
Notice and Agenda 
Regular Meeting of the 

Beaumont Basin Watermaster 
 

Wednesday, June 5, 2024 at 11:00 a.m. 
 

Meeting Location: 
Beaumont-Cherry Valley Water District 

560 Magnolia Avenue    Beaumont, California 92223 
 

This meeting is hereby noticed pursuant to  
California Government Code Section 54950 et. seq. 

 
 

Members of the Watermaster Committee: 
City of Banning Beaumont-Cherry Valley Water District 

City of Beaumont South Mesa Water Company 
Yucaipa Valley Water District 

 
 

 
 

 
 
 

Online Meeting Participation Link: 
https://us02web.zoom.us/j/81638720446?pwd=UnNZcC9TbGZzTGFuMHdhVkRMblczQT09 

 
Telephone: (669) 900-9128 / Meeting ID: 816-3872-0446 / Passcode: 

636756 
One-Tap Mobile: +16699009128,,81638720446#,,,,*636756# 

 
For Public Comment, use the “Raise Hand” feature if on the video call when prompted, 

if dialing in, please dial *9 to “Raise Hand” when prompted 
 

Meeting materials are available on the Watermaster website: 
https://beaumontbasinwatermaster.org/ 

 
 

Remote attendance options are provided primarily as a matter of 
convenience to the public. Unless a Watermaster Committee member is 
attending remotely pursuant to provisions of GC 54953 et. seq., the public, 
in-person meeting will not stop or be otherwise suspended should a 
technological interruption occur with respect to the Zoom teleconference or 
call-in line listed on the agenda. Members of the public are encouraged to 
attend BBWM meetings in person at the above address, or remotely using 
the options listed. 



  

BEAUMONT BASIN WATERMASTER COMMITTEE – JUNE 5, 2024 
 

 
I. Call to Order 

II. Roll Call 

III. Pledge of Allegiance 

 
IV. Public Comments   At this time, members of the public may address the Beaumont 

Basin Watermaster on matters within its jurisdiction; however, no action or 
discussion may take place on any item not on the agenda. To provide comments on 
specific agenda items, please complete a Request to Speak form and provide that 
form to the Secretary prior to the commencement of the meeting, or, RAISE HAND 
electronically or Press *9 when prompted for public comment. 

 
ACTION ITEMS 
Action may be taken on any item on the agenda. 
 

V. Consent Calendar 

A. Meeting Minutes 
Note: The April 3, 2024 meeting was cancelled 

a. April 17, 2024 Special Meeting [Page 6] 

B. Status Report on Water Level Monitoring throughout the Beaumont Basin through 
May 20, 2024  [Page 14] 

C. A Comparison of Production Rights versus Production through April 2024 [Page 
25] 

VI. Reports 

A. Report from Engineering Consultant - Hannibal Blandon, ALDA Engineering 

B. Report from Hydrogeological Consultant - Thomas Harder, Thomas Harder & 
Co. 

C. Report from Administrative Consultant – Steve Stuart, Dudek 

D. Report from Legal Counsel - Thierry Montoya/Keith McCullough, Frost, Brown, 
Todd  

E. Financial Status Report – Period Ending April 30, 2024 [Memorandum No. 24-
15, Page 27] 

Committee Member Agency Primary Representative Alternate 
City of Banning Arturo Vela, Chair  Nathan Smith  
City of Beaumont Robert Vestal  Dustin Christensen  

Beaumont-Cherry Valley Water 
District 

Daniel Jaggers  Mark Swanson  

South Mesa Water Company Dave Armstrong  Brittany Lim  
Yucaipa Valley Water District Joseph Zoba  Jennifer Ares  



  

VII. Discussion Items 
 

A. Consideration of the Watermaster Budget for Fiscal Year 2024-25 
[Memorandum No. 24-16, Page 32] 

Recommendation: Approve the Budget as presented and invoice each 
committee member accordingly 

B. 2023 Consolidated Annual Report and Engineering Report – Presentation on 
Comments Received on Draft Report [Memorandum No. 24-17, Page 34] 

Recommendation: That the Watermaster Committee Considers 
Approving the 2023 Annual Report after Comments Received on the 
Draft Report are Presented and Discussed 

The draft annual report can be downloaded here: 
https://beaumontbasinwatermaster.org/home-2/documents-and-
publications/ 

C. Update on the Safe Yield Reset of the Beaumont Basin [Memorandum No. 
24-18, Page 65]  

Recommendation: For information and discussion  

D. Update on Revising the BBWM Rules and Regulations [Memorandum No. 24-
19, Page 179] 

Recommendation: For discussion purposes only 

E. Analysis of Future Hydrogeologic Scenarios Using the Model [Memorandum 
No. 24-20, Page 258] 

Recommendation: For information and discussion  

F. Consideration of Amendment to Task Order No. 4 for Preparation and 
Attendance at Special Committee Meetings [Memorandum No. 24-21, Page 
265] 

Recommendation: Approve an amendment to Task Order No. 4 for a 
sum not to exceed $12,825.00  

G. Update on Annual Water Budget Analysis for Proposed Beaumont Basin Study 
Areas [No written report] 

Recommendation: Presentation only. No action required 

VIII. Topics for Future Meetings 

 Item Date Listed 

A Development of a Recycled Water Policy 3/27/2019 

B Development of a return flow accounting policy 3/27/2019 

C Development of a methodology and policy to account for 
groundwater storage losses in the basin / groundwater 
management 

3/27/2019 



  

D Procurement Policy including thresholds for RFP process 8/17/2021 

E Incidental discharge 10/6/2021 

F Monitoring of future west side well sites and 
methodologies, and potential collaboration with USGS 

10/5/2022 

G Discussion on what to do when an Appropriator goes 
negative 

10/4/2023 and 
11/1/2023 

H Discussion on Policy to Document and Account for 
Emergency Potable Water Transfers from Appropriator to 
Overlying Party (Tabled from 4/17/24 meeting) 

4/17/2024 
 

 

IX. Comments from the Watermaster Committee Members 

X. Announcements  

2024 Meeting Dates: 

Wednesday, July 10 at 11 a.m. Special Meeting 
Wednesday, August 7 at 11 a.m. Regular Meeting 
Wednesday, September 4 at 11 a.m. Special Meeting 
Wednesday, October 2 at 11 a.m. Regular Meeting 
Wednesday, December 4 at 11 a.m. Regular Meeting 

XI. Adjournment  
NOTICES 

 
AVAILABILITY OF AGENDA MATERIALS - Agenda exhibits and other writings that are disclosable public records 
distributed to all or a majority of the members of the Beaumont Basin Watermaster Committee in connection with a 
matter subject to discussion or consideration at an open meeting of the Committee are available for public inspection 
in the Office of the Watermaster Secretary, at 560 Magnolia Avenue, Beaumont, California ("Office”) during business 
hours, Monday through Thursday from 7:30 a.m. to 5 p.m. If such writings are distributed to members of the 
Committee less than 72 hours prior to the meeting, they will be available from the Office at the same time or within 
24 hours’ time as they are distributed to Board Members, except that if such writings are distributed one hour prior 
to, or during the meeting, they can be made available in the Board Room at the District Office. Materials may also 
be available on the Watermaster website: https://beaumontbasinwatermaster.org/. 
 
REVISIONS TO THE AGENDA - In accordance with §54954.2(a) of the Government Code (Brown Act), revisions 
to this Agenda may be made up to 72 hours before the Board Meeting, if necessary, after mailings are completed. 
Interested persons wishing to receive a copy of the set Agenda may pick one up at the Office, located at 560 
Magnolia Avenue, Beaumont, California, or download from the website up to 72 hours prior to the Meeting. 
 
REQUIREMENTS RE: DISABLED ACCESS - In accordance with §54954.2(a), requests for a disability related 
modification or accommodation, including auxiliary aids or services, in order to attend or participate in a meeting, 
should be made to the Office, at least 48 hours in advance of the meeting to ensure availability of the requested 
service or accommodation.  The Office may be contacted by telephone at (951) 845-9581, email at info@bcvwd.gov 
 or in writing to the Beaumont Basin Watermaster Committee, c/o Beaumont-Cherry Valley Water District, 560 
Magnolia Avenue, Beaumont, California 92223. 

 
CERTIFICATION OF POSTING: A copy of the foregoing notice was posted near the regular meeting place of the 
Beaumont Basin Watermaster Committee and to its website at least 72 hours in advance of the meeting 
(Government Code §54954.2(a)). 
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The following information has been compiled to provide an update on the financial status of the 
Beaumont Basin Watermaster. 

Account Balance - The bank account balance will increase with the receipt of payments from the 
Watermaster Committee and decrease with the payment of routine expenses incurred by the 
Watermaster. 
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Bank Account Balance - Month End

Date: June 5, 2024

From: Joseph Zoba, Treasurer

Subject: Financial Status Report - Period Ending April 30, 2024

Recommendation: Presentation Only - No Action Required

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-15

ITEM VI - E 
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Budget Monitoring - Revenue for the Beaumont Basin Watermaster is received when one of the 
following events occur: (1) the Watermaster Committee approves a task order; (2) the Watermaster 
Committee approves a special project; (3) when a budget is adopted with a recommendation to 
replenish the anticipated administrative expenses for the year; or (4) when the administrative funds 
have been depleted and additional funds are required.   

OPERATING EXPENSES: 
Approved 

Budget Fiscal 
Year 2024 

Year-To-Date
Expenses

Percentage of 
Approved 

Budget 

Bank Fees & Interest $50 -$41.34 -82.7%

Miscellaneous & Meeting Expenses $250 $0.00 0.0%

Annual Audit $1,650 $2,000.00 121.2%

Legal Expenses - Special Project - - - - - -

Legal Expenses $25,000 $21,700.02 86.8% 
Reserve Funding $10,000 $0.00 0.0%

Special Project - Engineering $0 $0.00 0.0%

Special Project - Litigation $0 $0.00 0.0%

Total Operating Expense $36,950 $23,658.68 64.0%
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Summary of Consultant Task Orders - The following Task Orders are open with our consultants. 

Task 
Order \ 
Memo 

Description Contract 
Amount

Payments to 
Date

Percent Billed 
to Date

27* Data Compilation & Distribution $15,000 $13,625.00 91% 

28* 2021 Annual Report $103,600 $78,620.00 76% 

29* Water Level Monitoring $24,975 $18,200.00 73%

22-22* Dudek Admin Support $87,730 $87,602.50 100% 

22-27 Thomas Harder - Professional 
Services - Task Order 1 $315,805 $296,538.75 94% 

22-27* Thomas Harder - Groundwater 
Level Monitoring – Task Order 2 $28,370 $27,425.00 97% 

23-10* Thomas Harder - Public Records 
Request - Task Order 3 $1,300 $1,300.00 100% 

23-16 Data Management System $45,895 $29,826.80 65% 

23-30 
24-03 

Dudek - Administration and 
Technical Support $94,878 $43,555.00 46% 

23-31 
Thomas Harder - Preparation and 
Attendance at Special Meetings - 
Task Order 4 

$17,100 $17,100.00 100% 

23-32 
Thomas Harder - 2024 
Engineering and Reporting 
Services - Task Order 5 

$95,690 $67,501.25 71% 

23-33 
Thomas Harder - 2024 
Groundwater Level Monitoring - 
Task Order 6 

$28,120 $8,900 32% 

24-03 Dudek - Update of Rules & 
Regulations $15,000 $0.00 0% 

* These Task Orders will be closed at the end of Fiscal Year 2023-24.
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As of April 30, 2023, the Watermaster had an operating fund balance of $148,588.41 in a designated 
account at Bank of America.   

