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Leland P. McElhaney, Esq. [SB No. 39257]                  
BRUNICK, McELHANEY& KENNEDY PLC        
1839 Commercent e  r   W    e  s  t                                                                                             
P.O. Box 13130 Exempt from filing fee pursuant to
San Bernardino, California 92423-3130 Gov’t. Code Section 6103              

Telephone: (909) 889-8301  
Facsimile: (909) 388-1889
E-Mail: lmcelhaney@bmklawplc.com

Attorneys for Defendant\Cross-Complainant,
MOJAVE WATER AGENCY

SUPERIOR COURT OF THE STATE OF CALIFORNIA

IN AND FOR THE COUNTY OF RIVERSIDE

Coordination Proceeding Special Title
(Cal. Rules of Court, rule 3.550)

MOJAVE BASIN WATER CASES
                                                                       

CITY OF BARSTOW,

Plaintiff,
vs.

CITY OF ADELANTO, et al.,

Defendant.
                                                                       

AND RELATED CROSS ACTIONS
                                                                       

JCCP NO.: 5265
Lead Case No: CIV 208568

Dept. 1, Riverside Superior Court
Hon. Craig G. Riemer, Retired Judge sitting by
Assignment of the Chief Justice
                                                                            

EX PARTE APPLICATION FOR
ADDITIONAL COURT DIRECTION
REGARDING MOTIONS TO BE FILED
FOR DETERMINATION OF BASE
PERIOD FOR CALCULATING
PRODUCTION SAFE YIELD;
SUPPORTING DECLARATION

Hearing Date: February 20, 2026
Time: 8:30 a.m.
Dept.: 1
RESERVATION ID: 516892201057

Cross-Complainant, the Mojave Water Agency, as the Court-appointed Watermaster, submits

this ex parte application for additional direction from the Court regarding motions to be filed for

determination of the appropriate hydrologic base period to be used in calculating Production Safe

Yield.

On January 21, 2026, the Court issued its Order Denying the Watermaster’s Motion to Adopt

New Hydrologic Base Period. Therein, the Court indicated the Watermaster’s motion is denied

“without prejudice to a more robustly supported motion that addresses the Court’s concerns as
EX PARTE APPLICATION FOR ADDITIONAL COURT DIRECTION REGARDING MOTIONS TO BE FILED FOR DETERMINATION OF

BASE PERIOD FOR CALCULATING PRODUCTION SAFE YIELD
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described in the Analysis” included in the January 21, 2026 Order.

The Order also states that, “any such motion shall not be filed until a copy of a draft of

intended motion has been served on all parties and the Watermaster has conducted a public workshop

concerning the recommendation underlying the motion.”

Watermaster intends to file a motion for approval of the 2001-2020 hydrologic base period,

in compliance with the requirements of the Court’s January 21, 2026 Order. In addition, cross-

defendants Mitsubishi Cement Corporation (“Mitsubishi”), Robertson’s Ready Mix, Ltd

(“Robertson’s”), and CalPortland Company (“CalPortland”) have indicated their intention to file their

own motion for approval of an alternative hydrologic base period, i.e., from 1995-2024. 

There is a shortness of time before Watermaster is required to make its administrative 

recommendation for adjustments in Free Production Allowances, and to thereafter file its motions for

approval of Watermaster’s PSY and FPA recommendations. Accordingly, legal counsel representing

Watermaster and Mitsubishi, Robertson’s and CalPortland have conferred and agree that this ex parte

application be made: (a) for Court approval of a single hearing date and briefing schedule for the two

competing hydrologic base period motions; and (b) for the additional reasons set forth below, to

dispense with the requirement that, “any such motion shall not be filed until a copy of a draft of

intended motion has been served on all parties.”

 Expert consultants retained by Watermaster (Robert Wagner) and by Mitsubishi, Robertson’s

and CalPortland are available to attend a hearing on the competing motions on March 18, 2026.

Therefore, if that date is convenient to the Court’s calendar, Watermaster, Mitsubishi, Robertson’s,

and CalPortland propose that the two competing motions for approval of a hydrologic base period be

heard and determined on March 18, 2026. Watermaster, Mitsubishi, Robertson’s and CalPortland

(“these Parties”) have not been advised that any other party intends to file a motion for approval of

a different hydrologic base period.

In accordance with the normal statutory briefing requirements, these Parties also propose that

each motion must be filed not later than 16 court days prior to March 18, 2026 (i.e., not later than

February 24, 2026), that Opposition briefs be filed at least 9 court days prior to March 18, 2026 (i.e.,

not later than March 5, 2026), and that Reply briefs be filed at lest 5 court days prior to March 18,
EX PARTE APPLICATION FOR ADDITIONAL COURT DIRECTION REGARDING MOTIONS TO BE FILED FOR DETERMINATION OF
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2026 (i.e., not later than March 11, 2026).

Additionally, because of the following actions that have already been taken, Watermaster,

Mitsubishi, Robertson’s, and CalPortland are in agreement that no useful purpose would be served

by requiring drafts of such motions be served on all parties before the motions are actually filed and

served: 

1. On November 12, 2025, Watermaster served on all parties a copy of Watermaster Engineer’s

extensive Statement of Reasons for Recommending 2001-2020 Base Period, a true copy of which is

attached as Exhibit A hereto (pages 10-229 hereto). 

2. On December 12, 2025, Watermaster held a public workshop regarding the selection of a new

hydrologic base period. Exhibit E hereto is a true and correct copy of Watermaster’s PowerPoint

presentation during the workshop (pages 286-325). During the workshop (which was well attended),

Watermaster considered the following alternative base periods: 1991-2022, 1995-2024, 1998-2024,

2001-2020, 2002-2022, and 1931-2022.

3. On January 14, 2026, Watermaster conducted a public hearing regarding the proposed 2001-

2020 hydrologic base period. 

4. Prior to the January 14, 2026 public hearing, Watermaster received comment letters from

various parties, copies of which are attached as Exhibits B, D, G, H, I (pages 248-255, 282-284, 333-

386, 388-390, 392-397). 

5. Watermaster provided written responses to the comment letters. For example, see Exhibit F

hereto (pages 327-332). 

6. Prior to the January 14, 2026 public hearing, Watermaster staff also met separately with

representatives of the California Department of Fish & Wildlife, Mitsubishi, Robertson’s Cement,

Newberry Springs Recreational Lakes Association, and the Baja subarea. 

7. At the conclusion of discussions during the January 14, 2026 public hearing, which included

PowerPoint presentations from Watermaster and several other parties, the Watermaster’s Board of

Directors adopted the Watermaster Engineer’s recommendation that Watermater adopt the 2001-2020

hydrologic base period for PSY calculations, and directed staff to submit same for the Court’s

consideration and approval.
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8. Accordingly, all interested parties have already been fully informed of the bases for

Watermaster’s recommendation of the 2001-2020 base period and Mitsubishi/Robertson Cement’s

recommendation of the 1995-2024 base period, and no useful purpose would be served by requiring

the moving parties to first serve drafts of their proposed motions for determination of the appropriate

hydrologic base period, prior to actually filing and serving the motions. Therefore, Watermaster,

Mitsubishi and Robertson’s Cement respectfully submit that the Court should dispense with the

requirement in its January 21, 2026 Order that, “any such motion shall not be filed until a copy of a

draft of intended motion has been served on all parties and the Watermaster has conducted a public

workshop concerning the recommendation underlying the motion.” 

This ex parte application is based upon this Notice and the Exhibits attached hereto, the

attached supporting Declaration, the contents of the Court’s file, and such additional evidence as may

be presented at the hearing on the application.

Dated: February 17, 2026 BRUNICK,  MCELHANEY & KENNEDY PLC

By:                                                                
Leland P. McElhaney
Attorneys for Defendant/Cross-complainant,
MOJAVE WATER AGENCY
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SUPPORTING DECLARATION

Leland P. McElhaney declares and states:

1. I am an attorney at law duly licensed to practice in all courts of the State of California, and a

principal in the law firm of Brunick, McElhaney & Kennedy PLC, counsel of record for cross-

complainant, the Mojave Water Agency which is the Court-appointed Watermaster in this action. I

have personal knowledge of all matters set forth herein and, if called as a witness, I could and would

testify competently thereto.

2. Attached as Exhibit A hereto is a true and correct copy of Watermaster Engineer’s Statement

of Reasons for Recommending 2001-2020 Base period, served on all Parties on November 12, 2025

(pages 10-229 hereto);

3. Attached as Exhibit B hereto is a true and correct copy of the December 2, 2025 comment letter

Watermaster received from the California Department of Fish and Wildlife (pages 248-255 hereto).

4. Attached as Exhibit C hereto is a true and correct copy of the December 11, 2025 comment

letter received from legal counsel representing Mitsubishi, Robertson’s and CalPortland (pages 257-

280 hereto).

5. Attached as Exhibit D hereto is a true and correct copy of the December 12, 2025 comment

letter received from legal counsel representing the City of Victorville and its subsidiary Victorville

Water District (pages 282-284 hereto)

6. On December 12, 2025, Watermaster conducted a workshop to review and discuss

Watermaster Engineer’s recommendation of the 2001-2020 hydrologic base period for PSY

calculations. Attached as Exhibit E hereto is a true and correct copy of Watermaster Engineer’s Power

Point presentation during the December 12, 2025 workshop (pages 286-325 hereto).

7. Attached as Exhibit F is a true and correct copy of Watermaster’s December 31, 2025 response

to the comment letter from counsel representing Mitsubishi, Robertson’s and CalPortland (pages 327-

332 hereto).

8. Attached as Exhibit G is a true and correct copy of a further comment letter dated January 5,

2026 from counsel representing Mitsubishi, Robertson’s and CalPortland (pages 333-386  hereto). On

January 8, 2026, a remote meeting also was conducted with representatives of Mitsubishi, Robertson’s
EX PARTE APPLICATION FOR ADDITIONAL COURT DIRECTION REGARDING MOTIONS TO BE FILED FOR DETERMINATION OF
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and CalPortland to discuss further the comments provided by Mitsubishi, Robertson’s and

CalPortland’s and Watermaster’s responses thereto. 

9. On January 12, 2026, a remote meeting with representatives of the Newberry Springs

Recreational Lakes Association also was conducted to discuss further the comments provided by the

Newberry Springs Recreational Lakes Association, and Watermaster’s responses thereto.

10. Attached as Exhibit H is a true and correct copy of the January 13, 2026 further comment letter

from legal counsel representing the City of Victorville and the Victorville Water District (pages 388-

390).

11. Attached as Exhibit I hereto is a true and correct copy of Newerry Springs Issues and Questions

for Discussion at Watermaster Workshop Set for January 14, 2026 (pages 392-397 hereto).

12. Attached as Exhibit J hereto is a true and correct copy of Watermaster Engineer’s PowerPoint

presentation during the January 14, 2026 Watermaster public hearing regarding Watermaster

Enginner’s recommendation that Watermaster adopt the proposed 2001-2020 base period as the

appropriate hydrologic base period for PSY calculations (pages 399-419 hereto).  

13. Attached as Exhibit K hereto is a true and correct copy of Mitsubishi, Robertson’s and

CalPortland’s PowerPoint presentation during the January 14, 2026 Watermaster public hearing

(pages 421-435 hereto).

14. Attached as Exhibit L hereto is a true and correct copy of an Opposition for the Proposed Base

Period for Baja which, was read by Mr. Jeff Gaastra during the January 14, 2026 public hearing

(pages 437- 438 hereto).

15. Attached as Exhibit M is a true and correct copy of a chart depicting the difference in PSY

values based upon the 1931-1990 hydrologic base period compared to the 2001-2020 hydrologic base

period presented by Jeff Gaastra during the January 14, 2026 public hearing regarding Watermaster

Engineer’s recommendation that Watermaster adopt the 2001-2020 hydrologic base period (page

440).

16. As demonstrated above, there already have been very extensive exchanges of information and

positions between Watermaster and the Parties who have engaged on the hydrologic base period issue.

I have conferred with counsel of record for Mitsubishi, Robertson’s and CalPortland. We are in
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agreement that under these circumstances no need exists or useful purpose would be served by

requiring these Parties to serve on all Parties their competing motions for determination of the

appropriate hydrologic base period, prior to actually filing and serving the motions. Accordingly,

Watermaster, Mitsubishi, Robertson’s, and CalPortland request that the Court dispense with the

requirement in the Court’s January 21, 2026 Order that “any such motion shall not be filed until a

copy of a draft of intended motion has been served on all parties and the Watermaster has conducted

a public workshop concerning the recommendation underlying the motion.”

17. On Tuesday, February 17, 2026, Watermaster served electronically, a copy of this ex parte

application upon all parties in this Action, and also separately e-mailed copies to Derek Hoffman,

Esq., Carol Boyd, Esq., Stephanie Hastings, Esq., Diana J. Carloni, Esq., and Peter Kiel, Esq.

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

is true and correct, and that this declaration is executed in San Bernardino, California, on February 

17, 2026.

                                                   
Leland P. McElhaney

EX PARTE APPLICATION FOR ADDITIONAL COURT DIRECTION REGARDING MOTIONS TO BE FILED FOR DETERMINATION OF
BASE PERIOD FOR CALCULATING PRODUCTION SAFE YIELD
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William J. Brunick, Esq. (State Bar No 46289) 
1 Leland P. McElhaney, Esq. (State Bar No. 39297) 

BRUNICK, McELHANEY & KENNEDY PLC 
2 1839 Commercenter West 

P.O. Box 13130 
3 San Bernardino, California 92423-3130 

4 Telephone: (909) 889-8301 
Facsimile: (909) 388-1889 

5 E-Mail: bbrunick@bmklawplc.com 
E-Mail: lmcelhaney@bmklawplc.com 

6 
Attorneys for Defendant/Cross-Complainant 

7 MOJAVE WATER AGENCY 
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Coordination Proceeding Special Title ) CASE NO.: CIV 208568 / JCCP5265 
(Cal. Rules of Court, Rule 3.550) ) 

) Dept. 1. Riverside Superior Court 
_M_O_J_A_V_E_ B_A_S_IN_ W_A_T_E_R_ C_A_S_E_S _____ ) Hon. Craig G. Riemer, Retired 

) WATERMASTER ENGINEER'S CITY OF BARSTOW, et al., 
) STATEMENT OF REASONS FOR 

Plaintiff, ) RECOMMENDING 2001-2020 BASE 
) PERIOD 

V. ) 
) 

CITY OF ADELANTO, et al., ) 
) Dept.: 1 
) Honorable Craig G. Riemer, Retired, Judge 
) Presiding 

Defendant. 

