order methodology that disregards the long-term hydrology the
Basin in favor of the most recent 10 year period in contravention of the
courts clear methodology directive.
There is no provision in the 2015 Safe Yield reset methodology and
requires adjustments to account for alleged overestimated Safe Yield in
the prior 10 years. Accordance with element 5 of the 2015 Safe Yield
methodology, no adjustments are necessary because no material
physical injury was evident from the forward projection.
Thomas Harder (the Appropriative Pool’s technical expert) rejects the
technical assertions made in the Ag Pool’s opposition regarding any
alleged undesirable results or material physical injury.
I) The declaration of Thomas Harder in support of the appropriative
pool’s reply.
(a)  He essentially supports the motion.
(b)  Any over allocation of Safe Yield for the period 2010 through
2020 would have been accounted for any estimate of Safe
Yield and the determination of no material physical injury.
(c)  There 1s no provision in the 2015 Safe Yield reset
methodology that requires adjustments to account for

overestimated Safe Yield of the prior 10 years.

Therefore, the court orders:

I. Watermaster has satisfied the requirements of the court’s April 28, 2017 orders
for Watermaster’s Motion Regarding 2015 Safe Yield Reset Agreement, Amendment
of Restated Judgment, paragraph 6 (“2017 order”) as they relate to the resetting of
the Safe Yield of the Basin by June 30, 2020,

IT. Paragraph 6 of the Restated Judgment is hereby amended to read as follows:
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“Safe Yield. Safe Yield of the Basin 1s 131,000 acre-feet per year.” .

IT1. Effective date of the amendment of Paragraph 6 of the Restated Judgment 1s July
1, 2020.

IV.Watermaster shall commence the next Safe Yield reset process, taking into
account then prevailing best management practices and advances in hydrological
science, no later than July 1, 2028, so the Safe Yield for the period commencing July
1, 2030, and ending June 30, 2040, may be reset by June 30, 2030. Watermaster show
present its evaluation and recommendation regarding Safe Yield for the period of
July 1, 2030, and ending June 30, 2040, to the Parties to the Judgment no later than
January 1 72030.

V. If the California State Water Resources Control Board develops water
conservation measures prior to June 30, 2030, that resultin a reduction in urban
irrigation in the Chino Basin (i.e., reduced Evapotranspiration Adjustment Factors),
as required by Water Code § 10609, et seq., that is reasonably likely to materially
reduce recharge to the Basin, Watermaster shall conduct a reevaluation of the Safe
Yield in the Chino Basin. If the State’s measures are determined to change the Safe
Yield of the Basin by mote than 2.5% during the Reset Term, Watermaster will
promptly move the court to reset the Safe Yield pursuant to the methodology
adopted in the 2017 order.

IT IS SO ORDERED.

Date: ‘—7 ';" ZD

—

Judge Stanford E. Reichert

San Bernardino County Superior Court
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