The historical annual revenue and expense information is shown below. 

The Treasurer of the Beaumont Basin Watermaster sends invoices to Watermaster Committee members 
when one of the following events occur: (1) the Watermaster Committee approves a task order; (2) the 
Watermaster Committee approves a special project; (3) when a budget is approved to replenish the 
anticipated administrative funds for the year; or (4) when the administrative funds have been depleted.   
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Date: June 5, 2024

From: Joseph Zoba, Treasurer

Subject: Consideration of the Watermaster Budget for Fiscal Year 2024-2025

Recommendation: That the Watermaster Committee approve the budget as presented 
and invoice each committee member accordingly. 

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-16

ITEM VII-A 
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Based on the anticipated expenses incurred by the Beaumont Basin Watermaster for FY 2024-25, the 
financial contribution needed for each member agency will be $5,935 for routine administrative 
expenses.   

OPERATING EXPENSES: Account 
Number 

Recommended
Budget Fiscal Year 

2024-25 

Year-To-Date
Expenses 

Bank Fees & Interest 5000 -$75 -$41

Miscellaneous & Meeting Expenses 5010 $0 $0

Annual Audit 5040 $2,250 $2,000

Legal Expenses - Special Project - - - - - -

Legal Expenses 5070 $27,500 $21,700
Reserve Funding 5080 $0 $0

Special Project – Engineering - - $0 $0

Special Project - Litigation - - $0 $0

Total Operating Expense $29,675 $23,659

In addition to the administrative budget, invoices will continue to be sent to Watermaster Committee 
members when task orders are approved at Watermaster Committee meetings throughout the year.   
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At the April 17, 2024 regular meeting, a draft of the 2023 Consolidated Annual Report and 
Engineering Report was presented.  A formal presentation documenting the findings and 
recommendations was made.  Members of the Watermaster Committee had the opportunity to 
ask questions during the presentation and requested that comments be submitted in writing 
and presented at the June 2024 regular meeting. 

Written comments on the report were received from BCVWD and the City of Banning.  All other 
agencies either indicated that they did not have any comments or did not respond to our 
request for comments.  In addition, legal counsel indicated that they did not have any 
comments. 

During the meeting, as part of Discussion Item A, Certification of Groundwater Production and 
Imported Water Use during Water Year 2023, the issue of converting the current and subsequent 
Consolidated Annual and Engineering Report from a Calendar Year basis to a Water Year basis 
was briefly discussed. As a result, it was recommended that a new section in the annual report 
be introduced to address this issue. 

A new Section 3.10 and our response to comments received are presented below. 

3-10  Certification of Groundwater Production and Imported Water Use
during Water Year 2023

The State of California Department of Water Resources requires the documentation of the use 
of water in all groundwater basins on a Water Year basis.  Water Year 2023 begins on October 1, 
2022 and ends on September 30, 2023.  Groundwater production for the first three months of 
Water Year 2023 (October through December 2022) is documented in Table 3-1 D, Appropriator 
Producer – Summary of Production for Calendar Year 2022, for Appropriators and Table 3-2 D, 
Overlying Producer – Summary of Production for Calendar Year 2022, for Overlying users.  Total 
production for the first three months of Water Year 2023 was as follows: 

Appropriators: 3,733.40 ac-ft 
Overliers:    346.60 ac-ft 

Similarly, Appropriator production during the last nine months of Water Year 2023 (January 
through September 2023) is documented in Table 3-1 E, Appropriator Producer – Summary of 

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-17

Date: June 5, 2024

From: Hannibal Blandon, ALDA Inc.

Subject: 2023 Consolidated Annual Report and Engineering Report -
Presentation of Comments Received on Draft Report 

Recommendation: Approve the 2023 Annual Report after Comments Received on the 
Draft Report are Presented and Discussed 

ITEM VII-B
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Production for Calendar Year 2023, for Appropriators and Table 3-2-E, Overlying Producer –
Summary of Production for Calendar Year 2023, for Overlying users.  Total production for this 
nine-month period was as follows: 

Appropriators: 9,852.20 ac-ft 
Overliers: 1,100.70 ac-ft 

Total groundwater production for Water Year 2023 from the Beaumont Basin was 15,033 ac-ft. 

The use of imported water is documented on an annual basis in Table 3-4, Annual Supplemental 
Recharge to the Beaumont Basin – Calendar Years 2003-2023.  Imported water deliveries during 
Water Year 2023 amounted to 15,905 ac-ft.  Monthly deliveries to individual agencies for this 
water year are presented in Table 3-10.   

Change in Storage during Water Year 2023 was estimated at 3,643 ac-ft.  Figure 3-17 displays 
the change in elevation between October 2022 and October 2023. 

Response to Comments Received 

Comments by Mr. Swanson, BCVWD

Mr. Swanson’s main comment relates to the absence of documentation of water services 
provided by YVWD to specific parcels in the basin as a result of the Oak Valley Partners 
transfers.  Mr. Zoba indicated, during the presentation of the annual report at the April regular 
meeting, that YVWD’s water rights resulting from the transfer of overlying water rights from OVP 
were equal to 2022’s deliveries of 478.25 ac-ft.  While Counsel Montoya clarified that the water 
has been transferred with finality, Member Jaggers suggested adding further discussion of this 
issue to a workshop agenda.  Mr. Swanson commented that the delivery numbers are on a year-
by-year basis and the expectation is that 2023 consumptions were lower by approximately 20 
percent.  In addition, he commented that the transfers to parcels should be provided for 2023, 
not just rolled over from 2022. 

This issue impacts a number of figures and tables in the report including Figures 3-8 through 3-
11 and tables 3-7 through 3-9.  A positive resolution to this issue may be attained at the June 
meeting or at a later meeting and may impact the ability of the Watermaster Committee to 
approve the Draft of the 2023 Consolidated Annual and Engineering Report. 

Another comment by Mr. Swanson relates to the need to create a table for SGPWA to present 
their storage account balances and transfers of water in the basin.  Table 3-9, Consolidation of 
Storage Accounts, already provides the information requested by Mr. Swanson. 

Mr. Swanson commented that the parcels listed under Resolution 2023-01 be listed in the body 
of the annual report.  These parcels are included as part of the Resolution in Appendix A of the 
report. 

Mr. Swanson had other miscellaneous editorial comments, not discussed here, that will be 
addressed in the final version of the annual report. 

Comments by Member Art Vela, City of Banning 

While the majority of Member Vela’s comments were editorial in nature, he recommended that a 
note should be added to Table 3-8 indicating that the Watermaster has yet to develop a policy to 
account for the various New Yield categories.   

Language will be added to the text of the report addressing this issue. 
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Attached to this Memorandum are all the comments provided by BCVWD and the City of 
Banning. 

Should members of the Watermaster Committee be satisfied that all important comments have 
been addressed properly, we recommend that the Draft of the 2023 Consolidated Annual Report 
and Engineering Report be approved, and a final version produced.  The final version of the 
report will incorporate all comments received in writing and additional comments discussed 
during the meeting.  All comments will be included under Appendix H in the final report. 

The Draft 2023 Consolidated Annual Report is available online from the “Documents & 
Publications” section of the Beaumont Basin Watermaster website 
(www.beaumontbasinwatermaster.org) 
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As per the 2003 Beaumont Basin Judgment, “The Safe Yield of the Beaumont Basin shall be 
redetermined at least every 10 years beginning 10 years after the date of entry of this Judgment.”1

The first redetermination of the Beaumont Basin Safe Yield was conducted in 20132 and revised 
the Safe Yield to be 6,700 acre-ft per year.  The Safe Yield is being redetermined again for 2023. 

At the February Committee meeting, presented a recommended Safe Yield for the next ten years 
(2023 through 2032).  The Safe Yield was redetermined using an updated version of the 
groundwater flow model of the Beaumont Basin that was previously developed for the 2013 Safe 
Yield redetermination.  TH&Co has prepared a draft technical report to the Committee for review 
and consideration.  The technical report includes: 

Updates to the Beaumont Basin Groundwater Flow Model Used to Estimate Safe Yield 
Assumptions for Future Basin Management Forecasts for Use in Model Analysis 
A Description of the Model Calibration 
A Summary of the Analysis of Safe Yield 
Findings and Recommendations 

Based on the analysis using the groundwater flow model, the Beaumont Basin Safe Yield for 2023 
to 2032 is recommended to be 7,100 acre-ft/yr. 

1 Beaumont Basin Judgment. Section VI Administration, 5 (Y). 
2 Thomas Harder & Co., 2015.  2013 Reevaluation of the Beaumont Basin Safe Yield.  Dated April 3, 2015. 

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-18

Date: June 5, 2024

From: Thomas Harder, Thomas Harder & Co.

Subject: Update on the Safe Yield Reset of the Beaumont Basin

Recommendation: For Information and Discussion 

ITEM VII-C
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 Thomas Harder & Co. 

1260 N. Hancock St., Suite 109 
Anaheim, California 92807 

 (714) 779-3875  

1.0 Introduction 

1.1 Background 

The Beaumont Basin is located in the San Gorgonio Pass, a low-relief highland located between 
the San Bernardino Mountains and the San Timoteo Hills in Riverside County, California 
(Figure 1).  The boundaries of the Beaumont Basin (also referred to as the Beaumont Storage 
Unit) were originally defined by Bloyd (1971) and adopted by the Superior Court of the State of 
California (the Court), when the basin was adjudicated per Riverside County case number RIC 
389197, San Timoteo Watershed Management Authority vs. City of Banning, et al. (the 
Judgment) (Figure 2).  It is noted that subsequent studies of the Beaumont Basin area have 
redefined the hydrogeologic boundaries of the groundwater basin (Rewis et al., 2006).  However, 
for purposes of this report, the Beaumont Basin refers to the adjudicated basin area as defined in 
the Judgment. 

water which can be produced annually from a groundwater basin under a given set of conditions 
without causing a gradual lowering of the groundwater level leading eventually to depletion of 

The Safe Yield in the original Judgment was 8,650 acre-ft/yr.  As per the 
Judgment, the Safe Yield is to be reevaluated every 10 years.  In 2013, the Safe Yield was reset 
at 6,700 acre-ft/year.  This report presents the 10-yr reevaluation of the Safe Yield of the 
Beaumont Basin for 2023. 

1.2 Purpose and Scope 

The purpose of this analysis was to reevaluate the Safe Yield of the Beaumont Basin in keeping 
with the requirements of the Judgment.  The evaluation was conducted by developing a detailed 
water balance of the basin and vicinity with the aid of a calibrated numerical groundwater flow 
model.   

The groundwater flow model used for the analysis was originally based on a model previously 
developed by the United States Geological Survey (USGS) for the Beaumont area (Rewis et al., 
2006).  The model had been updated and refined for the 2013 Safe Yield reset.  For the 2023 
Safe Yield reset, the groundwater model was further updated and refined to reflect new data 
collected over the previous 10 years.   