---------- - ) 

AND RELATED CROSS ACTIONS ) 

DECLARATION OF ROBERT C. WAGNER 

I, Robert C. Wagner, declare and state as follows: 

I am a licensed Civil Engineer in the State of California and President of the firm of Wagner and 

Bonsignore, Consulting Civil Engineers in Sacramento, California. I serve in the capacity of Engineer 

WATERMASTER ENGINEER'S STATEMENT OF REASONS FOR RECOMMENDING 2001-2020 BASE PERIOD 1 
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for the Mojave Basin Area Watermaster in performance of its duties. I have personal knowledge of the 

matters set forth herein and, if called as a witness, I could and would testify competently thereto. 

DWR Bulletin 84 guidance on the selection of a hydrologic base period. 

The applicable hydro logic base period to be used to implement the terms of the Judgment is not 

defined in the Judgment. However, in January 1996, when judgment was entered in City of Barstow v. 

City of Adelanto, the Watermaster, the Court, and the Parties relied upon a study published in 1967 by 

the California Department of Water Resources (DWR), titled DWR Bulletin 84 (trial exhibit number 

4006), a copy of which is attached as Exhibit A hereto. The Forward to that study states: 

This investigation and report are the result of the recognition by the Mojave Water Agency of its 

need for reliable information on existing water resources, future water requirements, and 

sources of additional water supply to meet the needs for growth of the region it serves. 

Accordingly, the agency, through its legislative representatives, obtained state funds for the 

Department of Water Resources to undertake this investigation .. . 

To provide interested agencies and persons with information as soon as it was available, 

informal meetings were held and two progress reports were published by the Department of 

Water Resources. 

The results of this study show that additional water will be required if the Mojave region is to 

realize its growth potential. The meager rainfall and increasing water demands of the area 

indicate the need for a plan of basin operation that will take full advantage of existing and 

potential water resources, including ground water, imported water, and the use of the ground 

water basins for both storage and distribution of water. 

2 
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The information provided by this study points out the need and provides a foundation for a 

ground water basin model simulation and operational and economic studies, leading to the 

selection by local agencies of an optimum plan of water resources management. 

Bulletin 84 provides the following guidance as to precipitation serving as an index of the 

water supply (Exhibit A, p. 47): 

In any watershed, precipitation is the original source of local water supply; therefore, the amount 

of precipitation to a groundwater basin and its tributary areas serve as an index of the water 

supply available to that basin . ... 

Bulletin 84 also provides the following guidance regarding the criteria to be used for selecting a 

long-term base period (Exhibit A, pp. 47-48): 

The base period conditions should be reasonably representative of long-time hydrologic 

conditions and should include both normal and extreme wet and dry years. Both the beginning 

and the end of the base period should be preceded by a series of wet years or a series of dry 

years, so that the difference between the amount of water in transit within the zone of aeration 

at the beginning and end of the base period would be a minimum. The base period should also 

be within the period of available records and should include recent cultural conditions as an aid 

for projections under future basin operational studies. 

On the basis of the criteria stated in preceding paragraphs, the water years 1936-37 through 

1960-61 were chosen as the base hydrologic period. This 25-year period includes the most recent 

pair of wet and dry cycles; has an average annual precipitation (at Squirrel Inn No. 2) of 40. 7 

inches, which closely approximates the estimated long-time period average of 41. 7 inches; 

3 
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begins and ends after a series of dry years; is within the period of available data; and includes 

recent land use conditions. 

The Los Angeles vs. San Fernando case 

Similar criteria for selecting a hydrologic base period was adopted in City of Los Angeles vs. City 

of San Fernando, et al., 14 Cal.3d 199 (1975), which is consistent with the SGMA definition of 

sustainable yield (Water Code Section 1072l(v)). In City of Los Angeles v. City of San Fernando, the 

State Water Rights Board approved and adopted the Report of Referee dated July 1962 pursuant to the 

requirements of the Court's Order of Reference. Exhibit B hereto are excerpts from volume 1 of the 

July, 1962 State Water Rights Board "Report of Referee," filed in City of Los Angeles v. City of San 

Fernando. 

In the selection of a base study period, the Los Angeles vs. San Fernando case states the base 

period corresponds to the one with precipitation similar to the long-term period of record 1872-73 

through 1956-57. The Report of Referee (1962) also stated the following: 

The desirable base study period is one during which precipitation characteristics in the Upper 

Los Angeles River area approximate the 85-year period of record, 1872-73 through 1956-57. A 

further requirement of such a period · is that additional hydrologic information is available 

sufficient to permit an evaluation of the amount, occurrence and disposal of the normal water 

supply under recent culture conditions. The desirable base period includes both wet and dry 

periods similar in magnitude and occurrence to the normal supply, and during which there are 

sufficient measurements and observations to relate the hydrology to recent culture. 

(Exhibit B, p. 182; emphasis added.) 

Based on the above, the 29-year base period of 1929 through 1957 was selected for the following 

reasons (Report of Referee, pp. 72-73, filed with the Trial Court): 

4 
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1. It was a period of normal precipitation, and sufficient records were available to calculate safe 

yield. 

2. It was a representative period of normal precipitation including a series of wet and dry years 

similar in magnitude and occurrence to the long-term average supply conditions of 1872-73 

to 1956-57. The average annual precipitation during these 29 years closely matched the long­

term average, with only minor deviations. 

3. The years preceding the first and last years of this period were drier than normal, thereby 

reducing unaccounted water in transit toward the water table at the start or end of the period. 

4. It included years with water supply and disposal patterns under cultural conditions similar to 

those in 1949-50, 1954-55, and 1957-58, the years used for determining safe yield. 

There are several similarities between the criteria for selection of a base period described in the 

Report of Referee (1962) by the State Water Rights Board and the guidance from DWR Bulletin 84. 

The similarities in the criteria for a base period selection between DWR Bulletin 84 and City of 

Los Angeles vs. City of San Fernando are summarized as follows: 

• Be representative (similar) to average long-term conditions of supply. 

• Include a series of wet and dry years. 

• Be based upon sufficient records depicting hydrologic conditions. 

• Beginning and end of base periods are below normal (dry). 

• Include periods of recent cultural conditions. 

(Exhibit B, pp. 183-184) 

Initial Hydrologic Base Period 1931-1990 

Based upon DWR's guidance in Bulletin 84, the Parties and the Court in City of Barstow 

determined the initial hydrologic base period should be from 1931 to 1990, because it includes both 

normal and extreme wet and dry years, and meets the other requirements set forth in Bulletin 84. 

5 
WATERMASTER ENGINEER'S STATEMENT OF REASONS FOR RECOMMENDING 2001-2020 BASE PERIOD 

14 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Therefore, after January 10, 1996 (when the Judgment was entered), the hydrologic base period from 

1931 to 1990 was accepted by the Parties as the applicable long-term hydro logic base period for purposes 

of implementing the Judgment. 

The hydrologic base period is important because the production safe yield (PSY) requires a finite 

time period for evaluation. With pertinent information from the selected hydrologic base period, 

Watermaster determines PSY based on an estimate of consumptive uses and production to determine the 

amount of water that the Parties are required to purchase. The Judgment is intended as a funding 

mechanism so that those that pump more than their FP A will be required to purchase Replacement Water 

from Watermaster for recharge in a given subarea. 

As indicated in Bulletin 84, the selected hydrologic base period should include recent cultural 

conditions, because those conditions are directly related to consumptive use and return flow which, in 

turn, directly impact water supply. The Court's Amended Statement of Decision in this proceeding 

acknowledges the importance of the cultural conditions: "Production Safe Yield is always based on a 

particular cultural condition." (Statement of Decision, C. 2.). 

However, the "cultural conditions" for water use and disposal during the 1931-1990 hydrologic 

base period are not representative of recent cultural conditions. W atermaster has compiled land use data, 

historical pumping and irrigated acreages for the last 30 years. The following sections explain the 

changes in cultural conditions since 1990. 

A. Changes in land uses 

Changes over time are significant and must be considered. City of Los Angeles v. City of San 

Fernando notes: "The trial court found ... that since the entry of the former judgment 'the culture of the 

area within the San Fernando Basin ... has been transformed from essentially rural and agricultural to a 

highly developed urban society .... ' Much of the land formerly devoted to irrigated crops has been 
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covered by residential and commercial development." (Id, 14 Cal.3d at 258). A similar transformation 

has occurred in the Mojave Basin Area. 

Exhibit C shows the 30-year changes in land use for each subarea. The National Land Cover 

Database (NLCD) is a product of the U.S. Geological Survey and provides nation-wide data on land 

cover and land cover changes in a 30-meter resolution. The NLCD dataset provides spatial reference and 

descriptive data for characteristics of the land surface such as developed areas, percent of impervious 

surfaces, and percent of tree canopy cover. The NLCD Land Cover dataset is represented categorically 

by 16 different land cover class codes. For purposes of evaluating land use changes in the Basin Area, 

Watermaster focused on two land cover classifications: "Developed" (shown as various shades of red 

colors for the different levels of development) and "Cultivated Crops" (class code 82, shown with a 

brown color and representing agricultural land). 

The NLCD dataset for Alto Subarea (Exhibit C, p. 188) indicates a significant decrease in the 

land cover classified as "Cultivated Crops" from 1990 to 2020. The agricultural land use in Alto 

upstream of the Lower Narrows has disappeared, and agricultural land use in the Transition Zone was 

greatly reduced during that 30-year period. On the other hand, the developed areas in the Alto Subarea 

have extended and increased over that 30-year period, corresponding to the substantial growth in 

residential areas which are now sewered. The change in developed areas in the Alto Subarea is also 

evidenced by the flow patterns of the treated wastewater discharges by VVWRA into the Mojave River 

within the Transition Zone. Exhibit D shows the measured annual discharges by VVWRA for the period 

1990 to 2024. VVWRA discharges started in the 1980s. As agricultural land use changed and new 

developed areas were connected to the sewered system, the patterns of return flows changed. In 1990, 

discharges by VVWRA were nearly 7,000 acre-feet. By 2020, the annual discharges by VVWRA were 

13,719 acre-feet. The long-term increase suggests population growth related to the new developed areas 

shown in land use changes (Exhibit C, p. 188). 

7 
WATERMASTER ENGINEER'S STATEMENT OF REASONS FOR RECOMMENDING 2001-2020 BASE PERIOD 

16 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

The NLCD dataset for the Centro Subarea (Exhibit C, p. 189) indicates a reduction in cultivated 

land, particularly in the Lockhart area and areas near Hodge. Similarly, the NLCD dataset for Este and 

Oeste subareas (Exhibit C, pp. 190-191) shows a considerable reduction in agricultural land use, and 

an increase in the developed areas in the Oeste Subarea. It is noteworthy that Oeste agricultural land 

use is expected to be almost zero now (2025). 

Lastly, the NLCD dataset for the Baja Subarea (Exhibit C, p. 192-193) also shows a reduction 

in agricultural land use in the 30-year period evaluated. For the Baja Subarea, Watermaster also included 

a comparison of the most recent five years (2020 to 2024). This additional comparison documents the 

most recent changes in agricultural land uses, indicating that cultural conditions in the Baja Subarea have 

continued to change. 

W atermaster findings on changes in land uses are consistent with the changes in groundwater 

pumping and number of acres irrigated ("irrigated acreage"), as indicated below. 

B. Changes in Pumping and Irrigated Acreages 

Exhibit E shows the distribution of the total water uses in the Water Years 1990, 2020, 2022, 

and 2024. In 1990, Water Use was predominantly agricultural accounting for 60%, and other uses 

(Commercial, Municipal, Industrial, Golf Course and Recreational) accounting for 40%. Thirty years 

later, with the implementation of the Judgment, the water use distribution has changed. In 2020, 

agricultural uses in the Basin Area was about 21 %, while the other users were about 79%. Continuation 

of the rampdown has led to a continued decline in agricultural pumping. By 2024, agricultural uses 

declined further to only 14% and the remaining 86% corresponds to other uses. 

Exhibit F shows the estimated total production for the Mojave Basin Area by the Type of Use 

from Water Year 1995 to Water Year 2024. The graphic indicates water use trends over nearly a 30-year 

period by five categories: Agricultural, Municipal, Industrial, Golf Course, and Recreational. During the 

peak Water Year 1996, total water production was close to 195,000 acre-feet. There was a remarkable 
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downward trend in water use over time. By Water Year 2023-2024, total water use was about 111,000 

acre-feet, a reduction of about 43% from the Water Year 1996 when the Judgment was implemented. In 

1995, agricultural use (red bars) accounted for the largest share (nearly 88,000 acre-feet). Agricultural 

use dropped significantly after 1998 and continued to decline steadily. It is presently below 20,000 acre­

feet indicating a major shift away from irrigated farming. Municipal use (blue bars) remains the largest 

component after agriculture declined. It fluctuates but generally stays between 70,000 and 100,000 acre­

feet showing relative stability compared to other uses. Other use categories (Industrial, Golf Courses, 

Recreational) represent a small portion of the total use. In general, golf courses and recreational uses 

remain relatively constant, while industrial use has a slight variability. 

Exhibit G provides a graphic of the Agricultural Water Production (blue bars) and Irrigated 

Acreages (red line) for all subareas combined from 1995 to 2024. 

Exhibit H provides graphics of the Agricultural Water Production (blue bars) and Irrigated 

Acreages (red line) for each individual subarea from 1995 to 2024. 

• Alto Subarea. For the Alto Subarea, both water production and irrigated acreage have declined 

consistently over time. In 1995, agricultural water production in Alto was about 14,600 acre-feet. 

By 2024, agricultural water production dropped to roughly 1,200 acre-feet. Watermaster's data 

on irrigated acreage shows a similar trend. In 2000, irrigated crops were grown on 1,452 acres. 

By 2024, irrigated crops were reduced to 221 acres. Irrigated acreages show a steady downward 

trend, with notable drops after 2002 (966 acres) and 2008 (711 acres). 

• Centro Su barea. Agricultural water production and irrigated areas in Centro Subarea have 

declined over the 30-year period. In 1995, agricultural water production in Centro was about 

27,400 acre-feet. By 2024, agricultural water production dropped to roughly 6,200 acre-feet. 

Watermaster's data on irrigated acreage shows a similar trend. In 2000, irrigated crops were 
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grown on 2,029 acres. By 2024, irrigated crops were reduced to 1,093 acres. Irrigated acreages 

show some variability over time; however, a steady downward trend can be observed after 2008. 

• Baja Subarea. In 1995, agricultural water production in Baja was about 35,200 acre-feet. By 

2024, agricultural water production dropped to roughly 5,500 acre-feet. Watermaster's data on 

irrigated acreage shows some variability; however, irrigated areas show a steady downward trend 

during recent years. In 2000, irrigated crops were grown on 5,296 acres. By 2024, irrigated 

acreages were reduced to 1,779 acres. Watermaster concludes that agricultural pumping patterns 

and irrigated areas have changed during the last five years. This is consistent with the evidence 

of land use changes observed in Baja during the 2020 to 2024 period (Exhibit C). 

• Este Subarea. Both agricultural water production and irrigated acreage have declined 

significantly over time. In 1995, agricultural water production was about 6,900 acre-feet. By 

2024, agricultural water production dropped to roughly 2,200 acre-feet. Watermaster's data on 

irrigated acreage shows a similar trend. In 2000, irrigated acreage was 956 acres. By 2024, 

irrigated acreage had been reduced to 496 acres. After 1996, with the implementation of the 

Judgment, agricultural water production and simultaneously irrigated land in the Este Subarea 

have been in continuous decline. 

• Oeste Subarea. The graphic for Oeste Subarea shows a clear long-term decline in both 

agricultural water production and irrigated acreage from 1995 to 2024, with some notable 

fluctuations. In 1995, agricultural water production was about 3,600 acre-feet. By 2024, 

agricultural water production reached zero acre-feet. Watermaster's data on irrigated acreage 

shows fluctuations, with a rise in farmed acreages between 2004 and 2012, peaking at 612 acres 

in 2012, even as agricultural water production remained relatively stable. After 2013, irrigated 

acreage declined rapidly, falling below 200 acres by 2020 and reaching zero by 2022. By 2022, 

agricultural water production had dropped to about 100 acre-feet and by 2024, water production 
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reached zero acre-feet indicating a complete cessation of agricultural pumping and irrigation. 

The complete drop to zero in both agricultural water production and irrigated acreages suggests 

a transition out of agricultural use in the Oeste Subarea, likely due to the implementation of the 

Judgment. This is consistent with the evidence of land use changes observed in Oeste during the 

1990 to 2020 period (Exhibit C, p.191). 

The foregoing demonstrates conclusively that the previously utilized hydro logic base period from 

1931 to 1990 does not represent "recent cultural conditions" and, therefore, does not meet the Bulletin 

84 criteria for selection of a hydro logic base period to be used for calculating PSY. Accordingly, it is 

necessary to select a hydrologic base period that fairly represents, among other required elements, recent 

cultural conditions. 

Water Supply to the Basin Area 

Water supply to the Basin Area includes gaged and ungagged inflow, subsurface flow, deep 

percolation of precipitation, and certain imports. 

Surface water inflow to the Alto Subarea is measured flow of the Mojave River at the Forks and 

is the sum ofreported values from USGS gage stations at West Fork Mojave River near Hesperia, CA 

and Deep Creek near Hesperia, CA. This measured USGS gage data provides the best available 

information regarding the surface water inflow to the Basin Area. There are very few records of surface 

water inflow to the Este and Oeste Subareas. 

W atermaster reviewed records of precipitation. Although there are several precipitation stations 

located within the Forks' watershed, the reliability of this data is questionable. The precipitation records 

are short, inconsistent, and intermittent (see Exhibit M). For these reasons, Watermaster believes the 

measured flow of the Mojave River at the Forks continues to be the record indicative of the long-term 
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water supply to the Basin Area. Additionally, the flow record at the Forks provides a clear indication of 

wet and dry periods in the Basin Area. 

New Proposed Hydrologic Base Period 2001-2020 

The 2001-2020 hydro logic base period, which was proposed by Watermaster in 2024 and 2025 

meets the guidance set forth in Bulletin 84 as evaluated at the Forks. It is reasonably representative of 

long-term hydrologic conditions for inflow at the Forks, contains normal, extreme wet and dry years, 

and begins and ends with dry years. It also is within the period of record and includes recent cultural 

conditions. The 2001-2020 hydro logic base period, while similar, is drier by about 6%, compared to the 

1931-1990 period as measured at the Forks. Exhibit I is a hydrograph of the Mojave River at the Forks, 

showing the initial 60-year hydrologic base period of 1931-1990, and the proposed new hydrologic base 

period of 2001-2020. 

Once the hydrologic base period is set, there is no reason to reset it every year, or at any other 

time unless the conditions upon which it is based change significantly. 

Hydrologic Base Period vs. Pumping and Consumptive Uses for purposes of PSY 

determination 

The purpose of this section is to provide an explanation of the differentiation between the 

selection of the hydrologic base period, and the selection of a year representative of pumping and 

consumptive uses for determination of PSY. For water supply, the hydrologic base period is used to 

determine the average water supply to the Basin Area, and it is assumed that this pattern will repeat itself 

in the future for planning purposes. 

Watermaster needs to clarify that when calculating PSY, the year representative of pumping 

and consumptive uses does not necessarily need to be strictly contained within the time frame of 

the hydrologic base period. In 1996, when the Judgment was entered, the initial hydrologic base period 
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was 1931-1990, and the PSY determination used the pumping and consumptive uses from the year 1990 

(Table C-1 from the Judgment). 

However, in 2000, Albert A. Webb Associates on behalf of Watermaster re-evaluated PSY using 

the base period for streamflow data of 1931-1990, and the pumping and consumptive uses from the 

Water Year 1997 (Webb, 2000). More recently, in 2019, Watermaster re-determined PSY using the water 

supply from the initial hydrologic base period of 1931-1990, and the pumping and consumptive uses 

from the Water Year 2018. Mr. Ernest Webber, one of the Bulletin 84 authors, contributed to the Webb 

2000 study. 

For purposes of planning, Watermaster operates under the assumption that the patterns of water 

supply will repeat itself in the future, since we do not know the future water supply. For PSY 

determination, we expect that pumping in the near future approximates the current pumping patterns. 

This allows W atermaster to calculate the amount of imported water that needs to be purchased by the 

Parties so that the Basin remains balanced. 

In 2024, Watermaster prepared a report with an update to PSY titled "Production Safe Yield and 

Consumptive Use Update". In the 2024 PSY Update, Watermaster stated that "The Court previously 

asked that we consider a drier and more recent hydrologic planning period." Consequently, Watermaster 

updated the hydrologic base period and recommended 2001-2020 for purposes of re-determination of 

PSY. The 2024 PSY Update by Watermaster determined that for PSY calculations, the pumping and 

consumptive use data from the Water Year 2022 were representative because "Water year 2022, the most 

recent year that data is available is assumed to represent pumping and consumptive uses on a forward­

looking basis." 

As noted previously by Watermaster, patterns of production, applied water and consumptive uses 

are subject to change as land uses change, however they are not expected to change significantly from 

one year to the next (this has been largely true except in the Baja Subarea). Per the July 2025 
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W atermaster Motion, the pumping patterns and land use in the Baja Subarea have greatly changed in the 

recent five years. This was evidenced by the changes in agricultural pumping (Exhibit H) and changes 

in land use (Exhibit C). 

Even though the hydrologic base period of2001-2020 was recommended by Watermaster for all 

Subareas, Watermaster recognizes that for the Baja Subarea, special circumstances may warrant PSY 

determination based on limited data. For the Baja Subarea, the only reliable data available is pumping 

and water level measurements (which show recent recovery). This is true for the Este Subarea and the 

Oeste Subarea as well. 

In 2024, Watermaster recommended Baja PSY of 12,749 acre-feet, which was determined by 

interpretation of water levels compared to the total pumping. Total pumping in the Baja Subarea during 

the representative Water Year 2022 was 12,749 acre-feet. Again, for planning purposes, this is assumed 

to be representative of the recent cultural conditions in the Baja Subarea. 

Watermaster justification for the new hydrologic base period 2001-2020 

The 60-year hydro logic base period of 1931-1990 was based on the guidance from DWR Bulletin 

84 (1967), as was the 2001-2020 proposed 20-year hydrologic base period. 

In September of 2022, the Court asked Watermaster to consider a drier and more recent 

hydrologic base period. The average water supply measured at The Forks for the hydrologic base period 

(1931-1990) was 65,538 acre-feet per year, while the average water supply for the proposed hydrologic 

base period (2001-2020) was 61,635 acre-feet per year, which is 6-percent drier than the 1931-1990 

hydrologic base period. 

In addition to the water supply measured at The Forks, Watermaster also evaluated precipitation 

in the Basin Area to determine if the new hydro logic base period is consistent with the selection criteria 

from the Los Angeles vs. San Fernando case in that the base period "was a representative period of 
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normal precipitation including wet and dry periods of magnitude and occurrence similar to long-time 

mean supply conditions ... " (Exhibit B, p. 183) To evaluate precipitation patterns in the Mojave Basin 

Area, the Watermaster reviewed precipitation stations located within the watershed tributary to The 

Forks (see Exhibit J), as well as stations in or near the Oeste subarea (see Exhibit K) and within the 

Este subarea (see Exhibit L) that have long-term records. Exhibit M shows the location of the 

precipitation stations with available record data, the period of record for each station, and the watershed 

m which each station is located. Watermaster noted that only one precipitation station covers the period 

of record of 1931-1990, this station is "Lake Arrowhead Fire Station # l ". The average precipitation 

during the initial hydrologic base period of 1931-1990 was 41.36 inches, as measured at the Lake 

Arrowhead Fire Station #1. Table 1 shows the results of this comparison, including the percentage of 

change from the 1931-1990 base period average. 

Table 1. Average precipitation during the alternative hydrologic base periods and their 

comparison with the average precipitation during the initial 1931-1990 base period. 

Alternative 
Hydrologic Base 

1991-2022 

1995-2024 

1998-2024 

2001-2020 

2002-2022 

Precipitation 
Average 
(inches) 

39.3 

42.0 

41.3 

37.2 

39.0 

Change Relative 
to 1931-1990 

Average (41.36 
inches) 

-4.9% 

1.5% 

-0.1% 

-10.1% 

-5.8% 

Criteria 

Start and end years are dry and are 
preceded by a series of dry years. 
Start and end years are wet and are 
preceded by a wet year/series of wet 
years.* 
Start and end years are wet and are 
preceded by a wet year/series of wet 
years. 
Start and end years are dry and are 
preceded by a series of dry years. 
Start and end years are severe dry 
and are preceded by a series of 
severe dry years. 

Note: As mentioned by Watermaster, precipitation stations within the Fork's watershed 
provide precipitation records that are short, inconsistent, and intermittent. 

*The water supply at the Forks during the Water Years 1992 through 1995 was about three 
times the long-term average supply. 
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Evaluation of Alternative Hydrologic Base Periods 

Watermaster evaluated a series of potential/alternative hydro logic base periods in addition to the 

2001 to 2020 base period. These potential base periods meet the definition of a base period set forth in 

Bulletin 84. Table 2 is a summary of the alternative hydrologic base periods that were evaluated by 

Watermaster. Table 2 shows the average Mojave River flow at the Forks and the percentage of change 

relative to the initial hydrologic base period 1931-1990. Watermaster noted that the average water supply 

to the basin during each alternative base period was similar in magnitude to the average conditions during 

the initial base period of 1931-1990. 

Table 2. Average water supply during the alternative hydro logic base periods and their 

comparison with the initial 1931-1990 base period. 

Alternative 
Hydrologic Base 

Periods 

1991-2022 

1995-2024 

1998-2024 

2001-2020 

2002-2022 

Mojave River at 
the Forks 

Average (a.f.) 

71,344 

67,057 

65,090 

61,635 

59,009 

Change relative 
to the 1931-1990 
average (65,538 

a.f.) 

8% 

2% 

-1% 

-6% 

-11% 

Criteria 

Start and end years are dry and are 
preceded by a series of dry years. 
Start and end years are wet and are 
preceded by a wet year/series of wet 
years.* 
Start and end years are wet and are 
preceded by a wet year/series of wet 
years. 
Start and end years are dry and are 
preceded by a series of dry years. 
Start and end years are severe dry 
and are preceded by a series of 
severe dry years. 

Notes: The PSY Update prepared by Watermaster in February of 2024 updated the 
hydrologic base period to be 2001-2020 for purposes of establishing PSY. This selection was based 
on the information that was available and reliable for Watermaster at the time of the analysis (i.e., 
flow data up to the year 2023). 

Also, the PSY Update by Watermaster evaluated the 2001-2020 hydrologic base period also 
because the Upper Mojave Basin Model was calibrated through the Water Year 2020. 

*The water supply at the Forks during the Water Years 1992 through 1995 was about three 
times the long-term average suooly. 
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The selection of the new hydro logic base period was based on the following criteria: land use 

changes and recent cultural conditions, availability of the records and satisfying the request from the 

Court to evaluate a dryer and more recent time period. 

The hydrologic base period of 1991-2022 shows an average water supply about 8-percent higher 

than the average of the initial base period 1931-1990. The hydrologic base period of 1995-2024 shows 

an average water supply about 2-percent higher than the average of the initial base period 1931-1990. 

From a water supply perspective, a larger magnitude of average water supply might yield a higher PSY 

value. On the contrary, a smaller magnitude of water supply might yield a lower PSY value. However, 

as noted above, the Court previously asked Watermaster to consider a drier and more recent hydrologic 

base period. For these reasons, Watermaster does not recommend the two alternative hydrologic base 

periods of 1991-2022 and 1995-2024. 

The alternative base period 2002-2022 starts and ends on a dry year and is preceded by a series 

of dry years. However, because the UMBM is calibrated through the year 2020 only, Watermaster does 

not consider this to be an appropriate selection. Additionally, this alternative is about 11 % drier than the 

1931-1990 base period. Because the alternative 2002-2022 base period is outside the period of the 

UMBM calibration, and the magnitude of water supply in the alternative 2002-2022 base period does 

not "closely approximate" the magnitude of the long-term water supply during the 1931-1990 base 

period (as indicated by DWR Bulletin 84), Watermaster believes the alternative 2002-2022 base period 

is not as appropriate as the recommended 2001-2020 base period. 