The scope of the evaluation consisted of: 

1. Obtaining and compiling data. 
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2. Updating and refining the existing groundwater flow model.
3. Calibrating the groundwater flow model through December 2022.
4. Create a 50-year future model projection.
5. Reevaluating the safe yield of the Beaumont Basin Adjudicated Area using the calibrated 

groundwater flow model.
6. Preparing this report summarizing the findings.

1.3 Safe Yield Reevaluation Approach

The Safe Yield of the Beaumont Basin is a function of the overall water balance of the area.  
Changes in water/groundwater inflow to the basin and water/groundwater outflow from the basin 
impact the Safe Yield.  As groundwater management and land use changes impact the water 
balance, they also impact the Safe Yield.  A generalized expression of the water balance is as 
follows:

Inflow Outflow = +/- Change in Storage (1)

The water balance equation for pre-developed conditions (prior to human occupation) can be 
further expressed as:

(Iss + Imfr + Ipr + Istr)    (Oss + Oet) = S (2)

Where:

Iss = Inflow from Subsurface Underflow

Imfr = Inflow from Mountain Front Recharge

Ipr = Inflow from Areal Recharge from Precipitation

Istr = Inflow from Infiltration from Runoff in Stream Beds

Oss =  Subsurface Outflow

Oet =  Evapotranspiration

S = Change in Groundwater Storage

Under pre-developed conditions, the groundwater basin would be in a state of equilibrium such 
that the inflow and outflow would balance and there would be no significant long-term change in 
storage.  Under this condition, groundwater levels would be relatively stable (Figure 3).
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Underdeveloped land use conditions, the water balance changes as groundwater is pumped from 
the basin for irrigation and municipal supply (Figure 4).  Lowering of the groundwater table 
resulting from pumping reduces the amount of groundwater that would otherwise leave the basin 
and reduces evapotranspiration losses in areas of shallow groundwater (e.g. San Timoteo Creek).  
Some of the pumped groundwater used for irrigation infiltrates past the roots of the plants and 
returns to the groundwater as return flow.  Groundwater return flow also occurs as a result of 
discharges from individual septic systems.  Other sources of recharge to the groundwater under 
developed land use include wastewater treatment plant discharges and artificial recharge in 
spreading basins.  Finally, the balance of precipitation infiltration and runoff changes in areas of 
buildings and roads that were previously native soil and vegetation.

The water balance equation for developed land use conditions can be modified as follows:

(Iss + Imfr + Ipr + Istr + Irf + Iar)    (Oss + Oet + Op) = S (3)

Where:

Irf = Inflow from Return Flow

Iar = Inflow from Artificial Recharge

Op= Outflow from Groundwater Pumping

Under developed basin conditions, if the inflow terms exceed the outflow terms, then the 
groundwater in storage increases (become positive) and groundwater levels rise.  If the outflow 
terms exceed the inflow, then the groundwater in storage decreases (become negative) and 
groundwater levels drop.

The Safe Yield of a developed groundwater basin is the combination of pumping and recharge 
under a given land use condition that results in no long-term change in groundwater storage in 
the basin.  The water balance equation can be rearranged and simplified to estimate Safe Yield:

Safe Yield = S + Op - Iar (4)

This relationship is valid if the following conditions are met:
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1. The Safe Yield incorporates a hydrology that is representative of a relatively long period 
of record that includes multiple wet and dry hydrologic cycles.

2. The land use conditions are representative of the time period.
3. Pumping and recharge within the basin does not result in adverse impacts.

The approach used to reevaluate the Safe Yield of the Beaumont Basin was to use the calibrated 
numerical groundwater flow model to simulate future projections of groundwater pumping and 
artificial recharge in the context of a long-term average hydrology and return flow based on 
projected land use conditions.  The Safe Yield was estimated for the 10-yr period from 2013 to 
2022 based on the historical and projected water balance for 1978 through 2032 from the 
calibrated model and Equation 4 above.

1.4 Types and Sources of Data

Compilation, review and analysis of multiple types of data were necessary to refine the 
groundwater flow model.  The various types of data are summarized in Figure 5 and include 
geology, soils/lithology, hydrogeology, surface water hydrology, climate, land use, topography, 
groundwater recharge and recovery, and climate change data. Groundwater levels, precipitation, 
imported water, well construction information, groundwater quality, and pumping test data were 
stored in a relational database expanded from database files provided by the USGS, San 
Gorgonio Pass Water Agency (SGPWA), Beaumont Cherry Valley Water District (BCVWD), 
South Mesa Water Company (SMWC), City of Banning, Yucaipa Valley Water District
(YVWD), Riverside County Flood Control and Water Conservation District, and Beaumont 
Basin Watermaster. Other types of data necessary for analysis were compiled into spreadsheets.  
Historical groundwater quality data was collected and can be incorporated into future model 
analyses if a water quality transport component is added to the existing groundwater flow model.

Data for updating and refining the groundwater flow model were obtained from multiple sources:

Geological Data including geologic maps and cross sections were obtained from the USGS and 
the California Geological Survey (CGS).

Soils/Lithological Data including detailed lithologic logs from wells and test boreholes, 

California Department of Water Resources (DWR), City of Banning, Yucaipa Valley Water 
District (YVWD), South Mesa Water Company (SMWC), and Beaumont-Cherry Valley Water 
District (BCVWD). 

Hydrogeological Data including groundwater levels, pumping test data, and groundwater 
chemistry were obtained from the San Gorgonio Pass Water Agency (SGPWA), BCVWD, 
SMWC, YVWD, and City of Banning. 
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Groundwater Recharge and Recovery Data including spreading basin locations and 
dimensions, artificial recharge, water well construction, well locations, groundwater production, 
and information for septic return flow estimates were obtained from SGPWA, BCVWD, SMWC, 
YVWD, and City of Banning.

Hydrological (i.e. Surface Water) Data consisted of stream gage data along Little San 
Gorgonio Creek and San Timoteo Creek and was obtained from BCVWD and USGS.  
Wastewater treatment plant discharge data was obtained from the City of Beaumont.

Climate Data was acquired from the Riverside County Flood Control and Water Conservation 

Information System (CIMIS) at the University of California, Riverside station. Future 
climatology, hydrology, and streamflow was obtained from DWR.

Land Use Data was obtained from the DWR.  Aerial photographs of land use conditions were 
obtained from the USGS, the United States Department of Agriculture Firescope, and ESRI 
Imagery Basemaps.  Zoning maps from General Plans were obtained from the City of Beaumont, 
the City of Banning, the City of Calimesa, and Riverside County.

Topographical Data including Digital Elevation Models (DEMs) and topographical maps were 
acquired from the USGS.

In addition to the various types of data, numerous historical reports on the geology, 
hydrogeology and groundwater management of the Study Area were reviewed.  These reports 
included USGS publications, DWR reports and bulletins, and agency reports.  Publications relied 
on for the generation of this report are listed in the References (Section 7).
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2.0 Updates to the Groundwater Flow Model

2.1 Updated Model Calibration Period

The previous model had been updated with groundwater pumping, recharge, and imported water 
data through December 2021.  Model input files were appended to extend the model calibration 
period from January 2022 through December 2022. The updated 2023 model uses monthly stress 
periods; therefore, twelve stress periods were appended to the model to extend the calibration 
through December 2022. 

The previous historical period of the model was January 1927 through December 2021. TH&Co 
shortened the historical calibration period by removing January 1927 through December 1977 
from the model. This modification was made to enhance the runtime efficiency.

2.2 Created Uniform Model Stress Periods

Model stress periods are discrete time intervals over which groundwater flow and associated 
boundary conditions are simulated in a groundwater flow model. These stress periods divide the 
simulation period into manageable segments, allowing for the representation of temporal 
variations in boundary conditions, such as recharge rates, pumping rates, and hydraulic head 
values. Each stress period typically represents a fixed duration, such as a month, a season, or a 
year, depending on the temporal resolution required for the model simulation period. 

In the previous version of the model, each stress period did not represent a uniform period. There 
were stress periods which represented multiple years and stress periods which represented only a 
few days. Having uniform stress periods helps maintain numerical stability during the simulation 
by preventing abrupt changes in boundary conditions between time steps. This reduces the 
likelihood of convergence issues, and numerical instabilities that may arise when the model 
encounters discontinuities in boundary conditions. Consistent stress periods makes model 
updates easier as it becomes unnecessary to convert model input data received from the 
stakeholders into various time units of years, months, and days. Lastly, uniform stress periods 
increase the compatibility of post-processing the results of the groundwater flow model; making 
temporal conversions redundant. 

2.3 Changed Model Layering

The previous version of the Beaumont Basin groundwater model consistently underestimated 
shallow groundwater levels at the Noble Creek recharge basins, relative to measured 
groundwater level data.   The discrepancy between simulated and measured groundwater levels 
at Noble Creek Shallow monitoring well NC-4S was greatest during times when large volumes 
were being recharged into the Noble Creek recharge basins. Further analysis of cross sections of 
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the area suggested that the model was not representing the interbedded fine-grained layers (silt 
and/or clay) in the upper approximately 400 feet of subsurface sediments that were, in reality, 
impeding the recharge rates and resulting in a higher recharge mound. 

To address the model calibration issues in the Noble Creek recharge basin area and better 
represent the interbedded nature of the sediments above the regional aquifer system, TH&Co 
added a low permeability 50-foot-thick confining unit uniformly across the entire model domain
(Figures 6 through 8).  This confining unit was added based upon silt/clay lenses observed in 
lithologic logs for wells SMWC 04, YVWD 34 and 48, BCVWD 24 through 26, BCVWD 29, 
BCVWD MW-1, 2S/1W-35J01, Banning C-2A, Banning C-3, and Banning M9. The addition of 
the new low permeability unit resulted in splitting the previous model Layer 1 into three layers 
(Layers 1 through 3; Figures 7 and 8).  The previous model Layer 2 became model Layer 4 and 
has not changed in terms of thickness or depth relative to the previous version of the model.  
The thickness of each of the four new model layers is shown on Figure 9a through 9d.

Overall, adding the low permeability layer significantly improved model calibration at well 
NC-4S (see Section 4).

2.4 Updated The Model Solver

The solver of a groundwater flow model is used to solve the mathematical equations that govern 
the movement of groundwater flow through a porous media. For the Beaumont Basin model 
update, the solver for the groundwater flow model update was converted from MODFLOW 2005 
to MODFLOW Newton. This conversion involves transitioning from a traditional finite-
difference numerical solver to a Newton-Raphson-based solver, which offers enhanced 
capabilities for solving nonlinear groundwater flow equations. The MODFLOW Newton solver 
uses iterative methods that converge quicker for highly complex nonlinear problems. The three 
main benefits to using the Newton solver are to improve accuracy during groundwater flow 
calculations, improve convergence of the model, and enhance model stability. 