The other alternative base periods evaluated by Watermaster were Water Years 1995-2024 and 

1998-2024. As noted in Table 2, the PSY Update prepared by Watermaster in February of2024 evaluated 

a new hydrologic base period based on the information available at that time (up to the end of Water 

Year 2023). For that reason, Watermaster did not include a base period ending in 2024. Importantly, the 
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Judgment does not require the hydrologic base period to be revised or updated each year as new 

information becomes available. 

The average water supply during the base period of 1995-2024 was 67,057 acre-feet, which is 

about 2-percent higher than the long-term 1931-1990. The average water supply during the base period 

of 1998-2024 was 65,090 acre-feet, which is only I-percent drier than the initial base period. Although 

these two potential base periods are similar in magnitude to the long-term average, they include years 

that are not representative of recent land uses. According to the evidence shown in Exhibit C, the land 

uses have greatly changed since the 1990s to present time, particularly due to Mojave Basin Area 

experiencing a major shift away from agricultural pumping and agricultural land use. The agricultural 

water use data suggest that pumping during the mid-1990s was in the order of 87,000 to 89,000 acre­

feet per year (see Exhibit G). By 2022, agricultural water use was reduced to less than 20,000 acre-feet. 

As explained above, Watermaster's data on irrigated acreages show a similar trend of a constant 

reduction in irrigated land, particularly during recent years. Because the new hydrologic base period 

should meet the criteria of the DWR Bulletin 84 and include recent cultural conditions, Watermaster 

determined that the alternative hydrologic base periods that begin in the 1990s do not meet the 

representation of recent cultural conditions, and therefore, they should not be considered appropriate 

hydrologic base periods for PSY redetermination. 

Based upon the foregoing, Watermaster concludes the average water supply during the proposed 

20-year hydrologic base period from 2001 to 2020 is similar in magnitude to the average supply during 

the 1931-1990 hydro logic base period. However, as explained herein, the cultural conditions in the Basin 

have changed from those present from 1931-1990 and from those observed during the 1990s. 

Accordingly, a long-term hydrologic base period more representative of current cultural conditions is 

more appropriate and warranted - which is one reason Watermaster recommends using the 2001 to 2020 

hydrologic base period for the PSY re-calculations. 
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Watermaster justification for recommending a new hydrologic base period 

As noted, the 60-year hydrologic base period of 1931-1990 was based on guidance from DWR 

Bulletin 84 (1967), which explains: 

The base period conditions should be reasonably representative of long-time hydrologic 

conditions and should include both normal and extreme wet and dry years. Both the beginning 

and the end of the base period should be preceded by a series of wet years or a series of dry 

years, so that the difference between the amount of water in transit within the zone of aeration 

at the beginning and end of the base period would be a minimum. The base period should also 

be within the period of available records and should include recent cultural conditions as an aid 

for projections under future basin operational studies. 

For water supply, Watermaster has proposed a new and more recent hydrologic base period of 

2001-2020, which is consistent with DWR Bu11etin 84 because: it starts and ends in a series of dry years, 

contains both normal and extreme wet and dry years, has a minimum difference in the amount of water 

at the beginning and the end, and includes recent cultural conditions (i.e., pumping, patterns of water 

use, land uses). Today's cultural conditions are represented by the new recent hydrologic base period of 

2001-2020; cultural conditions are expected to change only slightly year to year in the near future ( except 

for the Baja Subarea). Watermaster's reason for proposing a new and more recent hydrologic base period 

is because the original 60-year hydrologic base period of 1931-1990 does not reflect the recent cultural 

conditions. The total pumping, the patterns of pumping, water uses, and land uses have greatly changed 

from 1931-1990 to the recent time. Moreover, the water supply observed in 2001- 2020 is expected to 

repeat itself in the future for planning purposes. As mentioned above, Watermaster's analysis 

demonstrates the water supply for the 1931-1990 and 2001-2020 differed by only 6-percent; however, 

19 
WATERMASTER ENGINEER'S STATEMENT OF REASONS FOR RECOMMENDING 2001-2020 BASE PERIOD 1 

28 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

the cultural conditions from 1931-1990 are no longer representative of present and future cultural 

conditions. 

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

is true and correct. 

Dated: November 12, 2025 
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FOREWORD 

This investigation and report are the result of the recognition 
by the Mojave Water Agency of its need for reliable information on exist­
ing water resources, future water requirements, and sources of additional 
water supp~ to meet the needs for growth of the region it serves. Accord­
ingly, the agency, through its legislative representatives, obtained state 
tunds for the Department of Water Resources to undertake this investigation. 
Appropriation of funds was made imder Budget Item 263.2, A. B, No. l, 1962 
Second Extraordinary Session. 

To provide interested agencies and persons vi.th information as 
soon as it was available, informal meetings were held and two progress 
reports were published by the Department of Water Resources. 

The results of this study show that additional water will be 
required if the Mojave region is to realize its grovth potential. The 
meager ra.infaJ.1 and increasing water demands of the area indicate the 
need for a plan of basin operation that will take :f'ull advantage of exist­
ing and potential water resources, including ground water, imported water, 
and the use of the ground water basins for both storage and distribution 
of water. 

The 1nf'ormat1on provided by this study points out the need and 
provides a foundation for a ground water basin model simulation and 
operational and economic studies, leading to the selection by local 
agencies of en optilllum plan qf water resources management. 

u,..4eeu.;._ )f -~~ ~,.., 
William R. Gianelli, Director 
Department of Water Resources 
The Resources Agency 
State of California 

June 12, 1967 
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'l'hia bulletin presents data on the water :resources and vater requirements ot a part ot the Mojave Desert area, 
consisting ot about 31700 square miles located primarily 1n San Bernardino County. 'l'he study wu authorized by 
the I,eg1sl.ature in 1902 tor the purpose ot providing f'Ulldemental geologic and bydrologic 1.n!omat1on to the 
State of California and to local vate:r agencies 1n the MoJave area as the baaia tor planning tor opt:llllum use ot 
water supplies and tac111t1es. In th1s desert region, annual water supply fl'Cllll prec1p1tation 1a not sutticient 
to meet the needs or eX1st1.ng a&ricultural and urban developnents. The water det1c1ency that has existed 1n 
the area. since about 1945 b&s been met by extraction ot ground water, However, with the anticipated cont1nua.­
tion--or acceleration--ot the urban groyth pattern ot :recent years, additional water will be required. These 
f'uture water needs could be met by a combinat1on ot ground water and illlported water. Control ot non-benetic1al 
r1parian vegetation otters a potential secondary source ot increased water supply. The bulletin describes 
geology, water supply, vater quality, and water requirements 1n the study area. '!'ables give detailed inton:ia­
tion on resources and requirements. Figures and pl.a.tea show the area ot investigation, geoloa and geologic 
sections, precip1tat1on patterns, hydrographic units, land use, and changes in ground water levels. 
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CHAPrER I. DmlOIUO?ION 

Recently, residences and industry have grown up over much of 

the land along the Mojave R1ver 1n San Bernardino County that :t'ormerly 

supported only agriculture. This developnent, which has 1Dcrea.sed the 

vat er uses, baa caused concern among water agencies over the adequacy of 

the local supply. Although large ~omrts of water are known to be stored 

underground, the scanty ra.1.nf'all 1n the vast desert areas surrounding 

the river raises a question as to the long-term reliability ot local 

supplies and suggests the need tor imported water. In add:1.tion, the 

quality of the local supplies is a matter of concern, particularly the 

possible changes in quality resulting from increased urban developnent 

and water use. As one means of relieving the problem, the Mojave Water 

Agency on Jtme 22, 1963, signed a contract to take delivery of 50,000 acre­

f'eet f'ran the State Water Facility. 

In recognition of the need for an an~sis of the water 

resources along the Mojave River, the California Legislature requested 

the Department of Water Resources to make such an investigation. Studies 

were started in July 1962. 

To provide interested agencies and persons with 1.nf'o:nnation as 

soon as it was available, im!ormal meetings were held and two progress 

reports were published. This t1na1 report summariz~s the results of the 

investigation. 

Objectives of Investigation 

The major objective ot this study is to provide geologic and 

bydrologic information that can be used by local agencies 1n managing the 
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surface and ground water resources of the area in the most productive and 

economic manner. 

The specific objectives of this investigation are to: 

l. Develop in:formation on boundary conditions of the ground 

water resources, structures a.f'fecting ground water movement, transmissive 

end storage characteristics of the water-bearing material, and subsurface 

.:f'J.ow and change in ground water storage. 

2. Increase. the detail end extent of the knowled8e pertaining 

to the amounts of annual water supply, \lSe, and disposal f'or each subdivision 

of the study area :f'or a selected base period. From this information, evalu­

ate the character and amount of deep percolation, determine the average 

annual water supply surplus or deficiency, estimate the average annual safe 

yield and overdraft and detel'mine where future imported water supplies m\lSt 

be delivered, by identifying the areas of water supply surpl\lS and deficiency. 

Scope of Investigation 

The investigation consisted of a comprehensive and detailed geolo­

gic and hydrol.ogic study of the area along the Mojave River. The hydrol.ogic 

study concentrated on the 25-year period of 1936-37 through 196()-61, which 

was sel.ected as the study base period. The hydrologic study included 

investigation of the mineral quality of both the surface and ground water 

supplies. 

The geologic investigation consisted of the review of aJJ. avail­

able geologic data, detailed field mapping, and field transmissibility 

tests. Basin boundaries and physical properties of the area were then 

dete:rn.ined. 
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In the hydrologic investigation, the availabl.e reports on the 

study area -were reViewed and data were compiled from reports published by 

the United States Geol.ogical Survey, United States Weather Bureau, and 

Department oi' Water Resources. Numerous contacts were ma.d.e with ind.in.dual 

agencies to gather the necessa.17 data regarding the various items of water 

supply, use and disposal. This information was developed on an annual. 

basis. 

The water quality investigation consisted of' review and eval.ua­

tion of existing data and of new data obtained from a lJJ:nited water sampling 

program. A:reaJ!!> in which the water quality is relatively consistent were 

del.ineated to show the mineral character and total. dissolved solids content 

of the water. A limited salt balance analysis was made. 

Conduct of Investigation 

Geologic, hydl'ologic, and water quality studies were conducted to 

meet the objectives of this investigation. Standard engineering concepts 

were used to develop hydrologic 1n:f'ormation and, where necessary, silllplii'y­

ing assumptions were made to :facilitate the geologic, hydrologic, and vrater 

quaJ.ity analyses. The major steps in the conduct of this investigation 

are summarized below: 

J.. The geologic properties of the study area were determined, 

the study area was subdivided into convenient workabl.e units, transmissi­

bility and storage factors of the water-bearing sedilllents were estimated, 

and historical. water level elevations were determined. 

2. The annual. amounts of water supply, use, and disposal. were 

estimated; water use and disposal were subtracted from the water supply 

to obtain annual water supply surplus or deficiency for the base period. 

-3-
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3. The change in the amount of ground water in storage during 

the base period was estimated by the specific yield method. 

4. The mineral quality of the water 1n the erea was determined. 

5. The total annual amount of water supply or deficiency was 

compared with the total annual change in the amount of ground water 1n 

storage during the base period. 

During the first year of the investigation, activities were 

directed toward establishing, on a prel1minary basis, the extent of the 

local water resources oi' the area; this in:t'ormation was used by the Mojave 

Water Agency and the State of California as the basis for a contract to 

import a supplemental water supply through the California Aqueduct. These 

activities were summarized in the first progress report. 

During the second year of the investigation, the geologic studies 

of the area were expanded to identify and delineate the extent of the 

water-bearing materials, to establish the location of structures a:ffecting 

ground water movement, and to determine the hydraulic characteristics of 

the -water-bearing materials. The refinement of the preliminary estimates 

of water supply, use, and disposal was commenced; the seasonal. amounts of 

the major components of both surface and subsurface flows within the area 

were determined; also, a study of the mineral characteristics of both the 

ground water and surface water was initiated. These activities were summa­

rized 1n the second progress report. 

During the third year of the investigation, the studies to achieve 

the specific objectives of the program were completed. These studies 

incJ.uded a determination of the annual amount of supply, use, and disposal 

of water during the base period; the annual amount of water supply surplus 

-4-
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or deficiency; and estimates of the present and future uses of water in 

the study area. The local water supplies and future water requirements 

were comi:iared to ascertain the time, magnitude, and location of delivery 

o:f imported supplies. Ground water storage capacities estimates :from the 

preliminary studies were revised, using an electronic digital computer. 

Change in the amount or ground water in storage during the base period was 

calculated and compared 'With water supply surplus or deficiency for the 

same period. This bulletin summarizes the activities and results of the 

entire investigation. 

Related Investigations and Reports 

Previous hydro1ogic investigations o:f' the Mojave River region 

have been made and reported on by the Department o:f' Water Resources and 

its predecessor agencies and by other federal, state, county, and private 

agencies. Reports of previous major investigations are listed below. 

Other reports utilized in preparing this bulletin are summarized in 

Appendix A, Bibliography. 

1. :Slaney, Harry F., and Ewing, Pau1 A. 11Util1zation o':f' the Waters o'f 
Mojave River, Cali'fornia. 11 United States Department of 
Agriculture, Division of Irrigation. August 1935. 

2. California. State Department of Public Works, Division of Water 
Resources. "Mojave River Investigation." Bulletin No. 47. 1934. 

3. Frye, Arthur H., Jr. "Report on Survey for Flood Control, Mojave 
River, San Bernardino County, Ca.lifornia." United States Corps 
of Engineers. December 28, 1956. 

4. Koebig and Koebig, Incorporated. "Mojave Water Agency-SupplementaJ. 
Water Report." Volume 1. March 1962. 

----. "Hojave Water Agency-Supplemental Water Report." Volume l, 
Appendixes A, B, c, a.nd D. March 1962. 
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6. 'Thompson, David G, "The Mojave Desert Region, Calif~rnia." united 
.States Geological Survey Water-Supply Paper i'lo. 578. 1929 

7. United ,3tates Department of the Interior, Bureau of Reclamation. 
"Report on Victor Project, California." April 195~. 