2.5 Updated the Stream Simulation Package in the Model

To better represent flow in San Timoteo Creek in the southern part of the model domain, 
TH&Co updated the Beaumont Basin groundwater flow model with an updated version of the 
MODFLOW stream package.  The stream package was updated from the STR package (Prudic, 
1989) to the Streamflow Routing package (SFR) (Niswonger et al., 2006).  The SFR package 
allows for dynamic simulation of streamflow routing and more accurate simulation of surface 
water-groundwater interactions, such as gaining and losing streams, infiltration, and seepage, 
which are critical for representing groundwater-surface water interactions, such as occur along 
the San Timoteo Creek drainage.
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Streamflow in San Timoteo Creek is generated by a combination of discharges of treated 
wastewater from the City of Beaumont wastewater treatment plant, rising groundwater, and 
periodic stormflow runoff from Marshall Creek, Noble Creek, and Little San Gorgonio Creek 
(Figure 10). Stream flow data used for this study were obtained from a USGS stream gage on 
Little San Gorgonio Creek and manual gaging of San Timoteo Creek (Figure 10).  Little San 
Gorgonio Creek surface water flows were measured by the USGS from 1948 to 1985.  Surface 
water flow within San Timoteo Creek was measured by YVWD on a weekly basis from 2002 to 
2012.

Base
Creek by the City of Beaumont and groundwater discharge to the creek channel.  The primary 

(WWTP) (Figure 10).  The second discharge point is in a small drainage north of the WWTP.  
Monthly wastewater discharge data were available from the City of Beaumont for the model 
update period through 2022 and historical discharges formed the basis for San Timoteo Creek 
flow in Segment 1 of the SFR (Figure 11).  Flow in Segment 2 of the SFR was based on YVWD 
manual measurements (Figure 12) taken at the downstream location shown on Figure 10.

2.6 Modified Simulation Method for Groundwater Flow Between No Flow 
Zones in the Western Model Domain

The MODFLOW DRT (Drain Return) (Prudic, 1989) package was incorporated into the 
Beaumont Basin model in parts of the western Beaumont Basin to better simulate shallow 
groundwater flow between isolated no flow zones (Figure 13).  The isolated no flow zones are 
conceptualized to represent outcrops of low permeability San Timoteo Formation separated by 
more permeable shallow alluvial channels that direct runoff from the Singleton Hills area to San 
Timoteo Creek.  The narrow geometry of the active model domain in these areas resulted in 
numerical instability in the previous version of the model.    The DRT is designed to simulate the 
interaction more efficiently between shallow subsurface groundwater flow upgradient of the 
narrow channels and groundwater flow within the channels. During periods when groundwater 
levels discharge at the land surface, the DRT package accounts for surface water infiltration back 
into the aquifer in the narrow channels. Therefore, the DRT package allows for a more realistic
simulation of water through these geological features.

2.7 Updates to Model Package Controlling Cell-by-Cell Flow 

Use of the MODFLOW Newton solver allowed TH&Co to incorporate a more robust package to 
simulate the flow between model cells.  Accordingly, TH&Co replaced the Block-Centered Flow
(BCF) package (McDonald & Harbaugh, 1988) in the previous model with the Upstream 
Weighting (UPW) (Niswonger & Panday, 2011) package, which is designed to improve the 
representation of hydraulic conductivity and anisotropy within the model domain. The transition 
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to the UPW package enhances the model's capability to represent spatial variability in 
hydrogeological properties, improve simulation accuracy, and better capture flow dynamics in 
heterogeneous groundwater systems.

2.8 Updated Model Calibration Targets

In addition to appending the previous model calibration target wells with updated data, TH&Co 
revised the calibration targets in the updated model.  Three calibration targets were removed:
Powers (2S/1W-32G01), Phillips (3S/1W-12D01), and Wilkins (2S/1W-34M01).  These wells 
were removed since data for the updated calibration period was unavailable. TH&Co added ten
new groundwater level calibration target wells: Noble Creek Park, Noble Creek 4, BCVWD 25, 
Tukwet B, Tukwet C, Tukwet D, YVWD 34, BCVWD 29, Delph, and Hewitt (Figure 14).  New 
calibration targets were primarily wells identified as locations in the model which had good 
quality groundwater level data and were generally further from other calibration targets. 

2.9 Updated Model Boundary Conditions

In addition to updating model input files, TH&Co updated the hydrographs used for boundary 
conditions with groundwater level data measured through December 2022 (Appendix A).
Figure 13 shows the updated 2023 model boundary conditions which includes no flow cells, 
General Head Boundary (GHB) (McDonald & Harbaugh, 1988) cells, and Boundary Recharge 
cells. A comparison of previous model boundary conditions with the current updated model is 
shown on Figure 15.

2.9.1 Conversion of Constant Head Boundary Cells to General Head Boundary Cells

For some boundary conditions, TH&Co converted the Constant Head (CHD) (Harbaugh et al., 
2000) package boundary condition cells to the General Head Boundary (GHB) package (Figure 
13). MODFLOW GHB boundary cells are more flexible and versatile than CHD boundaries. 
While CHD boundaries maintain a constant head value throughout the simulation, GHB
boundaries allow for spatially varying head values, which can better represent natural conditions 
such as local gradients or hydraulic head variations along a boundary. GHB boundaries can 
simulate various boundary conditions, including specified head, specified flow, or a combination 
of both. This flexibility allows for the simulation of more complex hydrogeological scenarios. 

2.9.2 Conversion of General Head Boundary Cells to Mountain Block Recharge Cells

TH&Co converted all of the cells along the northern model boundary from GHB cells to 
mountain block recharge cells.  Recharge in these cells is simulated using injection wells in the 
MODFLOW WEL (Well) (Harbaugh et al., 2020) package (Figure 13). Mountain block recharge 
cells are used to represent the infiltration of precipitation or snowmelt into the groundwater 
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system, capturing the spatial variability of recharge rates along the boundary. This allowed for 
more flexibility in adjusting recharge across the boundary during calibration.

2.10 Updates to Groundwater Pumping

Groundwater pumping for municipal supply was updated in the 2023 model based on data 
provided by BCVWD, SMWC, YVWD, and City of Banning. All municipal groundwater 
pumping was updated through December of 2022. Figure 16 shows the location of all the 
production wells inside the model. Total groundwater pumping in the Beaumont Basin has 
increased from just over 5,000 acre-ft/yr in 1978 to just under 19,000 acre-ft/yr in 2022 (Figure 
17).

2.11 Incorporated Additional Recharge Basins

Additional recharge basins were constructed and put into operation within the Beaumont Basin 
Adjudicated area since the last Safe Yield reset in 2013 (Figure 16). In the previous model only 

Little San Gorgonio Creek Recharge Facility 
(LSGCRF) (located outside the adjudicated boundary) and Noble Creek northwest 
recharge facility existed. In the 2023 model update, TH&Co incorporated Noble Creek southeast 
and Brookside East and West were added to the model. Imported water deliveries to LSGCRF 
were discontinued in 2020 and no deliveries to these basins were included in the 10-year forecast 
period. BCVWD started delivering imported water to Noble Creek 1 & 2 starting in 2006 and 
continued to recharge water through 2022 and into the forecast (Table 1). SGPWA delivered 
water to Brookside East from 2019 to 2022. Brookside West was added to the model but in this 
model update does not receive water in the calibration or forecast period. SGPWA along with 
other stakeholders do plan on using this basin for imported water recharge in the future.

2.12 Updated Recharge From Precipitation

The climate of the Study Area has been characterized as transitional, with marine coastal 
influences to the west and arid Mojave Desert influences to the east (Rewis et al., 2006).  The 
area has hot summers and cool winters.  Historical annual precipitation at the Beaumont 
precipitation station, operated by the Riverside County Flood Control District, has ranged from 
6.4 inches in 1999 to 35.0 inches in 1978 with an annual average of 17.2 inches (Figure 18).  
Analysis of the cumulative departure from mean precipitation at this station indicates the 
following trends:

The period from approximately 1885 through 1903 was relatively dry.

The period from 1904 through 1946 was relatively wet.

The period from 1947 through 1977 was relatively dry.

The period from 1978 through 1983 was relatively wet.
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The period from 1984 through 1990 was relatively dry.

The period from 1991 through 1998 was relatively wet.

The period from 1999 through 2023 was relatively dry.

Average annual reference evapotranspiration (ETo) in the Study Area is relatively high.  Average 
annual ETo at the University of California, Riverside CIMIS station, located approximately 
12 miles west of the Study Area, is 56.37 inches.  Due to the relatively deep groundwater table 
throughout most of the Study Area, only groundwater in the riparian area along San Timoteo 
Creek is subject to ET (Figure 10).

Groundwater recharge from artificial recharge basins, return flow associated with the various 
land use conditions, and infiltration in Noble Creek and Marshall Creek were addressed in the 
model using the recharge package.  Recharge was applied to the uppermost active model layer 
within 34 individual recharge zones (Figure 19).  The relatively large number of recharge zones 
was necessary to enable the simulation of changes in return flow and streambed infiltration over 
time.  

2.13 Changes in Aquifer Parameters from Recalibration of the Updated Model 

Given the changes in model layering and other boundary conditions in the updated 2023 model 
relative to the previous version, it was necessary to recalibrate the model to provide an optimum 
match of measured and model-generated groundwater levels (see Section 4 herein).  As aquifer 
parameters were adjusted during this process, the recalibration effort resulted in changes to 
parameter value arrays in the model, including horizontal hydraulic conductivity, vertical 
hydraulic conductivity, specific yield, and specific storage (see Appendix B).  
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3.0 Future Projections

As the reevaluation of the Safe Yield of the Beaumont Basin applies to the future period from 
2023 through 2033, TH&Co included a 10-year projection of basin recharge and pumping in the 
water budget period used to estimate the Safe Yield.  The forecast is based on assumptions for 
hydrology, groundwater pumping demand, imported water recharge, and anticipated projects to 
recharge/pump groundwater for a 50-year projection, as described herein. However, only the 
forecasted period from 2023 through 2033 was included in the analysis of Safe Yield.

3.1 Climate and Precipitation Projection

The climate and precipitation forecast for the 50-year projection period was completed using the 
2070 climate change factors from the DWR climate change model (DWR, 2018). DWR's climate 
change model outputs a precipitation factor across a 6 km by 6 km grid matrix covering 
California.  The precipitation factor is applied to the historical precipitation record at each grid
cell to estimate by 2070 
(Figure 20). To account for future precipitation in the Beaumont model forecast, TH&Co 
conducted a statistical analysis on the historical precipitation record at the Beaumont 
Precipitation Station (see section 2.12), classifying historical years into the following 
precipitation categories: very wet, wet, average, dry, and very dry. A proxy precipitation year 
was then picked for each one of the categories and the DWR 2070 climate change factor was 
then applied (Table 2). TH&Co applied a random 50-year pattern of the five precipitation 
categories described above across the 50-year model projection (2023-2071).

3.2 Groundwater Pumping Forecast

Projected groundwater pumping in the model forecast period 2023-2072 was based on pumping 
projections provided by BCVWD, SMWC, YVWD, and City of Banning. Forecast period total 
groundwater pumping for the entire Study Area for 2023-2032 is shown in (Figure 17). 
Groundwater pumping is forecast to increase from just over 20,000 acre-ft/yr in 2023 to over 
25,000 acre-ft/yr in 2032. Overlyer pumping for the 50-yr projection simulation was based on the
5-year historical average monthly pumping from 2018-2022. 