Area of Investigation 

The area of investigati::m, which is outlined in Figures 1 and 

2, is located almost entirely in San Bernardino County, ·.nth only 

:SC:61.t o, ~II. ( $. 
,_o O 10 ao ,o 

o•~~!:~"'-"' 

·-· 

Figure I. LOCATION MAP 
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a small portion in Kern County. The study area is part of the Mojave 

Desert, which covers vast areas of east-central Southern California. 

The study area is irregularly shaped and covers about 3,700 

square miles in the south-central pa.rt of the Mojave Desert. The area 

extends about 6o miles northerly and easterly along and adJacent to the 

Mojave River from its source in the San Bernardino Mountains, along the 

southern border of the study area, to the desert floor near Afton. 

Although the Mojave River extends beyond Afton, the area downstream from 

Afton was not included in the stud~' because the use of water there is 

considered minor in qua.~titJ and economic importance to the total study 

area. 

The study area is essentially a plain sloping gently north­

ward and eastward. The plain is made up of small, broad valleys, or 

closed basins, separated by isolated hills, groups of hills, and low 

mountains. The bottoms of the closed basins are pla.yas which contain 

water onl;,t following heav:r rainfall. The largest playas i.'l the study 

erea are Lucerne Lake, Harper Lake, Coyote Lake, and Troy- Lake. 

Elevations in the study area range from more than 8,500 feet 

near Crestline in the San Bernardino Mountains to 2,715 feet at Victorville 

and l,4o8 feet at Afton. 

The Mojave River is the major stream traversing the study area. 

The river originates in the foothills of the San Bernardino Mountains at 

the junction of the West Fork and Deep Creek and flows north 12 miles to 

Victorville, then continues l.8 miles adjacent to Highway 91 to Helendale. 

It then turns northeast and continues adJacent to Highway 91 past Barstow 

to Afton, the stud:t area limit, approximately 90 miles from its beginning. 
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The river then i'lows to its tenninus in Silver Lake. Fl.ood waters in the 

Mojave River occasion~ reach Silver Lake but soon evaporate. Perennial 

fl.ow occurs only in the mo\llltains and near Victorville, Harvard, and A:f'ton. 

Annual precipitation averages less than 4 inches in the desert 

area but exceeds 40 inches 1n the upper regions at the Mojave River water­

shed. Sixty percent of the precipitation occurs from December through 

March. The growing period between killing frosts averages about 245 days. 

The area is al.so noted tor its high summer temperatures and low humid:Lty; 

temperatures of more than l00° F and relative humidity below 20 percent are 

not uncommon. 

The greater portion of the region is undeveloped. W.storical.l.y, 

the development o:f' iITigable lands and centers of population have been 

primarily along the Mojave River and the adjacent valJ.eys where there has 

been an easily available supply oi' surface and/or ground water. Alfal:f'a 

and permanent pasture are the chief crops. The larger centers of urban 

development are the Cities of Barstow and Victorville, with l96o populations 

of about ll,500 and 8,000. Other communities include Hesperia, Apple 

Val.l.ey, Lucerne Valley, Adelanto, and Yermo. Mining and the manu:f'actu:re 

of cement are the chief industries. Several military instaJ.lations are 

located in the study area, with George Air Force Base near Victorville 

being the 1argest. 

Sub di visions of the Study Area. 

J,ecause of the size and comp:Lexity of the study area and the need 

for localized information, the area was subdivided for this investigation. 

The subdivision was based mainly on information in the office report 
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published by the Department, "Names and Areal Code Numbers of Hydrol.ogic 

Areas in the Southern District", April 1964. The infonna.tion in the 

publication is the basis for compiling, filing, and retrieving geologic 

and aydrologic data with high-speed electronic data processing machines 

in the Department. 

It was found convenient for this study to adopt the names and 

areal. code numbers used in that publication. However, some significant 

boundary changes were made, which are used in this study. The 1964 report 

will be updated to reflect these changes. The revised boundaries are a 

result of analysis of recent topographic and geologic maps of the United 

States Geological Survey and the Department of Water Resources. These 

changes are described later in this report. The names and a.real code 

numbers of study area subdivisions are presented in Table l. The sub­

divisions are shown on Figure 2, "Area of Investigation". 

Areal Code 

w-18.00 
w-28.00 

W-28.BO 
w-28.co 
w-28.00 
W-28.EO 

W-28.Gl 

x-01.00 

TABLE l 

NAMES AND AREAL CODE NUMBERS OF 
HYDROLOGIC AREAS 

Designation 

Coyote Hydrologic Unit 
Mojave Hydrologic Unit 

Upper Mojave Hydrologic Subunit 
Middle Mojave Hydrologic Subunit 
Harper Hydrologic Subunit 
Lower Mojave Hydrologic Subunit* 

Caves Hydrologic Subarea 

Lucerne Hydrologic Unit 

*Troy Hydrologic Subunit has been combined with Lower Mojave Hydrologic 
Subunit for this study. 
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Each subdiv:lsion in Table 1 could be further segregated into a . 

nonwa.ter-bea.ring hill and mowrtain area and a ground water-bearing valley 

area. In this report the ground water-bearing va1l.ey area is referred 

to as the II ground water basin''. or "basin" to distinguish it f'rom the 

entire subclivision, which includes portions of the surrounding hills and 

mountains. 

In most locations in this region, water-bearing areas are 

separated from each other by nonwater .. bearing materials of hill and moun­

tain areas and by bedrock highs, which created conditions of alluvial 

constriction. In some locations, the water .. bearing areas are separated by 

surface drainage divides. The boundary conditions between the water­

bearing areas, or basins, of the hydrologic subdivisions are presented in 

Table 2. 

TABLE 2 

BOUNDARY CONDITIONS BE'l'WEEN BASlNS 

Basins 

Upper Mojave-Lucerne •...••. 

Lower Mojave-Midd1e Mojave • • • • 

Lower-Mojave-Caves ....•••. 
caves-Coyote . . . . . . . . 
Caves :Basin at study area boundary 
Harper-MiddJ.e -Mojave • • • • • • • 
Midd1e r.Iojave-Upper Mojave ••• • 

Physical. conditions at 
boundary 

Drainage diVide and alluvial 
constriction 

Drainage divide and alluvial 
constriction 

Drainage divide 
Drainage divide 
Alluvial constriction 
Drainage di v:lde 
Drainage divide 

The most significant changes 1n boundaries wh:k:h resu1ted from 

the recent topographic coverage -were made to boundaxies of the Lower 

Mojave Basin and Lucerne Basin. Previously 1 the boundary between the Lower 

Mojave Basin and Troy Basin was represented by a low relief surface 
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dra1n88e divide. Because there is no restriction to ground water movement 

across this divide, and because restrictions do occur elsewhere in these 

two diVisions, Troy Basin has been included as part of the Lower Mojave 

Basin for this study. The boundaries o:r the Caves Basin, Coyote Basin, 

and Lower Mojave Basin were also revised considerably on the basis of the 

recent detailed topographic mapping, although the hydraulic characteristics 

which determine these divisions remain basically the same. The boundary 

bet-ween the Lucerne Basin and the Upper Mojave Basin va.s aJ.so revised on 

the basis of topographic criteria; the boundary now follows the surface 

drainage between Appl.e Valley and Rabbit Lake. 

Base Hydrologic Period 

In any watershed, precipitation is the original. source of local 

water supply; therefore, the am~unt of precipitation to a ground water 

basin and its tributary areas serves as an index of the water supply avail­

able to that basin. By analysis of long-time precipitation records, it 

is possible to select as a "base period" a relatively short and rec"ent 

period which represents the long-time average water supply. Such a period 

is needed for study purposes because long-time hydrologic data, other than 

rainfall records, a.re generally unavailable. 

The base period conditions should be reasonably representative 

of long-time hydrologic conditions and should include both normal and 

extreme wet and dry years. Both the beginning and the end of the base 

period should be preceded by a series of vet years or a series of dry 

years, so that the difference between the amo\lllt of -water 1n transit within 

the zone of aeration at the beginning and end of the base :period would be a 
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minimum. The base period should also be w1 tbin the period ot available 

records and shoul.d include recent cu1tural cond1 tions as an aid for 

proJections under future basin operational studies. 

For this study, the base hyarologic period was detenained tram 

analysis of records of a ]i)recipitation station 1n the San Bernardino 

Mountains, the ma,jor area of water supply to the basin. ~e accumulated 

departure frcm the mean precipi tat1on at this recording station appears 

to start during a dry period (l.893-94), and it continues through l96()-6l. 

It includes the 57-year period trom 1904-05 through 1960-61, which covers 

two cycles of vet and dry periods. This 57-year period was selected as 

that which best represents the long-time hydrologic conditions in the 

Mojave River region. 

On the basis ot the criteria stated 1n preceding paragraphs, 

the water years 1936-37 through 1960-61 were chosen as the base hy'drologic 

period. This 25-year period includes the most recent pair of wet and 

dry cycles; bas an average annual precipitation (at Squirrel Inn No. 2) 

of 4o.7 inches, which closely- approximates the estimated long-time period 

average of 41.7 inches; begins and ends after a series of dry years; 1s 

within the period of aV'&ilable data; and includes recent land use condi­

tions. The precipitation characteristics at the Squirrel Inn No. 2 

station are shown on Figure 3. Because of the similarity of hydrolog:ic 

conditions (dry trends) preceding 1936-37 and 1960-61 and because valley 

precipitation averaged 1ess than 6 inches annually, the assumption coul.d 

be made that there was no significant change 1n the amount of water in 

transit at the beginning and end of the base period. In view of this, 

the dif'f erence in the amount ot water percolating downward through the 
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zone ot aeration to the zone ot saturation was considered to be negligible 

for both periods. This assumption facilitated computation ot changes in 

the emount of ground water storage during the base period. 
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CHAPrER II. GEOLOGY 

In this investigation, the geology studies included a detail.ed ex­

amination of the physiography, stratigraphy, and structure of the area. The 

primary objective of these studies was to develop a better understanding of 

the water-bearing formations of the area and to determine the occurrence, 

movement, and quality of ground water within the formations. To meet this 

objective, geologic formations and structures were inspected and were cor­

related with geologic: units delineated by previous studies. An areal geology 

map of the study area. was then prepared and llthologic units were grouped 

according to general water-yielding characteristics. Water well logs, water 

qual.ity data, water level data, and aquifer test ini'ormation were evaluated, 

a.long with data obtained from interviews With local water well drillers. The 

results of these studies are summarized and discussed in the :following 

paragraphs. 

Physiography 

The Mojave study area is an alluviated plain that slopes gently 

northward and eastward. Bordering the plain are the San Bernardino Moun­

tains on the south; the Fry, Rodman, and Cady Mountains on the east; the 

Alvord Mountains, the Paradise Range, the Calico Mountains, the Rainbow 

Hills, and the Gravel Hills on the north; and the Kremer Hills and the 

Shad.ow Mountains on the west. 

The high San Bernardino Mountains a.re essentially nonwater-bea.ring 

crystalline and metamorphic rock. These mountains contribute the major 
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amount of runoff to the ground water basin; they also are the source of 

the bulk of the alluvial debris deposited in the valley areas. ~.inor 

amo\ll'lts of both runnoff and alluvial debris are contributed by the low 

mountains and hills interspersed throughout and bordering the basin. 

The principal stream traversing the study area is the Mojave River, 

which originates in the San Bernardino Mountains, and flows north and east 

about 110 miles, terminating in Silver Lake, about 20 miles outside the study 

area. 

Other important features o:f the study area are the Upper and Lower 

Narrows of the Mojave River, where rising ground water occurs as the result 

of constrictions in the cross-sectional area of the water-bearing materials. 

Physiographic features are shown on Plate 1, "Physiographic Features and 

Lines of Equal Average Annual Precipitation"; detailed a.real. geology is sho"m 

on Plate 2, "Areal Geology". 

The Mojave River ground water basin is the subsurface reservoir 

which yields water to wells drilled in the area. The ground water basin 

area, or valley fill area, contains shallow, permeable alluvial deposits, 

and is underlain and surrounded by relatively impermeable rock. These fea­

tures are shown on Pl.ate 3, '!Geologic Sections". 

Stratigraphy 

Geologic units of the region are grouped under two broad categories 

according to their vater-:,rielding characteristics: water-bearing and 

nonwater-beering. A crystalline complex of pre-Tertiary igneous and meta­

morphic rocks that ci:"laractcristically yields little water to wells forms the 

major portion of the mountain eJld hill areas surrounding the water-bearing 

portions of the study area. These formations, which are considered 
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non-water bearing, underlie water-bearing sediments. The water-bearing sedi­

ments are unconsolidated to semiconsolidated alluvia1 deposits that are 

Quaternary in age, continental in origin, and made up primarily of materia.ls 

ranging in size from coarse gravel. to clay. These sediments are generally 

t10re consolidated with depth, and commonly exhibit cementation 1n the older 

formations. Interspersed within, and overlying these sed:il!lents, in local 

areas are non-water-bearing vol.can1c deposits. 

Water-Bearing Formations 

The water-bearing deposits of the area result primarily from depo­

sition of alluvial material eroded from the adjacent highlands. The streams 

carry debris onto the valley f'l.oor during flood f'lOlol's, forming all.uvial fans 

at the base of the mountains by dropping the coarse particles first. As the 

distance :f'rom the mountains becomes greater, the sediment-carrying capacity 

of the stream becomes less, resulting in deposition of finer grained sedi­

ments. Usually onzy the silts and clays reach the central or lowest portions 

of the basins. Generally, the coarser alluvial fan deposits and deposits 

v7ith1n the streambed are more permeable end result in higher yield to wells, 

whereas the fine-grained deposits do not yield water readily. The older 

deposits have undergone chemical weathering and compaction and have been 

cemented to some degree, all of which tends to reduce the permeability of 

the material.s . 

The Eojave River has interrupted this general deposition pattern 

by traversing the study area, cutting a channel through both coarse-and 

fine-grained materials, and then backfilling with coarse-grained river chan­

nel deposits. These latte~ deposits are highly permeable and contain the 

major source of the water supply used at present in the study area. 
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Within the study area, the water-bearing materiaJ.s inclUde ll 

lithol.ogic units that range in age from Recent to Pleistocene; these units 

include: river deposits, playa deposits, dune sand, younger allUVium, 

younger fan deposits, old lake and lakeshore deposits, older alluv1um, older 

fan deposits, landslide breccia, Shoemaker gravel, and the Harold Formation. 

Figure 4, "Generalized Stratigraphic Colllmil ot Water-Bearing Sequence, 

Mojave River A:rea" shows the stratigraphic sequence ot the water-bearing 

formations or units, their lithology, and the maximum thickness of each 

formation or unit. The major characteristics of these water-bearing litho­

logic units are discussed in the following paragraphs. 

River Deposits. Boul.ders, gravel, sand, and silt, with some inter­

beds of clay and sandy clay, occupy the channel of the Mojave River. The 

deposits are unconsolidated, unweathered, and range up to 90 feet 1n thickness. 

The river deposits form the most important aquifer 1n the study area. A 

m.ajority of the irrigation and municipal water wells in the region draw 

water from this aquifer. These wells yield l1ater at an average rate of 

500 gallons per minute, al.though some wells yield as much as l,6oo gallons 

per minute. In addition, ground water in the river deposits is a majOl" source 

of replenishment to the other ground water areas, through subsurface :flow. 

Playa Deposits. Fla.ya deposits underlie the surfaces of the dry 

lakes in the study area. The deposits are fine sand, sil.ts, and clays, which 

range in thickness from a :f'ew i'eet to about 25 feet. These fine-grained 

materials genera..lzy have a low permeability and, even vhen saturated, will 

yield only small quantities of water to wells. These materiaJ.s generally 
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exhibit high concentrations of total dissolved solids, ranging from 380 t ·o 

5, 300 parts per million. 

Dune Sand. Sand dunes are present in aJ.1 o'f the basins, commonly 

near the playa.s and adJacent to the Mojave River. TypicaJ. deposits a.re :f'ound 

downstream of Hodge and in Hinkley VaJ.ley. These deposits range 1n thick­

ness :f'rom a few feet to as much as 35 f'eet. The dunes a.re porous and permea­

ble and suitable for storage of ground water; however, they are above the 

existing water table. 

Younger Alluvium. Younger alluvium occurs as a veneer overlying 

large portions of the older materials, and occupies small stream channels 

tributary to the Mojave River. The deposits are made up of material l'anging 

in size i'rom very smaJ.l to large and are usually unweathered sands and 

silts, plus some gravel and clay. The yaunger alluvium ranges in thickness 

from a fe-w inches to about 100 feet. Not only are the deposits less prolific 

water producers than the river deposits but yields are usual.ly less than 

300 gallons per minute. Large portions of the younger alluvium are above the 

water table, or onl.y partially saturated. 

Younger Fan Deposits. Unconsolidated younger :f'an deposits are 

located at the base of the highland areas, usually above the water tabl.e. 

These deposits are poorly-sorted gravel and sand with some sil.t and clay. 

The younger fan deposits range in thickness from a few inches to about 75 

feet. They occur extensively as a thin veneer at the base of the desert 

moimtain ranges, overlying bedrock. Reworked older material has been depos­

ited as alluvial fans at the base of the bluf'fs adjacent to the Mojave River. 
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These are partia1ly saturated, and wells penetrating them vary in yield :f'rom 

a. few ga.llons per minute to about l,200 gal.lons per minute. 

Old Lake and Lakeshore Deposits. Old lake deposits of veil-bedded 

silts, clays, and sands, interbedded with thin fresh-water limestones are 

exposed at four separate areas along the l-tojave River: (1) in the bluffs at 

Victorville, (2) along the river northwest of Helendale, (3) 1n the low hills 

south of Barstow, and (4) in the bluffs of the Mojave River at the Caves 

Basin near Nanix. Water well logs indicate the presence o:f' blue and green 

clays which suggests that lake deposits underlie Hinkley and Harper Valleys. 

The Old Lake and Lakeshore deposits range 1n thickness from a few inches to 

about 75 feet. Lal~e deposits yield little water to wells, but may act as 

confining layers for deeper water-bearing materials. 

Lak.eshore deposits are remnants of sand and gravel bars of :~+.e 

Pleistocene lakes. These deposits, which are found south and east of Coyote 

Lake and near Manix, a.re above the water table. 

O:ier Alluvium. Older alluvium underlies most of the study area. 

The unconsolidated to moderately consolidated deposits are interbedded gravel, 

sand, silt, and clay. Th.:: deposits are weathered, and some cementation has 

developed, usually in the form of callche. 

The older alluvium ranges in thickness from a few inches to about 

1,000 feet and contains the major portion of ground vater in storage in the 

area. Generally, the alluvium yields water freely to wells; however, in some 

areas the I:1a.terials are poor in their water-yielding characteristics. A few 

wells in the vicinity of Hesperia. and near Daggett produce more than 2,000 
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gallons per minute from older alluvium; 1n contrast, water wells 1n older 

alluvium north of Adelanto characteristically yield 30 gal.lons per minute 

or less. 

Older Fan Deposits. Deposits of older f'ans are exposed irregu.larly ., 

throughout the region, but generally occur near the flanks of the highland 

areas. The deposits include gravels, sands, and silts, which 1n same areas, 

are cemented with caliche deposits. The materials are moderately consoli-

dated, and in some places, deeply weathered. Maximum thickness 1s estimated 

to be l,000 feet. Records of the f'ew wells known to penetrate older fan 

material. indicate that the yield varies considerably, but is generally low. 

Landslide Breccia. In the southeasterly portion of the Lucerne 

Ba.sin, on the flank of the San Bernardino Mountains, 1s a. large slide deposit 

which apparently occurred during Pleistocene time. This area, known as the 

:Blackhawk slide, contains primarily poorly-sorted and partial.ly cemented 

blocks of limestone. Maximum thickness is estimated to be 100 feet. There 

are no know water wells 1n the landslide. If' saturated, the breccia would 

probably have low water-yielding capacity. 

Shoemaker Gravel. The Shoemaker gravel is a deposit of poorly­

sorted, subangul.a.r gravel vi th lenses of sand and silt that underlies older 

alluvium and overlies the Harold Fonna.tion in depths of a.s much as 300 feet. 

Although some unused water wells penetrate the Shoemaker gravel, it generall.y 

lies above the water table and there are no known wells extracting from it. 

However, if' it were saturated 1 t probab~ woul.d yield water f"reely. 

Harold :Formation. The Harold Fonnation is exposed in the bluf':fs 

facing south near the crest of Cajon Pass as a series of discontinuous beds 
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of grayish silty sandstone with lenses of conglomerate, and occasional thin 

beds of cl~ey silt; it is approximately 1,300 feet thick. 

The Harold. Fonnation apparently yields little water to wells, as 

indicated by two known wells that produce less than 20 gallons per minute. 

Nonwater-Bear1ng Formations 

Pre-Tertiary crystalline rocks enclose the entire study area end 

comprise the major portions ot the mountain and hill areas; the area a1so 

includes consolidated Tertiary sedimentary and volcanic rocks and Quaternary 

basa1t. The crystalline complex and. the Tertiary deposits also underlie the 

valley areas, but are bw:ied by the unconsolidated Quaternary alluvial 

deposits that comprise the water-bearing formations. 

In the mountain and hill areas, the rocks ~ be the only source 

of water; however, because the yield from wells is typically less than 50 

gallons per minute, these formations are considered to be essentially nonvater­

bearing. In addition to being poor storage reservoirs, these formations also 

act as impediments to ground water moveoent. The nonwater-bearing units, 

listed generally from younger to older, include: Q.uaternary basalt, Tertiary 

sedimentary rocks, Tertiary volcanic rocks, and the basement complex. The 

major characteristics of these nonwater-bearing lithologic units are discussed 

in the following paragraphs : 

Q,uaterna.ry Basalt. Abtmdant outcrops of Quaternary volcanic rocks 

with thicknesses ranging from a few inches to about 265 feet are located in the 

Black Mountain area north of Harper Lake, in a long belt extending south 

of' Troy Lake, and in the Rocbnan Mountains. The dominant rock type is basalt, 
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which occurs as vesicular to dense baso.lt dikes and. flows, associated w1 th 

some cinders, and local deposits of scoriaceous tuf'f. In the study area, 

all of these deposits occur above the regional water table. They are not 

tapped by any l"..nown wells, and therefore are not a significant source of 

ground water. However, water is yielded freely from basalt deposits in other 

localities throue;h springs. 

Tertiary Sedimentary Rocks. The Tertiary continental sedimentary 

deposits identified in the study area range in age from Miocene to Pliocene 

and range in thickness from a few inches to a.bout 4,800 feet. Major outcrops 

occur in the mountain and. hill areas northeast of the Lockhart fa.ult and some 

isolated e=-..--posures occur in the Kram.er Hills. 

These consolidated. rocks consist of water-deposited conglomerates, 

sand.stone, siltstone, mudstone, limestone, agglomerates, and volcanic tuf'fs. 

In the study area, these formations do include pervious layers, but the ¥ater 

they contain is generally of poor quality and yields from wells are low. 

Because of their fine grain size and low porosity, the limited recharge they 

receive in outcrop areas, and the great depths at which they occur in the 

valleys, these deposits are considered to be nonvater-bearing. 

Tertiary Volcanic Rocks. Tertiary volcanic rocks consist of extru­

sive and. intrusive rock of various compositions, interbedded vith Tertiary 

continental sedimentary rocks. These formations occur in large and small 

outcrop areas in the mountain and hill region predominantly northeast of the 

Lockhart fault, and in small, isolated areas within the Kramer Hills. These 

rocks yield little water to wells and are considered to be nonwater-bearing. 
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Basement Complex. Basement rocks of the study area are a highl.y . 

complex assemblage of pre-Tertiary crystalline and metamorphic rocks that are 

exposed in the mountain and hill areas, and underlie the younger deposits oi' 

the val.ley areas. These rocks are generaJ.1y nonwater-bearing, but localJ.y 

yield smal.l-to-moderate quantities oi' water from springs, cracks, and from a 

few shallow wells in the residuum. 

Structures Affecting Ground Water Movement 

Geologic structural features, which affect ground ·water movement, 

include anticlines, synclines, faults, and valleys or topographic highs 

formed by folding or faulting. Within the area of investigation, structural 

features which e.ff'ect ground water movement are generally obscured by allu­

vial cover and are not well defined on the surface. The exceptions are the 

San Bernardino Mountains, a high, rugged east-west trending uplifted block 

of the San Andreas fault system, and the other more subdued highland areas 

which genera1ly form the internal. and external borders of the Mojave River 

Ground Water Basin. The general nonlinear alignment of these highlands 

indicates that, in the main, the alluvial valleys owe their formation to 

normal. erosional processes rather then to faulting, and the irregular, barren 

bills and mountains are stubborn, erosion resistant remnants. However, the 

greater depths of fill that occur in certain parts of the basin can be satis­

factorily explained only by the assumption of faulting and :folding. 

At several places al.ong the Mojave River channel, shallow alluvial 

sections underlain by near-sur:f'a.ce, topographically--high masses of bed.rock 

obstruct ground water underflow and serve to perpetuate conditions of rising 

ground water. This rising ground water condition occurs at fou:r locations: 

the Upper Narrows, Lower Narro-ws, near Camp Ca~, and at Afton. 
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The major f'aul.ts within the study area which impede and affect the 

f'low of ground water significantly are the HelendaJ.e :t'aul.t, the Lockhart 

fault, and the Calico-Newberry fa.ult. These three north'West-southeast trending 

faults are associated with, and subordinate to, the dominating San Andreas 

and Garlock fault systems. The locations of these faults are shown on Plate 2, 

"Areal Geology". The major characteristics and the pr1nc1paJ. structura1 

influences of these faul.ts are discussed in the following paragraphE: 

Helend.a1e Fault 

The active Helendal.e fault extends northwest from the vicinity 

north of Baldwin Lake to the southeast flank of the Kramer Hills, a distance 

of over 45 miles. Directly east of the Kramer Hills and north of the north­

west end of the Helendale fault trace is an unnamed faul.t, which extends in 

a generaJ. northwest direction for over 30 miles. This unnamed fault may be 

pa.rt of the Helendale faul.t system; however, due to the lack of supporting 

evidence, definite conclusions cannot be dra,m. 

Ground water levels in the vicinity of the Helendal.e fault indicate 

that it impedes the movement of ground water. This is particularly true in 

the Lucerne Basin where differences of 48 feet in water levels have been 

measured in wells 250 feet apart on either side of the fault. Table 3 includes 

water level data for veils on both sides of the fault. 

In Lucerne Basin, the highest water levels a.re on the western side 

of the fault. These levels occur near the northwest end of the i'aul.t trace 

where ground water flowing northeasterly spills over the faul.t. Some flowing 

wells are in the Vicinity, as indicated in Table 3. 

In the Mid.dl.e Mojave Basin, where the Helendale fault crosses the 

Noj ave River, ground water levels indicate that the fault impedes ground water 
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TABLE 3 

WATER LEVEL DA'll FOR WELLS ADJACENT TO 
HELENDALE FAUIJr IN WCERNE BASIN 

State well Date ot Depth Qf Depth to : Elevation of 
number observation well, water, :water in well, 

1n feet 1n feet in feet 

Southwester!l o-r the Fault 

4N/1W-l0Al 4-l.5-54 568 4 2,903 
4N/1,·1-lOH2 2- 9-54 168 8 2,902 
4N/l.W-10R2 2-10-54 250 0.2 2,930 
4N/lW-llQ3 2-10-54 250 Flowing Flowing 
41'7/1W-14B2 2- 2-54 100 10 2,930 
4?r/1W-l4K2 2-16-54 219 Flowing Flowing 
411/lH-1~4 2-17-54 129 1.8 3,012 

Northeasterly of the Fault 

4N/l.W- 2Pl ll-18-54 410 6o 2,8o8 
4N/lW-11Bl 4-14-54 376 45 2,84o 
4N/ l.W ~ llJ'l 4-14-54 300 53 2,872 
4N/lW-ll~l 3-15-55 85 51 2,882 
4N/lW-13Ml ll-23-54 lJ2 2,803 
4N/lW-l4A2 2- 3-54 l4o 74 2,891 
4N/lW-l4Hl 2-16-54 44 44 2,936 

movement in the older alluvium, but not Within the Recent channel. deposits 

of the Mojave River. Upstream from the fault, rising water contributes to 

the Mojave River; do-wnstream of the fau:Lt this condition is reversed. 