3.3 Imported Water Forecast

Projections of artificial recharge in the model forecast period were estimated based on 
Table A imported water allocation and DWR projections of imported water availability in the 
future.  -ft/yr. DWR Final State Water Project 
Delivery Capability Report (DWR, 2020) describes the percentage of Table A water State Water 
Project contractors can expect in the future and the number of years they can expect it. TH&Co 
assigned imported water deliveries in any given year in accordance with the climate categories 
described in Section 3.1 (Table 3). Very wet years hydrologically were assigned a high 
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percentage of imported water delivery (97 percent).  In contrast, very dry years hydrologically 
were assigned a low percentage of imported water delivery (7 percent).

Imported water was assigned to individual recharge facilities in the Beaumont Basin on a priority 
basis.  Water was first assigned to the Noble Creek Recharge facility.  If the recharge capacity of 
those basins were maximized, recharge was then assigned to Brookside East. The recharge
capacity at each facility was based upon the area of each basin and a historical maximum 
infiltration rate.

3.4 Natural Recharge Water Forecast

Precipitation recharge for the model forecast period was assigned to the MODFLOW recharge 
package based on the proxy year precipitation projections shown in Table 2.  The recharge value 
for each recharge package zone (Figure 19) for the historical proxy year was applied to the 
forecast period in accordance with its precipitation category (very wet, wet, average, dry, and 
very dry (see Section 3.1 and Table 2 for more information).

3.5 YVWD ASR Project

The YVWD is planning to implement a groundwater recharge and recovery project which would 
become operational in 2026. This project includes four injection wells and three extraction wells, 
as shown on Figure 21.  The project would recharge and/or recover up to 2,000 acre-ft/yr of 
imported water. These injection and extraction wells were added into the 2023 updated model 
based on planned locations provided to TH&Co by YVWD (Figure 21). The ASR project 
involves purchasing imported water during wet periods when excess water is available and
injecting it into the local aquifer for storage. During times of high demand or drought, the stored 
water can be withdrawn from the aquifer and treated for distribution to meet the needs of 

.
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4.0 Model Calibration

The revisions to the model changed the pumping and recharge stresses that affect model 
calibration, so the model was recalibrated to reflect the new data. This involved a two-step 
process:

1. Manually modifying aquifer property values to optimize the fit between measured 
groundwater levels and modeled groundwater levels, and

2. Conducting an automated parameter estimation process (PEST) to further refine the 
calibration.

TH&Co used PEST (Parameter ESTimation) to make changes to horizontal hydraulic 
conductivity, vertical hydraulic conductivity, specific yield, and specific storage. PEST uses 
algorithms to iteratively adjust parameter values, updating the model simulations and comparing 
them with observed data until an optimal fit is achieved (Doherty, 2002). PEST was allowed to 
explore specific ranges of each parameter space for horizontal hydraulic conductivity, vertical 
hydraulic conductivity, specific yield, and specific storage but was not allowed outside of the 
range consistent with historical pumping test data in the Beaumont Basin.

Calibration hydrographs showing both measured and model-generated groundwater elevations 
are provided in (Appendix C).  The simulated groundwater elevations reasonably match the 
measured elevations at most of the target wells in the model. A scatter plot of simulated versus 
measured groundwater elevations for the 2,689 groundwater level observations in the calibration 
is displayed model wide in (Figure 22). The correlation coefficient between the simulated and 
measured values is 0.93, which meets the benchmark minimum value of 0.90 noted in DWR
(2016) and Hill and Tiedemann (2007). Values of 0.90 and above indicate a strong positive 
correlation between the measured and model-generated groundwater levels (i.e., as one value 
increases, so does the other and vice versa).

-mean square 
error (NRMSE) where the error is the difference between the measured and model-generated 
groundwater level.  The NRMSE is expressed as a percent with results less than 10 percent 
generally considered to be acceptable.  The NRMSE for the 2023 model with respect to 
groundwater elevations is 5.4 percent (Figure 22).
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5.0 Analysis of Safe Yield

The Safe Yield of the Beaumont Basin is a function of the overall water balance of the 
adjudicated area.  As described in Section 1.3, the Safe Yield can be expressed using the 
following equation:

Safe Yield = S + Op - Iar (4)

where:

S = Change in Groundwater Storage

Op= Outflow from Groundwater Pumping

Iar = Inflow from Artificial Recharge of Supplemental Water

This relationship is valid if the following conditions are met:

1. The Safe Yield incorporates a hydrology that is representative of a relatively long period 
of record that includes multiple wet and dry hydrologic cycles.

2. The land use conditions are representative of the time period.
3. Pumping and recharge within the basin does not result in adverse impacts.

The updated Safe Yield estimate for the Beaumont Basin was based on a water budget developed 
using the updated and recalibrated groundwater flow model of the basin (see Table 4).  The 
water budget includes both the historical period from 1978 through 2022 and the forecast period 
from 2023 through 2032.  The Safe Yield is based on Equation 4 above and the average 
groundwater pumping, change in aquifer storage, and imported water recharge for the 1978 
through 2032 period.

Multiple realizations of the Beaumont Basin model were evaluated before selecting the water 
budget shown on Table 4, which was used to estimate Safe Yield.  The purpose of analyzing 
multiple model realizations is to account for uncertainty in the model input parameters, many of 
which are estimated.  A model realization is a model with the same area and layering but 
different parameter distributions.  For the analysis of Safe Yield, TH&Co originally analyzed 
100 different realizations of the Beaumont model, each with different aquifer parameters, 
hydrology, and mountain front recharge varied within acceptable ranges.  To be considered for 
evaluation of Safe Yield, a realization would need to result in an acceptable model calibration in 
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accordance with the criteria described in Section 4.  Of the original 100 model realizations, 79 
resulted in an acceptable calibration for use in estimating Safe Yield.  

The Safe Yield estimates from each of the 79 acceptable model realizations formed a normal 
distribution when plotted (see Figure 23).  The Safe Yield estimates ranged from 6,700 acre-ft/yr 
to 7,300 acre-ft/yr.  The Safe Yield recommended herein (7,100 acre-ft/yr) represents the 50th

percentile of the distribution of estimates derived from the uncertainty analysis.  This means that 
there is a 50 percent chance of the estimate being lower and a 50 percent chance of the estimate 
being higher, within the range of the estimates.  The Safe Yield does not include imported water 
recharge.

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 87 OF 268



Beaumont Basin Watermaster                                                                                                                DRAFT
2023 Reevaluation of the Beaumont Basin Safe Yield                                                                            May 2024

23

6.0 Findings and Recommendations

A calibrated numerical groundwater flow model of the Beaumont Basin has been updated and 
refined based data collected since the earlier version of the model was developed.  The updated 
and refined model is calibrated to industry standards and is a valuable tool for evaluating both 
the historical water balance of the Beaumont Basin and future water balance based on projections 
of groundwater production and artificial recharge.  Analysis of the Beaumont Basin historical 
water budget from the groundwater flow model has resulted in the following findings:

The water balance resulting from the analysis of future groundwater production and 
artificial recharge shows that change in groundwater storage during the 50-yr historical 
and forecast period from 1978 to 2032 ranges from 10,574 acre-ft/yr to -14,233 acre-ft/yr 
with an average of 4,251 acre-ft/yr.  Average storage change over the 10-yr period (2013-
2022) was 2,150 acre-ft/yr.  

Changes in groundwater storage over the 50-year period (1978-2032) are variable and are 
highly dependent on groundwater pumping, recharge from precipitation, and imported
water for recharge.  As noted in TH&Co (2018), imported water recharge that is not 
captured downgradient will likely result in higher losses.

The Safe Yield based on an uncertainty analysis of the model-generated water budgets 
from 79 different realizations of the updated Beaumont Basin model is approximately 
7,100 acre-ft/yr.  This value represents the 50th percentile of the normalized distribution 
of safe yield estimates from the 79 different realizations.

Based on the analysis presented herein, including an analysis of model uncertainty, the 
recommended Safe Yield of the Beaumont Basin for the next 10 years (2023 through 2032) is 
7,100 acre-ft/yr.
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Calendar Year
Little San Gorgonio Creek Recharge 

Facility (acre-ft)

Noble Creek
Recharge Facility (1 & 2)

(acre-ft)

Brookside East Recharge Facility
(acre-ft)

Brookside West Recharge Facility
(acre-ft)

Annual Total
(acre-ft)

2003 77 0 0 0 77

2004 814 0 0 0 814

2005 687 0 0 0 687

2006 778 3,501 0 0 4,279

2007 541 4,501 0 0 5,042

2008 758 3,933 0 0 4,691

2009 852 5,482 0 0 6,335

2010 1,215 7,065 0 0 8,280

2011 1,842 8,779 0 0 10,621

2012 1,827 8,983 0 0 10,810

2013 881 8,634 0 0 9,515

2014 17 5,013 0 0 5,030

2015 9 3,467 0 0 3,476

2016 18 10,796 0 0 10,814

2017 6 14,940 0 0 14,946

2018 0 12,621 0 0 12,621

2019 0 13,770 383 0 14,153

2020 1 11,005 464 0 11,470

2021 0 2,387 117 0 2,504

2022 0 1,311 500 0 1,811

2023 0 16,781 0 0 16,781

2024 0 13,496 0 0 13,496

2025 0 6,921 0 0 6,921

2026 0 10,034 0 0 10,034

2027 0 7,437 0 0 7,437

2028 0 4,801 0 0 4,801

2029 0 12,414 0 0 12,414

2030 0 12,020 0 0 12,020

2031 0 14,795 0 0 14,795

2032 0 7,437 0 0 7,437

Average (2003-2032) 344 7,744 49 0 8,137

Total (2003-2032) 10,323 232,324 1,464 0 244,112

Historical & forecast period imported water data was received from SMWC, YVWD, BCVWD, SGPWA, and The City of Banning.

Beaumont Basin Annual Imported Water Deliveries

1 of 1  May 2024
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Model Forecast
Year

Proxy Year
Proxy Year

Precipitation (in.)
Category

2023 2005 26.9 Very Wet

2024 2005 26.9 Very Wet

2025 2018 6.6 Dry

2026 2015 10.1 Average

2027 2015 9.6 Average

2028 2007 4.4 Very Dry

2029 2019 19.8 Wet

2030 2015 10.7 Average

2031 2005 30.0 Very Wet

2032 2015 12.1 Average

Proxy year precipitation was determined from data at Beaumont Precipitation Station #13.

Categories were determined by statistically classifying the historical precipitation data.