Lockhart Fau1t 

In the area of investigation, the Lockhart fault extends northwest 

from the southwest flank of the Fry Mountains to the extreme northwest por-

tion of the study area, a distance of over 70 miles. The fault trace contin­

ues -for another l.5 miles beyond the study area.. The Lockhart f's.ult impedes 

the movement of ground water in the Harper Basin and in older alluvium within 

Hinkley Valley in the Middle Mojave Basin. Although the paucity of water wel.ls 
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in the Harper Basin precludes quantitative estimates of this impediment, 

the generally higher level ot the water table southwest of the fau1t suggests 

the :f'au1t impedes ground we.ter f'low. Ground water level data for wells 

a,dJacent to the Lockhart fault in the Harper Basin are shown in Table 4. 

'l!ABIE4 

WMER LEVEL DA!?A FOR WELI.S ADJACENT TO WCKHART FAJM 

State well 
number 

Date of 
observation 

Southwesterly of the Fault 

J.ON/4W-8Pl 1- 7-59 

Nortbeasterlz of the Fault 

l0N/4W- 4cl 
lON/4w- 6Al. 
lON/4W-10Al 

5-27-59 
5-19-59 
5-20-59 

: Depth of' Depth to : Elevation of 
·=well, 1n feet =water in feet :water in well, 

419 
250 
325 

: ' : in f'eet 

16o 
250 
l.87 

2.,007 

l,940 
1,870 
l,933 

Although there is no surface trace of the Lockhart fault 1n Hinkley 

Valley, the extension of the trace from Harper Basin coincides with the 

southwest flank of a deep pumping hole 1n Hinkley Valley. The steep gradient 

of that flank indicates an effective ilnpediment to ground water flow. 

Calico-Newberry Fault 

The active Calico-Newberry fault trends northwest from the north­

east flank of the Rodman Mountains to, and along, the southwest flank or 

the Calleo Mountains, a distance of aver 35 miles. 

Water level measurements in wells indicate the Calleo-Newberry 

fault impedes the movement of ground water in Lower MoJave Basin except 

along the north-western portion ot the f'ault, trom the MoJave River to just 

ea.st of the community of Yermo. In that portion of the :fault area, little 

difference was observed in the vater levels on either side of the fault. On 
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the other hand, ground water level elevations measured 1n wells adjacent to 

either side of the fault southeast of the Mojave River indicate a marked 

difference in levels. In this area, the water levels south of the fault are 

higher than those north of the fault. Representative ground wter level 

data are listed in Table 5. 

TABLE 5 

WATER LEVEL DATA FOR WELIS ADJACENT TO CALICO-NEWBERRY FAlJf.Jr 

State well Date of Depth of Depth to : Elevation of 

number observation :well, in feet :water, in f t :water in well, 
ee: 1~ feet 

Southwesterly of the Fault 

9N/2E• 3Cl l-13-6o 63 17.5 1,853 
9l'l/2E-JJ.JU 1-12-tSo 17.5 1,8!18 
grsr/2E-13Q.l 12- 7-6o 230 14.6 1,855 
9N/3E•l9Pl 3-24-60 151 8.6 1,847 
9N/3E-29}l 3-24-60 11.2 1,839 
9N/3E•33El 8- 8-61 304 Flowing 1,830 

Northeasterly of the Fault 

9Jl/2E• 3A2 3-23-60 65 4o.l 1,845 
9N/3E-18Ml 12-16-59 253 54 l,86o 
9N/3E-20Ql 6- 2-60 390 58 1,845 
9N/3E-29AJ.. 3-24-6o ~ 68.2 l,846 
9N/3E-34Nl 12-17-59 99 23.1 1,818 
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~ m. WA!rER SUPPLY, USE, AND DISPOSAL 

Hydrologic studies or water supply, use, and disposal are 

essentia11n evaluating the surplus or deficiency ot the water supply 

and in detel'm1ning the overdratt and sate yield. These studies, which 

are discussed and summarized 1n this chapter, include analyses of precip­

itation, surface flow, subsurface flow, import-export of water, and con­

sumptive use. For these studies,. the 25-year base period tram 1936-37 

through 1960-61 vas used. (The selection of' this base period is discussed 

in Chapter II. ) 

In the study area, da.ta sufficient for these hydrologic studies 

are availabl.e in areas along the Mojave River and the adjacent valleys 

that constitute the Upper Mojave, Middle Mojave, Lover Mojave, and Lucerne 

Ground Water BasiDs. The lilll:1.ted amount of' data that are available on the 

other three basins--Barper, Coyote, and Caves--does not pemit comparable 

analyses. iinlere information is available, it is included in the following 

text and tables as a matter of interest. 

For most items of water supp~, use, and disposal, the historical 

da.ta on the annual amounts for each year of the base period were available 

for the :tour major basins. For sane items, such as subsurface inflow and 

outflow across basiD boundaries, the surtace inflow 'fran the desert mo1m­

ta1n area, it was necessary to estimate the average annual amounts. 

Water Supply 

The ground water basins discussed in this report are equivalent 

to the water-bearing portions of the study area. Plate 4, "Ground. Water 
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Ba.sins and Effective Base of Fresh Water'', shows the boundaries of each 

of the basins in the study area. 

For this study, sources of water supply are considered to be 

precipitation falling on the ground water basins and surface, subsurface, 

and import waters floving into the basins. 

Because the basins are interrelated, a pa.rt of the surface and 

subsurface inflow and the imported water supply to one basin may originate 

as outflow or as exported water from other basins. For this reason, 

water supply to and within the total study area from these sources is 

discussed as surface flow, subsurface flow, and import-export water. 

Because the amount of pumped ground water which is not consump­

tively used is assumed to return to the ground water basin, this amount 

could be considered as water supply. However, because pumped ground 

water cancels out as a factor in the overall hydrologic equation when 

surface and ground water supplies are considered together, it is not 

discussed here as an item of supply, but is included later in this chapter 

as an item of water use and disposal. 

Precipitation 

The average annual precipitation in the study area ranges from 

less than 4 inches on the desert valley floor to over 40 inches in the 

San Bernardino Mountains. This range in average annual precipitation is 

shown on Plate l, The data utilized on this map were prepared by the 

U. s. Weather Bureau as part of its meteorological studies of the south­

western United States. 

Records of two long-term precipitation stations in the study 

area indicate a siffiilar wide range in average annual precipitation. At 

Barstow, on the desert valley floor, the average annual rainfall is 
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TABLE 7 

ESTIMATED AVERAGE ANNUAL PRECIPITATION 
BY AREA* 

Location 

Mountain Areas 

San Bernardino Mountains 
Desert Mountains 

Upper Mojave Basin 
Middle Mojave Basin 
Lower Mojave Basin 
Lucerne Basin 
Harper Basin 
Coyote Basin 
Caves Basin 

Valley Areas 

Upper Mojave Basin 
MiddJ.e Mojave Basin 
Lower Mojave Basin 
Lucerne Basin 
Harper Basin 
Coyote Basin 
Caves Basin 

*For the base period 

Area, 
in acres 

169,6oo 

46,Boo 
107,500 
136,900 
71,600 

100,800 
66,100 
34,000 

371,100 
26o,500 
259,200 
190,100 
297,200 
99,900 
94,000 

Precipitation, 
in inches 

24.6 

6.4 
6.1 ✓ 
6.9 • 
7.6 
6.7 
7.8 
5. 7 

6.3 
5.0 
4.2 
6.4 
4.5 
5.0 
4.5 

Rainfall in the area south of the town of Hesperia is -- in some 

years -- in excess of 8 inches and, therefore, contributes to the ground 

water supply. In this area, the average annual amount of precipitation 

exceeding 8 inches during the base period of the study was sufficient to 

provide to the land surface an estimated 4,500 acre-feet of water supply 

annually. The average annual amount of deep percolation from precipitation 

to the valley floor was estimated by applying a technique used by the 

Department in previous investigations. This technique relates deep per­

colation to the amount of precipitation, the evapotranspiration 
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requireme:its ana. soil moisture de:f'iciency that must be satisfied above 

the selected 8 inch value, and the residual amount of ru.~off. The 

technique was developed from data used in studies reported in Depart­

ment of Water Resources' Bulletin Ho. 33, "Rainfall Penetration and 

Consum!)tive Use of Water -- in Santa Ana River Valley and. Coastal Plain", 

1930, and in u. s. Department of Agriculture publication, "Detennining 

Water Requirements in Irrigated Areas from Climatological end Irrigation 

Data", by Harry F. Blaney and Wayne D. Criddle of the Soil Conservation 

Service, dated August 1950. 

Based on this technique, the a.mount of precipitation that may 

percolate was determined to be 3,850 acre-feet. However, to make 

allowances for any loss of this water as it passes f=o□ the root zone to 

ground water due to vapor transport, the amount of precipitation that 

percolates and becomes ground '1ater was assumed to be 3,500 acre-feet. 

Table 8 swznarizes tne estimated annual dee9 percolation of 

precipitation on the valley floor south of Hesperia during the base 

period. Tr.e occurrence of perched ground water in the sa.tle region con­

l'ir.r.s the occurrence of cleep percolation as a source of ·water supply. 

iiowever, t:r.e available data were not sufficient to define the magnitude 

and areal extent of the pe:-ched ground water body or to check the sea­

sonal er.cunts of deep percolation from this source during the base period. 

Surface Flow 

s·..u-face flow i1as t,10 sources: base flow fror.1 the discharge of' 

ground water to the strea.-n c~10.nnels and ston~ runoff fror.i precipitation 

on the tributar:, ii.ill and mountain areas. Base flow is found in four 
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Water year 

1936-37 
38 
39 
4o 

194o-41 
42 
43 
44 
45 

1945-46 
through 
1948-50 

TABLE 8 

E5'TIMATED SEASONAL DEEP PERCOLATION OF 
PRECIPITATION ON THE VAlliE'f FIOOR 

SOUTH OF HESPERIA DURmG THE BASE PERIOD 

In acre-feet 

Deep 
percolation Water year Deep 

percolation 

3,500 
2,000 

350 
0 

30,150 
0 

5,6oo 
30,550 
1,000 

0 

1950-51 
52 
53 
54 
55 

1955-56 
57 
58 
59 
6o 

25-;year 
average 

0 
7,450 

0 
1,450 

0 

0 
0 

5,400 
0 
0 

0 

3,500 

reaches of the Mojave River. At the point of origin of the Mojave River, 

the confluence of the West Fork of the Mojave River and Deep Creek, base 

flow results from the perennial supply available from the drainage area 

of Deep Creek. At Victorville, Camp Caey, and Afton, base flow, or rising 

water results from constrictions in the alluvial section of water-bearing 

materials, which force the ground water to the surface of the str'eam 

channel. 

Runoff enters the study area through stream channels or as 

overland flow. The sources of runoff from precipitation are the 

San Bernardino Mountains and the desert mountains on the valley floor, 
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shown on Table 7. In addition, as discussed earlier in the chapter, 

rW'loff from precipitation on the valley floor is a source of water 

supply in the area south of Hesperia. 

Those stream gaging stations in the stud:,-- area from which 

data were obtained for use in this report are presejted in Table 9, 

'vy station name, length of record, and drainage area. In addition, the 

gaging station from the diversion site on Deep Creek to Hesperia is also 

listed. Althoug..1 the records of the station at Beacon Creek 1:ear Helen­

dale were not utilized b this study, it is part of the United States 

Geological Survey program to determine runoff cha.racteristics for small 

drainage areas, which may provide valuable information in the future. 

Location of these stations is sholm on Plate l. 

The principal surface flow in the study area. is the Mojave 

River. T:1e two major streams in the San Bernardino Mour.ta.ins are Deep 

Creek and the West Fork of ti1e Mojave River. These streams combine at 

the base of the r,,otu1tains to fo:nn the Mojave River. Ti1is confluence is 

referred to as t i1e forks. Tne flows in these streams a.re {;;aged by the 

u. S, Geological Surve; aoout 1 mile upstream of their confluence. The 

records of tl,e combined flow of the two streams and the diversion on 

Deep Creek are i,.dicative of t;1e flow of the Mojave River at the forks 

into tae Upper t,·;ojave Basin. Tl~e average annual flow at the forks durine; 

ti'1e base period was about 62,C0J acre-feet, inclu<lir:g diversio·,1 above 

ti1e i'orks. 

T:1e maJor sources of surface inflow, or water suppl~• to the 

basin, a.re the two forks of the ?,:ojave River: Deep Creek a.-vid West Fork. 
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TABLE 9 

STREAM GAGING STATIONS 

Period of record :Drainage : Incom- . Index 
No.* : Namea 

From To :plete or :area, in . missing square . 
: years mil.es 

Active Stations 

lb Deep Creek near Hesperia 1904-05 1960-61 9 137.0 

2c West Fork Mojave River 
near Hesperia 1904-05 1960-61 9 74.8 

3d Mojave River at Lover 
Narrows, near 
Victorville 1898-99 1960-61 17 530.0 

4 Mojave River at Barstow 1930-31 1960-61 0 f 

5 Mojave River at Afton 1929-30 1960-61 21 
f 

6 Beacon Creek at 
Helendale 1959-60 1960-61 0 0.7 

7 Cushenbury Creek near 
Lucerne Valley 1956-57 1960-61 1 6.4 

Inactive Stations 

8 Deep Creek Diversion 1950-51 1958-59 0 

9e Mojave River at r Point of Rocks 19o8-09 1910-11 2 

10 Mojave River at 
Hodge 1930-31 1931-32 0 

a. USGS gaging station unless otherwise noted. 
b. Lake Arrowhead Company records as East Fork of Mojave River from 1904-

05 through 1921-22; USGS records from 1929-30 through 1960-61. 
c. Lake Arrovhead Company records :f'ran 1904-05 through 1960-61; USGS 

records from 1929-30 through 1960-61. 
d. Lake Arrowhead Company records from 1904-05 through 1914-15; USGS 

records from 1898-99 through 1905-06 and from 1930-31 through 1960-61. 
e. Lake Arrovhead Company records. 
f. Not available. 
* Tl:.ese index numbers a.re as shown on Plate 1. 
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The flows in these forks are gaged about l mile upstream of their 

confluence at the forks, and the records of the combined flow of the two 

streams and the diversion on Deep Creek are considered indicative of the 

flow of the Mojave River at the forks. The flow at the forks essentially 

occurs at the boundary of the water-bearing material, although a portion 

of the area above the gage on the West Fork is underlain with water­

bearing material. Consequently, some of the runoff from the San 

Bernardino Mountains has an opportunity to infiltrate and percolate to 

the ground water reservoir before it reaches the gage. 