Beaumont Model Forecast Period Proxy Year Selection

1 of 1  May 2024
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Category[1] Proxy Year
SWP Allocation

(%)
Annual Allocation Volume[3]

(acre-ft)
Logic

Very Wet 2005 97% 16,781 Single Wet Year allocation From DWR[4] SWP 2019 Delivery Capability Report
Wet 2019 78% 13,494 Average Between Average and Very Wet Year

Average 2015 58% 10,034 Long Term Average allocation From DWR SWP 2019 Delivery Capability Report
Dry 2018 33% 5,709 Average Between Average and Very Dry Year

Very Dry 2007 7% 1,211 Single Dry Year allocation From DWR SWP 2019 Delivery Capability Report

[1] Categories were determined by statistically classifying the historical precipitation data. See Table 2 For More Information.
[2] SWP = State Water Project
[3] Based on San Gorgonio Pass Water Agencies maximum SWP Table A allocation which equals 17,300 acre-ft/yr.
[4] DWR = California Department of Water Resources

Model Forecast Period SWP[2] Imported Water Proxies

1 of 1  May 2024
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(acre-ft)

Year

1978 11,585 0 0 3,364 43 1,502 16,494 (11,475) 0 (6,987) (18,461) (1,967)
1979 13,009 0 0 3,477 30 1,130 17,646 (10,005) 0 (6,831) (16,836) 811
1980 15,496 0 0 3,409 43 947 19,895 (8,954) 0 (5,967) (14,921) 4,974
1981 11,384 0 0 3,590 13 938 15,925 (8,388) 0 (6,561) (14,949) 976
1982 14,597 0 0 3,600 33 1,001 19,231 (9,463) 0 (5,345) (14,808) 4,423
1983 16,604 0 0 3,587 44 1,009 21,244 (9,702) 0 (4,726) (14,428) 6,817
1984 11,850 0 0 3,693 10 978 16,531 (10,115) 0 (5,483) (15,598) 933
1985 10,427 0 0 3,534 9 903 14,872 (9,352) 0 (6,735) (16,087) (1,215)
1986 10,450 0 0 3,705 9 850 15,014 (8,173) 0 (6,722) (14,895) 120
1987 10,358 0 0 3,542 11 852 14,763 (8,971) 0 (7,490) (16,461) (1,698)
1988 10,003 0 0 3,676 10 789 14,478 (8,102) 0 (8,059) (16,160) (1,683)
1989 10,276 0 0 3,849 10 996 15,131 (7,903) 0 (11,187) (19,090) (3,960)
1990 10,224 0 0 3,790 9 969 14,992 (8,058) 0 (12,570) (20,628) (5,636)
1991 10,213 0 0 3,850 10 909 14,981 (8,222) 0 (10,667) (18,889) (3,908)
1992 11,616 0 0 3,804 24 861 16,306 (8,159) 0 (9,671) (17,830) (1,524)
1993 17,711 0 0 3,740 32 813 22,297 (9,396) 0 (7,355) (16,751) 5,546
1994 14,432 0 0 3,804 28 844 19,108 (9,871) 0 (8,138) (18,009) 1,099
1995 18,008 0 0 3,864 33 884 22,789 (10,057) 0 (6,020) (16,078) 6,711
1996 12,440 0 0 3,813 9 889 17,150 (10,124) 0 (6,775) (16,899) 251
1997 12,995 0 0 3,893 25 951 17,865 (10,024) 0 (8,060) (18,084) (219)
1998 17,076 0 0 3,946 42 1,066 22,130 (10,980) 0 (7,710) (18,690) 3,441
1999 12,123 0 0 3,673 7 1,006 16,810 (9,614) 0 (9,957) (19,571) (2,761)
2000 10,908 0 0 3,871 9 943 15,731 (8,951) 0 (14,143) (23,095) (7,364)
2001 10,935 0 0 3,928 8 989 15,860 (8,862) 0 (14,624) (23,486) (7,626)
2002 10,748 0 0 3,831 8 886 15,474 (7,128) 0 (18,438) (25,566) (10,092)
2003 12,720 0 0 3,904 19 1,114 17,757 (7,393) 0 (12,266) (19,659) (1,902)
2004 13,985 0 0 4,099 20 923 19,028 (7,919) 0 (16,703) (24,622) (5,594)
2005 19,121 0 0 3,886 32 983 24,022 (8,822) 0 (14,694) (23,516) 506
2006 14,246 3,501 0 4,283 6 1,089 23,125 (9,591) 0 (17,901) (27,492) (4,367)
2007 11,395 4,501 0 4,285 4 1,056 21,242 (9,751) 0 (20,559) (30,309) (9,067)
2008 11,760 3,933 0 4,830 13 936 21,471 (9,613) 0 (18,264) (27,876) (6,405)
2009 12,023 5,482 0 4,815 9 922 23,252 (9,560) 0 (16,565) (26,125) (2,873)
2010 13,314 7,065 0 5,379 15 933 26,706 (10,533) 0 (14,547) (25,080) 1,626
2011 14,983 8,779 0 5,130 21 989 29,902 (12,113) 0 (14,668) (26,781) 3,121
2012 13,432 8,983 0 5,065 8 916 28,404 (11,885) 0 (15,327) (27,212) 1,192
2013 12,610 8,634 0 4,273 4 1,017 26,538 (12,579) 0 (17,798) (30,377) (3,839)
2014 12,624 5,013 0 3,348 7 934 21,926 (11,979) 0 (17,896) (29,875) (7,949)
2015 13,123 3,467 0 2,711 8 770 20,079 (11,625) 0 (13,556) (25,181) (5,102)
2016 13,062 10,796 0 4,968 11 778 29,615 (11,334) 0 (16,615) (27,949) 1,666
2017 12,183 14,940 0 6,762 11 910 34,806 (13,618) 0 (16,779) (30,397) 4,409
2018 13,635 12,621 0 4,332 12 873 31,474 (13,369) 0 (18,120) (31,489) (15)
2019 16,208 14,153 0 6,595 19 981 37,956 (14,699) 0 (17,116) (31,814) 6,142
2021 14,052 2,504 0 1,735 5 839 19,134 (12,188) 0 (21,179) (33,367) (14,233)
2022 14,348 1,811 0 2,304 4 912 19,379 (12,615) 0 (19,917) (32,532) (13,152)

Change in 
Storage[e]

Groundwater Budget for the Beaumont Basin Adjudicated Area (January 1978 - Decemeber 2032)

Groundwater Inflows (acre-ft) Groundwater Outflows (acre-ft)

Subsurface 
Inflow into the 

Adjudicated Area

Imported Water 
for Recharge[a]

Recharge 
from the 
Mountain 

Block

Wellbore 
Flow[d]

Total 
Inflow

Subsurface 
Outflow out of 

the Adjudicated 
Area

Deep Infiltration 
of Precipitation 
and Runoff in 

Stream[c]

Imported Water 
for Injection[b]

Evapotran-
spritation (ET)

Groundwater 
Pumping

Total 
Outflow

1 of 2 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 95 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Table 4
DRAFT

(acre-ft)

Year

Change in 
Storage[e]

Groundwater Budget for the Beaumont Basin Adjudicated Area (January 1978 - Decemeber 2032)

Groundwater Inflows (acre-ft) Groundwater Outflows (acre-ft)

Subsurface 
Inflow into the 

Adjudicated Area

Imported Water 
for Recharge[a]

Recharge 
from the 
Mountain 

Block

Wellbore 
Flow[d]

Total 
Inflow

Subsurface 
Outflow out of 

the Adjudicated 
Area

Deep Infiltration 
of Precipitation 
and Runoff in 

Stream[c]

Imported Water 
for Injection[b]

Evapotran-
spritation (ET)

Groundwater 
Pumping

Total 
Outflow

2023 19,856 16,781 0 4,708 41 665 42,051 (10,252) 0 (21,225) (31,477) 10,574
2024 20,730 13,496 0 4,056 32 715 39,030 (10,657) 0 (21,529) (32,185) 6,845
2025 15,555 6,921 0 2,424 8 705 25,613 (10,986) 0 (21,940) (32,926) (7,313)
2026 14,639 10,034 2,000 1,307 9 2,763 30,752 (11,064) 0 (23,743) (34,807) (4,055)
2027 13,980 7,437 2,000 1,454 6 2,760 27,637 (11,325) 0 (23,992) (35,316) (7,679)
2028 13,542 4,801 2,000 1,763 9 2,740 24,855 (9,949) 0 (24,217) (34,166) (9,311)
2029 16,270 12,414 2,000 771 19 2,787 34,260 (12,490) 0 (24,508) (36,998) (2,738)
2030 15,513 12,020 2,000 1,557 16 2,746 33,853 (10,871) 0 (24,722) (35,593) (1,740)
2031 20,504 14,795 2,000 2,458 34 2,741 42,532 (9,664) 0 (24,942) (34,606) 7,926
2032 15,517 7,437 2,000 1,461 6 2,783 29,204 (11,201) 0 (25,221) (36,423) (7,219)

Average (1978 - 2022) 13,088 2,837 0 4,032 17 950 20,923 (10,126) 0 (12,362) (22,488) (1,565)
Average (1978 - 2032) 13,728 4,251 255 3,698 17 1,166 23,115 (10,257) 0 (14,406) (24,663) (1,548)

[a] Values prior to 2023 are reported values provided by the stakeholders.
Values from 2023 onward are based on anticipated deliveries off the State Water Project associated with forecasted precipitation.

[b] Values reported by YVWD.
[c] Includes deep percolation of precipitation and runoff in stream, channels (stream channels include Noble Creek and Marshall Creek),

 return flows (e.g., landscaping, parks, golf courses, transmission losses, septic systems, etc.).
[d] Wellbore flow refers to the movement of water through the annular space between the well casing and the surrounding formation in a groundwater well.
[e] As all "Total Outflow" values are presented as negative (parenthesized) values, the "Change in Storage" is calculated as "Total Inflow plus Total Outflow".

2 of 2 May 2024
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Conceptual Water Balance - Pre-developed Conditions

Note:
*Not to scale.
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Conceptual Water Balance - Developed Conditions
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Figure 11
DRAFT

Historical period data comes from treated wastewater discharges to Coopers Creek by the City of Beaumont.
Forecast period wastewater recharge was determined using proxy years from the historical period (See Section 2.13).
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Figure 12
DRAFT

Historical period data for 1978-1985 was interpolated from the USGS Little San Gorgonio Creek gage.
Historical period data for 2002-2012 was measued by YVWD on San Timoteo Creek.
Forecast period wastewater recharge was determined using proxy years from the historical period (See Section 2.13).
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Figure 17
DRAFT
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Beaumont Basin Watermaster 
2023 Reevaluation of the
Beaumont Basin Safe Yield

Figure 18
DRAFT

Source: Riverside County Flood Control Water Conservation District, Station Number 13 (2023)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Figure 22
DRAFT

Modeled vs. Measured Groundwater Elevations
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Beaumont Basin Watermaster 
2023 Reevaluation of the
Beaumont Basin Safe Yield

Figure 23
DRAFT
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Appendices
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Appendix A

Model Boundary Condition Hydrographs
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from Chester well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 1 (Chester Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from El Casco Schoolhouse well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 2 (El Casco Schoolhouse Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from SMWC 07 well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 3 (SMWC 07 Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from SMWC 11 well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 4 (SMWC 11 Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from SMWC 01 well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 5 (SMWC 01 Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from Banning CW #C5 well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 6 (Banning CW #C5 Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from Banning M8 well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 7 (Banning M8 Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from 3S/1W-14J02 well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 8 (3S/1W-14J02 Well)
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Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix A
DRAFT

Groundwater elevations at this boundary well were selected based on observed data from Cemetery well. 

The groundwater elevations bounds were allowed to vary based on model layering and reasonable expectations to get a decent calibration fit.

Boundary Condition Well Hydrograph
GHB 16 (Cemetery Well)
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Appendix B

Model Parameters
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Beaumont Basin Watermaster DRAFT

2023 Reevaluation of the Beaumont Basin Safe Yield  May 2024

Appendix C

Model Calibration & Forecast Period Hydrographs at 
Calibration Targets
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Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

Hewitt

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 1 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 150 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

2,550

2,600

Tukwet B (3S/2W-01C01) 

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 2 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 151 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,150

2,250

2,350

2,450

2,550

2,650

2,750

BCVWD 25 (2S/1W-35P01) 

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 3-4
Perforations = 600-1451 ft bgs

(1255-2106 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 3 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 152 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

2,550

2,600

Oak Valley #1 (1007025)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-4
Perforations = 400-1370 ft bgs

(1205-2175 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 4 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 153 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

Moreno 6 (2S/2W-25B01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 5 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 154 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,100

2,200

2,300

2,400

2,500

2,600

2,700

Martin (3S/1W-01N01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 6 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 155 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,200

2,300

2,400

2,500

2,600

2,700

2,800

BCVWD MW-1

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 7 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 156 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,200

2,300

2,400

2,500

2,600

2,700

2,800

2,900

BCVWD 16 (2S/1W-27B01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-3
Perforations = 530-694, 710-725 ft bgs

(2181-2345, 2150-2165 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 8 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 157 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,100

2,200

2,300

2,400

2,500

2,600

2,700

BCVWD 02

Observed Model Predicted Ground Surface Elevaion Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-3
Perforations = 445-782 ft bgs

(1864-2201 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 9 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 158 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,050

2,150

2,250

2,350

2,450

2,550

2,650

BCVWD 01 (3S/1W-03K03)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-3
Perforations = 320-694 ft bgs

(1937-2313 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 10 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 159 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

Banning M10 

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 2-4
Perforations = 400-1000 ft bgs

(1478-2078 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 11 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 160 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

2,550

Anderson (3S/1W-05Q01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 1.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 12 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 161 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,020

2,040

2,060

2,080

2,100

2,120

2,140

2,160

2,180

2,200

Singleton (2S/2W-35D01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-4
Perforations = 7-264 ft bgs

(1851-2108 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 13 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 162 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

USGS Highland (2S/1W-35J03)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 14 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 163 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,100

2,200

2,300

2,400

2,500

2,600

Sun Lakes (12L01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 15 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 164 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,200

2,300

2,400

2,500

2,600

2,700

Beckman (2S/1W-29)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-3
Perforations = 420-520 ft bgs

(2106-2206 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 16 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 165 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

2,550

BCVWD 29

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 3-4
Perforations = 513-1413 ft bgs

(1132-2032 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 17 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 166 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

2,550

2,600

Noble Creek Park (2S/1W-33R02)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 18 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 167 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

1,700

1,720

1,740

1,760

1,780

1,800

1,820

1,840

1,860

1,880

1,900

Vanderveen (2S/2W-20K01)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 19 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 168 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

44896

2,000

2,100

2,200

2,300

2,400

2,500

2,600

Banning M9

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 3-4
Perforations = 601-1201 ft bgs

(1357-1957 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 20 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 169 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

Well Perforated in Model Layer #

(000-0000 ft amsl)

2,000

2,100

2,200

2,300

2,400

2,500

2,600

Summit Cemetery

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 21 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 170 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

YVWD 34

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-4
Perforations = 173-803 ft bgs

(1559-2189 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 22 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 171 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,150

2,250

2,350

2,450

2,550

2,650

2,750

NC-4D

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layer 3
Perforations = 600-700 ft bgs

(2041-2141 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 23 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 172 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,100

2,200

2,300

2,400

2,500

SMWC 01 (2S/2W-14J02)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-2
Perforations = 228-438 ft bgs

(1978-2188 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 24 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 173 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,200

2,300

2,400

2,500

2,600

2,700

2,800

NC-4S

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layer 1
Perforations = 480-520 ft bgs

(2221-2261 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 25 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 174 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

1,950

2,000

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

South Mesa #15 (2S/2W-14F02)

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well Perforated in Model Layers 1-2
Perforations = 160-348 ft bgs

(2036-2224 ft amsl)

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 26 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 175 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

Tukwet D (3S/1W-32M01) 

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 3.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 -
Dec 2032)

Page 27 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 176 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,000

2,050

2,100

2,150

2,200

2,250

2,300

Tukwet C

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 1.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast 
Period

(Jan 2023 - Dec 
2032)

Page 28 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 177 OF 268



Beaumont Basin Watermaster
2023 Reevaluation of the Beaumont Basin
Safe Yield

Appendix C
DRAFT

Model Calibration Hydrographs

2,100

2,150

2,200

2,250

2,300

2,350

2,400

2,450

2,500

2,550

2,600

Delph

Observed Model Predicted Ground Surface Elevation Layer 1 Bottom Layer 2 Bottom

Well assumed to be preforated in model layer 1.
Actual Perforation Interval: Unknown

Historical Period
(Jan 1978 - Dec 2022)

Forecast Period
(Jan 2023 - Dec 

2032)

Page 29 of 29 May 2024

2024-06-05 BEAUMONT BASIN WATERMASTER MEETING AGENDA - PAGE 178 OF 268



Dudek was tasked with reviewing the BBWM Rules and Regulations (last amended in 
December 2022) and has prepared a redline version with suggested edits of the revised Rules 
and Regulations. At this meeting, Dudek will seek clarification on the following statements in the 
Rules and Regulations: 

1. Section 2.13 Interventions

The last sentence of this section reads, “Interveners shall have no water rights under the
Judgement (unless acquired from an Appropriator Party).”

The Judgment has no declaration that “Interveners shall have no water rights 
(unless acquired from an Appropriator Party).” 
What is the water right that may be acquired by an Appropriator Party? Is it the 
Appropriative Water Right? 
Can an Intervening Party apply for a Groundwater Storage Agreement?  

2. Section 4.3 Losses or Spills from the Basin

Last sentence reads, “Supplemental Water stored pursuant to Groundwater Storage
Agreements shall be lost prior to Basin water (i.e., unused operating safe yield) held in
Storage by a Party to the Judgement.”

Does this imply that Stored Water is the first volume of water to be removed at 
the southern and western boundaries of the Basin? 

3. Definition of Stored Water

“Stored Water” means Supplemental Water stored in the Beaumont Basin pursuant to a
Groundwater Storage Agreement with the Watermaster.

Should “Stored Water” include New Yield Water? 

4. Discussion on revising Watermaster Forms and potentially merging Forms 7 and 8

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-19

Date: June 5, 2024

From: Steven Stuart, Dudek 

Subject: Update on Revising the Beaumont Basin Watermaster Rules and 
Regulations

Recommendation: For discussion purposes only

ITEM VII-D
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At the February 2024 regular Committee meeting, TH&Co presented a framework for analysis of 
potential undesirable results in the Beaumont Basin.  The purpose of the framework was to 
assess the types of conditions in the basin that could result in groundwater level impacts to 
stakeholders.  TH&Co proposed a “stress test” using the groundwater flow model to analyze a 
range of hydrogeologic conditions and their effects on groundwater levels and storage. 

As a follow-up to the February 2024 meeting, TH&Co has prepared a scope of work and cost 
estimate (attached) to analyze three future basin scenarios using the updated calibrated 
groundwater flow model of the Beaumont Basin.  Our proposed approach is to define an initial 
scenario, with Committee input, that reflects a “worst case” dry hydrogeologic condition.  The 
other two scenarios would iteratively test wetter conditions to assess the relative impact on the 
ability of Basin Stakeholders to pump groundwater without undesirable results. The three 
scenarios would be compared against a baseline scenario, which is what was developed for the 
redetermination of the Safe Yield. 

The cost estimate to analyze three scenarios is $67,720.  Additional scenarios can be 
developed and analyzed for $21,100 per scenario. 

The scope of work can be completed within six months of authorization to proceed. 

Date: June 5, 2024 

From: Thomas Harder, Thomas Harder & Co.

Subject: Analysis of Future Hydrogeologic Scenarios Using the Model

Recommendation: For Information and Discussion 

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-20 

ITEM VII-E
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Thomas Harder & Co. 
1260 N. Hancock St., Suite 109 

Anaheim, California 92807
(714) 779-3875

May 28, 2024

Mr. Art Vela 
Beaumont Basin Watermaster 
99 E. Ramsey St. 
Banning, California 92220 

Re: Proposed Scope of Work for Analysis of Future Hydrogeologic Scenarios

Dear Mr. Vela: 

At the request of the Beaumont Basin Watermaster (BBWM), Thomas Harder & Company

(TH&Co) has prepared this proposed scope of work (SOW) to analyze alternative future 
hydrogeologic scenarios forecast for the adjudicated area of the Beaumont Basin (the 
Basin).  The objective of the work is to develop a plausible range of basin hydrologic conditions 
(precipitation and imported water recharge) to stress the Basin and determine if those conditions 
could result in undesirable results. This scope of work and cost estimate assumes the development
and analysis of three scenarios.  However, the effort is iterative, and costs are provided on a per 
scenario basis should additional scenarios be needed and approved by the BBWM committee. 

METHODOLOGY

TH&Co redetermined the safe yield of the Basin as presented to the BBWM in a workshop given 
at Beaumont-Cherry Valley Water District headquarters on February 7, 2024 

.  The safe yield analysis relied on a groundwater flow model (GFM) comprised of a 
January 1978 through December 2022 and a 10-year 

forecast period spanning January 2023 through December 2032.  For this SOW, the same GFM 
and forecast duration period will be used, with modifications as necessary to simulate the forecast 
scenarios. 

SCOPE OF WORK

The SOW involves the following tasks: 
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1. Define the forecast scenarios;
2. Modify GFM input files to simulate the forecast scenarios - ;
3. Conduct the model runs ;
4. -
5. Prepare and submit draft technical memorandum of the results .

TASK 1: DEFINE THE FORECAST SCENARIOS

This SOW assumes that three (3) forecast scenarios will be evaluated. It is assumed that a
prolonged period of extreme dry hydrologic conditions would have the highest probability of 
producing undesirable results in the Basin.  Accordingly, our proposed approach is to define an 
initial scenario that reflects a worst case dry hydrogeologic condition and iteratively test wetter 
conditions to assess the relative impact of these conditions on the ability of Basin Stakeholders to 
pump groundwater without undesirable results.  The three scenarios would be compared against a 
baseline scenario, which is what was developed for the redetermination of the Safe Yield.

The hydrogeologic conditions will be characterized using: 1) precipitation and availability of 
imported water, 2) overlier pumping, and 3) operation of proposed injection wells in the Yucaipa 

service area. In short, the forecast scenarios are based on 
climate and pumping.

The following presents the proposed forecast scenarios.  TH&Co envisions this task to be a 
collaborative effort and seeks input from all stakeholders in finalizing the forecast scenarios before 
continuing onto subsequent tasks.

As presented at the February workshop, with respect to precipitation and availability of imported 
on a water year (WY) basis:

WY 2005 = very wet;

WY 2019 = wet;

WY 2015 = average;

WY 2018 = dry; and

WY 2007 = very dry.

For the sake of consistency, these proxy years will be used to represent hydrogeological conditions
in the analysis as well. Table 1 below shows a preliminary selection of proxy water years for the 
forecast period of each proposed scenario. As shown in the table, the best case and worst case 
forecast scenarios consist of two alternating proxy water years whereas the average case forecast 
scenario consists of a single proxy water year.
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Table 1: Precipitation / Availability of Imported Water Proxy Water Years

for the Forecast Scenarios

Forecast Water Year Scenario 1

(Worst Case)

Scenario 2 Scenario 3 Baseline

2023 WY 2018 (dry) WY 2019 (wet) WY 2019 (wet) WY 2005 (very wet)

2024 WY 2007 (very dry) WY 2018 (dry) WY 2018 (dry) WY 2005 (very wet)

2025 WY 2018 (dry) WY 2007 (very dry) WY 2007 (very dry) WY 2018 (dry)

2026 WY 2018 (dry) WY 2018 (dry) WY 2018 (dry) WY 2015 (average)

2027 WY 2007 (very dry) WY 2019 (wet) WY 2019 (wet) WY 2015 (average)

2028 WY 2019 (wet) WY 2018 (dry) WY 2018 (dry) WY 2007 (very dry)

2029 WY 2018 (dry) WY 2015 (average) WY 2015 (average) WY 2019 (wet)

2030 WY 2007 (very dry) WY 2018 (dry) WY 2018 (dry) WY 2015 (average)

2031 WY 2015 (average) WY 2007 (very dry) WY 2007 (very dry) WY 2005 (very wet)

2032 WY 2018 (dry) WY 2015 (average) WY 2019 (wet) WY 2015 (average)

For this analysis, overlier pumping in each scenario is assumed to be 1.25 times the average 
historical overlier pumping between 2018 and 2023 (5 years).

Pumping by Approriators in each scenario is in accordance with the pumping projections used in 
the Baseline.

The baseline assumes proposed injection wells will begin operation in January 2026
and continue through December 2032 at a constant pumping rate of 500 acre-feet per year per well 
(i.e., 2000 acre-feet per year).

For this analysis, the best case, worst case, and average case forecast scenarios will be based on 
assumed injection rates as follows:

Scenario 1 (worst case): The four injection wells do not go into operation (i.e., 0 acre-feet
per year) but the demand supplied by the extraction wells continues at 2,000 acre-ft/yr;
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Scenario 2:  The four injection wells do not go into operation (i.e., 0 acre-feet per year) but
the demand supplied by the extraction wells continues at half of design capacity or 1,000
acre-ft/yr;

Scenario 3: The four injection wells do not go into operation (i.e., 0 acre-feet per year) but
the demand supplied by the extraction wells continues at 500 acre-ft/yr.

TASK 2: MODIFY INPUT FILES

The GFM is configured in the widely-used U.S. Geological Survey (USGS) MODFLOW code.  
To run the code, the user must provide packages
include parameters that vary with time whereas others do not.  For this analysis, packages that do 
not have time-variant parameters will not be modified.  All packages that have time-variant 
parameters to be modified for this proposed analysis are listed in Table 2 below.

Table 2: Time-Variant Packages to be Modified for the Analysis

Package Function

Evapotranspiration 

(EVT)

This package allows the user to vary evaporation surface, depth, and rate.  All these parameters are 

varied within the GFM over time.

General Head 
Boundary (GHB)

This package allows the user to vary groundwater elevations and conductances over time.  The 
groundwater elevations at locations along the perimeter of the model domain and in some instances 

immediately outside the adjudicated boundary, are varied over time.

Multi-node Well 
(MNW2)

This package allows the user to vary pumping rates over time. As currently configured, the pumping 
rates for all wells are varied within the GFM over time.

Recharge (RCH) This package allows the user to vary recharge rates over time.  As currently configured, recharge rates 
in 33 individual recharge zones are varied within the GFM over time.

Streamflow Routing 
(SFR)

As currently configured, this package allows the user to vary streambed conductivity and thickness by 
reach (model cell) but not over time.  However, stream channel roughness coefficient, upstream 

stream channel width, and downstream stream channel width are varied within the GFM over time.

Well (WEL) As currently configured, this package is used to simulate mountain block/mountain front recharge. 
This process is varied within the GFM over time at all cell locations specified in the WEL package.

The historical calibration of the model will not change and will utilize the 50th percentile realization 
from the 2023 redetermination of the Basin Safe Yield.  Each of the time-variant packages of the 
10-yr forecast period for the three scenarios will be adjusted in the model to reflect the monthly 
pumping and recharge specific to each scenario.
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TASK 3: SIMULATIONS

The input files for each scenario will be appended to the historical period in the calibrated baseline 
model and analyzed. It is assumed for this cost estimate that the same historical realization of the 
model used to estimate Basin Safe Yield will be used for the scenarios.

TASK 4: POST-PROCESSING

The USGS MODFLOW post-
water budget components for each scenario. TH&Co will select up to ten representative wells for 
analysis of hydrographs to assess the relative impact of the conditions assumed in each scenario 
on groundwater levels.  TH&Co will also evaluate and present the water budgets to assess impacts 
of dry conditions on subsurface inflow and outflow.

TASK 5: REPORTING

The findings of the analysis will be presented in a technical memorandum (TM).  Information from 
the safe yield reset report currently being prepared by TH&Co and to be presented at the June 
meeting may be briefly summarized in the TM where relevant; however, the TM will focus on the 

model results of dry hydrologic conditions, the potential impacts of these conditions on 
groundwater levels throughout the Basin, and the potential for impacts to stakeholders.  The cost 
estimate for this task assumes preparation of one draft version of the report and one final version.

COST AND SCHEDULE

The cost for the proposed scope of work is $67,720 (see Table 1).  It is anticipated that the work 
can be completed within 6 months of receiving approval to proceed.

If the BBWM requires analysis of additional scenarios, TH&Co can analyze them at a cost of 
$21,100 per scenario.  It is estimated that analysis of each additional scenario will add 3 to 4 weeks 
to the schedule.

As always, we appreciate the opportunity to provide our services to the Beaumont Basin 
Watermaster. If you have any questions, please contact us.

Sincerely,

Thomas Harder, P.G., C.HG. Jim Van de Water, P.G., C.HG.
Principal Hydrogeologist Principal Hydrogeologist
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Principal 
Hydrogeologist

Associate 
Hydrogeologist

Senior Geologist
Project 

Geoscientist
Staff

Geoscientist
Graphics Clerical

$220/hr $190/hr $160/hr $135/hr $115/hr $100/hr $80/hr

1 Define the Forecast Scenarios 12 0 0 0 24 0 0 $5,400 $0 $5,400

2 Preparation of Input Files 40 0 0 0 120 0 0 $22,600 $0 $22,600

3 Simulations 12 0 0 0 24 0 0 $5,400 $0 $5,400

4 Post-Processing 32 0 0 0 64 8 0 $15,200 $0 $15,200

5 Reporting 40 0 0 0 80 8 4 $19,120 $0 $19,120

Totals => 136 0 0 0 312 16 4 $67,720 $0 $67,720

Optional Task

Setup and Analysis of Each Additional 
Scenario

40 0 0 0 100 8 $21,100 $0 $21,100

Cost Estimate

Beaumont Basin Watermaster - Analysis of Future Hydrogeologic Scenarios

Task Description Total Labor
Reimbursable 

Expenses
Total Cost

1 of 1
 28-May-2024

N:\Projects\Beaumont_WM\Proj_Mngt\2024\Proposal_for_Scenario_Simulations\Draft_Scenario_Cost_Estimate_V1 (05072023)
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At the April 2024 Watermaster Committee meeting, the Committee agreed to continue holding at 
least three additional special meetings to enable planning to develop strategies to optimize 
management of the groundwater basin.  TH&Co/Alda has been attending special meetings under 
Task Order 4.  However, the original scope of work for attendance at up to four meetings has 
been used and additional meetings are out of scope. 
 
The proposed amendment to the scope of services for Task Order No. 4 is for preparation and 
attendance at an additional three Special Meetings. 
 
The proposed budget is $12,825.00 and is based on 80 engineering and administrative hours.  

The financial impacts associated with the proposed contract amendment would result in a budget 
line item of $12,825.00, and if approved would result in invoices sent to each Watermaster 
Committee member totaling up to $2,565.00. 

BEAUMONT BASIN WATERMASTER
MEMORANDUM NO. 24-21

Date: June 5, 2024

From: Thomas Harder, Thomas Harder & Co.

Subject: Consideration of Amendment to Task Order No. 4 for Preparation and 
Attendance at Special Committee Meetings

Recommendation: Approve an amendment to Task Order No. 4 for a sum not to exceed 
$12,825.00 

ITEM VII-F
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Thomas Harder & Co.
1260 N. Hancock St., Suite 109

Anaheim, California 92807
(714) 779-3875

May 28, 2024

Mr. Art Vela
Beaumont Basin Watermaster
99 E. Ramsey St.
Banning, California 92220

Re: Beaumont Basin Watermaster Proposed Amendment to Task Order 4 -
Attendance at Special Committee Meetings

Dear Mr. Vela,

This letter outlines our proposed scope of services and consulting fee to prepare for and attend 
three additional Special Meetings for the Beaumont Basin Watermaster (the Watermaster).  To
date, four Special Meetings have been held to develop strategies to optimize management of the
groundwater basin. Three additional meetings are being envisioned to further articulate the
vision and goals of the Beaumont Basin Watermaster. The cost estimate to attend the three 
additional meetings would be an amendment to Task Order 4.

Our proposed scope of services includes preparation for and attendance at three Special 
Committee meetings.

Estimated Hours: 60 Hours

Estimated Cost: $12,825.00

The total estimated cost for this scope of work is $12,825 as summarized in Table 1.  Services
will be billed on a time and materials basis up to the approved limit according to the billing rates 
shown in Table 1.
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Attendance at Special Committee Meetings 28-May-24

2

I appreciate the opportunity to provide consulting services for the Beaumont Basin Watermaster.  
If you have any questions, -4449.

Sincerely,

Thomas Harder, P.G., C.HG.
Principal Hydrogeologist
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Task Description
Principal 
Hydro-

Geologist

Associate 
Hydro-

Geologist

Senior 
Hydro-

Geologist

Project
Geo-

Scientist

Staff
Geo-

Scientist
Graphics Clerical

Total 
Hours 
TH&Co

Project 
Manager

Professional 
Engineer

Staff 
Engineer

Total 
Hours 
ALDA

Total Cost

$220/hr $190/hr $160/hr $135/hr $115/hr $100/hr $80/hr $225/hr $200/hr $175/hr

1
Special Meeting Preparation 9 0 0 6 0 0 0 15 9 0 0 9 $4,815

2

Special Meeting Attendance (Assume 3 
Meetings) 18 0 0 0 0 0 0 18 18 0 0 18 $8,010

Total Labor Hours Tasks 1 and 2  27 0 0 6 0 0 0 33 27 0 0 27 $12,825

Cost Estimate for Beaumont Basin Watermaster Engineering Services

ALDAThomas Harder & Co.

Task Order No. 3  Attendance at Special Meetings

1 of 1 28-May-24
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