The average annual runoff at the forks during the base period 7 
was computed to be 62,000 acre-feet. The amount is a.bout 16 percent 

less than the average annual amount for the entire period of record, 

which begins in 1904, and about 26 percent less than for the period 

1904-05 through 1936-37 that includes one wet and one dry period. This 

shows that the runoff during the earlier time was more than during the 

base period. However, in previous studies of the selection of the base 

period, the average annual precipitation for these same periods was 

determined to be about equal. Bec·a.use of this condition, it is reasonable 

to expect that the average annual runoff for the base period and the 

longer time wouJ.d be about equal. 

To determine whether or not the streamflow records should be 

adjusted to account for the difference in runoff, the. records of the gaged 

stations at the forks were checked against records of other streams by 

applying a double mass curve technique commonly used by hydrologists. 

The results showed that the data plot is a straight line and 

that the amounts of runoff at the forks are proportiona.l to the amounts 
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occurring in other streams. Therefore, two conclusions were arrived at: 

first, the runoff records of the Mojave River at the forks are accurate 

over the entire period of record; seeond, the difference in the amounts 

of runoff from comparable amounts of precipitation is apparently due to 

the changing physical conditions and precipitation characteristics 

affecting the precipitation runoff relationship of the drainage area above 

the forks. Accordingly, the average annual runoff at the forks during 

the base period is considered representative of the amount of water 

supply to the basin under present physical conditions and precipitation 

characteristics. 

Because a smaJ.l portion of the water-bearing material is above 

the gage on the West Fork of the Mojave River, some of the runoff from 

the San Bernardino Mountains percolates and becomes ground water before 

it reaches the gage. The amount that becomes ground water is considered 

as part of the surface flow of the Mojave River in this study. During 

the year, the average annual amount of ungaged runoff above the gage con­

tributing to the water supply of the basin was estimated to be l,150 acre­

feet. This amount was determined by comparing the estimate of runoff 

for the West Fork drainage area with the gaged record at the forks. The 

estimate of runoff was based on the precipitation-runoff relationship 

discussed hereinafter and the amount of precipitation over the drainage 

area which was obtained from the isohyetal map. 

For the balance of the ungaged portion of the San Bernardino 

Mountains, the average annual surface inflow from runoff was estimated 

to be 50 acre-feet to the Upper Mojave Basin and 600 acre-feet to the 
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Lucerne Basin. These estimates were detennined by applying precipita­

tion-runoff relationships discussed later in this chapter. 

Although there is a gage on a 6.4 square mile drainage area 

of CU.shenbury Creek, which is tributary to Lucerne Basin, the average 

annual amount of runoff in this area during the base period could not 

be determined from the short period of record. Therefore, the estimate 

of runoff from the San Bernardino Mountains to Lucerne Basin includes 

the amount from the Cushenbury Creek drainage a.rea. 

From the San Bernardino Mountains to Afton, the Mojave River 

crosses the boundaries between groun4 water basins, which are identified 

and discussed in Chapter II. At the basin boundaries, the flow of the 

Mojave River is surface outflow from the upstream basin or surface inflow 

to the downstream basin. There are four of these boundaries along the 

river: Helendale, Barstow, Camp Cady site, and Afton. Except at Barstow, 

the flow is a combination of storm flow and base flow. At Barstow, the 

flow is entirely storm flow from runoff originating in the San Bernardino 

Mountains. 

There is no record of a stream-gaging station at the boundary 

between the Upper and MiddJ.e Mojave Basins which is near Helendale. 

However, flow data a.re available for stations at two nearby locations: 

less than three yea:rs of record at Point of the Rocks, about l½ miles 

downstream from the boundary, and two years of record at Hodge. These 

data were used to check the estimates of flow at the boundary. 

The estimates of flow at the basin boundary near Helendale 

were based on; (1) a correlation developed from the flow data of the 
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Lower Narrows station and:the Barstow station to be discussed next; 

(2) the criteria that, for the same amounts of annual now entering the 

initial reach, the total amount of annual riverbed percolation in any 

number of reaches must equal the amount of riverbed percolation in the 

entire reach; and (3) the assumption that there is no change in the 

amount of storm flow in the reach between Victorville and Helendale 

because the majority of the storm f.low occurs when there is base flow at 

Helendale. This correlation shows the relationship between the annual 

amounts of riverbed percolation and the annual amounts of flow at the 

Lower l:farrows station, with riverbed percolation being computed as the 

difference in the annual amounts of gaged flow at the two stations. 

Therefore, knowing the annual flows at the Lower Narrows station, the 

annual amounts of riverbed percolation in the reach between the station 

and the boundary were determined. The annual amounts of flow at the 

boundary were detennined by deducting percolation from flows at the 

Lower Narrows station. The averaBe annual flow at the basin boundary 

during the base period was estimated to be 35,500 acre-feet. 
--

The flow of the Mojave River is gaged at Barstow, about one-half 

mile downstream of the boundary between the Middle and Lower Mojave Basins. 

For study purposes, the flow at the gage is considered representative of 

flow at the boundary. The flow of the Mojave River at Barstow consists 

entirely of storm flow, 96 percent of which occurs from January through 

April. This storm flow originates as storm runoff in the San Bernardino 

Mountains above the forks and occurs when the storm runoff is of suffi­

cient magnitude to reach Barstow. During the base period, the record 
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of the aage at Barstow indicates no flow occurred at the station during 

13 of the 25 years of the base period. 

Based on these records, the average annual flow of the Mojave 

River at Barstow was computed to be 21,450 acre-feet during the base 

period. The seasonal flow ranged from zero to 130,000 acre-feet in 

1937-38. In addition, the records at the station were used for estimating 

the flow of' the Mojave River at the basin boundary near Helendale, pre­

viously discussed, and at the basin boundary at the Camp Cady site, to be 

discussed next. 

The Mojave River crosses the boundary bet,-1een the Lower Mojave 

and Caves Basins near the abandoned Camp Cad~r which is approximately 

5 miles southeast of Harvard. The flow in the river at t11is point com­

prises base flow {rising water at the constriction in t!,e alluvial 

section) and storm flow. During the base period, the average annual 

flow at the bou..~dary was estimated to be 12,200 acre-feet and comprtsed 

ll,300 acre-feet storm flow and 900 acre-feet base flow. 

In determining the average annual flow, it was first necessary 

to estimate the average annual storm flow by applying the same technique 

used in analyzing the flow of the Mojave River near Helendale. Where, 

(1) knowing the annual flows a.t the Barstow station, (2) based on a 

correlation developed from the f'low data of the Barstow station and Af'ton 

station to be discussed next, and (3) based on the sarne criteria pre­

sented in analyzing the flow of the Mojave River near Helendale, the 

annual amounts of storm flow were estimated and the average a..'1nual storm 

flo,1 determined to be 11,300 acre-feet. 
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The paucity of' data precludes an analysis to determine the 

base tlow at the boundary and, therefore, the average seasonal amount ot 

base tlow was assumed to be the same amount as st the Afton gage. 

The tlow ot the Mojave River 1s gaged at the basin boundary at 

Afton. The tlow at the station is the amount leaving the study area and 

comprises base tlow (rising ground water at the constriction in the cross­

sectional area o'f water-bearing materials at Afton Canyon) and storm flow. 

The storm flow at the station is a combination ot runott orig1nat1Dg in 

the San Bernardino Mountains and runoff from l.ocal summer storms. The 

me.Jor portion ot the storm f'lov originates in the San Bernardino Mountains. 

During the base period, tlov at Afton was recorded only for the years 

1952-53 through 1960-61; therefore, it was necessary to estimate the flow 

tor the other 16 years of' the base period. Flov data prior to the base 

period, from January·1930 through September 1932, and ground water level 

data during the missing 16 years ot record between the Barstow and Mton 

stations aided in estimating the annual flow during the base period. 

Based on these data, the annual amounts tor the 16 years o:f" missing record 

were determined, and the average annual storm flow at Atton trom the 

runoff' originating in the San Bernardino Mountains was estimated to be 

8,650 acre-feet. In addition, the average annual storm flow at Ai"ton 

due to local summer storms vas determined by a study ot tbe magnitude 

and frequency of the amounts !ound in the 9 years of record at the 

station. From this study, the average azmual storm flow trom local 

summer storms vas determined to be 50 acre-feet. 
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The annual base flow during the missing years of record was 

estimated by establishing a relationship between the base flow for the 

years of. record and ground water level data at ~eerby wells. Based on 

this relationship, the base flow for the 16 years -of missing record 

was dete~ned, and the average an..11ual base flO\t was estimated to be 900 

acre-feet. Combined with the stor.m flow at the station, the average 

annual flow at the boundar~t where the Mojave River leaves the study 

area was estimated to be 9,6oo acre-feet. 

The average annual flows of the Mojave River at the various 

basin boundaries are sho~m in Table lO. 

TABLE 10 

AVERAGE ANNUAL FLOWS AT THE BASIN BOUNDARIES 

Basin bou.'ldary 

At the Forks 
Near Helendale 
At Barstoylf­
Camp Cady Site 
At Afton-IE-

*Stream-gaging station. 

In acre-feet 

62,000 
35,500 
21,450 
12,200 
9,6oo 

The ungaged desert mountains on the valley floor contribute 

runoff to the water supply of the basins. This runoff constitutes about 

five percent of the total water supply of the study area. However, it 

is an :important source of water supply to the basins that do not border 

the Mojave River. Estimated average ennual runoff to these three basins 

Lucerne, Harper, and Coyote -- amounted to 450 acre-feet, 5;0 acre-feet, 
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and 450 acre-feet during the base period. This is the only source of 

surface inflow to Harper and Coyote Basins; Lucerne receives additional 

runoff from the San Bernardino Mountains. 

The amount of runoff from the unga.ged desert mountains to the 

basins was estimated from an e.verage seasonal precipitation-runoff 

relationship which was developed by adjusting a curve of the relationship 

for various streams in Southern California to reflect local conditions 

1n the MoJave Desert region. The adjustment was made by creating a curve 

parallel to the original curve. The amount of offset from the original. 

curve was based on the relationship of the average annual precipitation 

and runoff of the Deep Creek drainage area to the average of various 

streams in Southern California. Values of percent runoff tor different 

depths of average annual precipitation used 1n estimating the runoff from 

ungaged drainage areas in the current studies and in the preliminary 

studies are presented in Table ll. By applying these values to the average 

annual precipitation on the various ungaged areas, the average annual 

surface inflow to the basins could be determined. 

'l!ABLE ll 

AVERAGE PRECIPITATION-PERCENT 
RUNOFF VAIDES 

Average annual 
precipitation, in inches 

10 
9 
8 
7 
6 or less 

-50-

Average a.imual runoff, 
in percent of .precipitation 

3.1 
2.6 
2.1 
l.7 
1.0 
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As discussed earlier 1n the chapter, nmoff' from precipitation 

on the valley tl.oor south of Hesperia percolates and becomes ground 

vater. This is a source of water supply and, for this stuey, 1s con­

sidered surface inf'low to the Upper Mojave Basin. The estimate of the 

average annual amount was based on the prec:1p1tat1on-runotr relationship 

discussed preViously, modified for slope and soil conditions. The area 

ot the valley f'l.oor south of Hesperia is flatter and composed of more 

pemeable older alluvium than the steep and crystalline rock drainage 

areas used 1n originally developing the curve; therefore, it is reason­

able to expect less runoff to occur 1n this area tor equal. amounts of 

precipitation. Analysis of limited data suggests that the amo\lnt of 

runoff is about bal:f' the amount determined f'rom the precipitation-nmoi"f 

relationship. On this basis, the average annual. runoff from precipi ta­

tion on the valley floor south of Hesperia during the base period was 

estimated to be 1,350 acre-feet. Most of this amount percolates in the 

many natural channels end becomes ground water in the area. However, 

because small amounts may be consumptively used by native vegetation, 

the a:mount of this runoi'i' that becomes water supply to the Upper Mojave 

Ground Water :Basin was assumed to be 1,000 acre-feet. 

The flow of' the Mojave River at the basin boundaries, the run­

off from desert mountains on the valley floor, and runoff from precipi-

tation on the basin as suri'ace inflow to the Oppel" Mojave, Middle Mojave, 

Lower Mojave, and Lucerne Basins are summarized in Table 12. 
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~lll 

IISTDIATID SUR1ACZ l!IFUII ~num 'ID - JIRICO 

Ja acn-r••t 

1 1'o Y.u!r IIDi an !!!l• _______ 1~ !!441.e tloJ&-n l!!la : J:!! 1-rll<>Jan:Baala !2 J:!5&rDe IU1D 
wawr :h-a.~ ,,...., t I I f ,-ca: 

~..,.: la ff : year 
: ----~ ',_11a .. rt : talle7 ! ll<>Jan : Dl■er\ I :~:: 1 Dtaert : : lt \iie l Abaft :r" -1 -1 :lkNA\alD■ : Total I DU'1liDO • N I -I torb SVHt '°1'k I . U'H8 . I \alulANa t as·..-.r ,1am1:a1a■ : dbaatain■ ~tatu•: 

1936-37 169,250 1,150 50 2,0 2,800 173,500 125,200 5,0 125,750 103,900 800 11111,700 600 450 1,050 
38 218,900 1,150 50 250 3,'100 224,050 159,150 550 159,700 138,100 800 138,900 600 450 1,050 
39 loo,600 1,150 50 250 500 ~,550 17,250 550 17,800 550 800 1,350 600 450 1,050 

"° 31,2'0 1,150 50 2,0 350 33,050 15,350 550 15,900 0 800 800 600 450 1,050 

191,0-Jot l.61,200 1.,150 50 250 2,800 l.65,,50 u.8,950 5,0 119,500 96,000 800 96,800 600 450 1,050 
lo2 26,100 1,150 50 250 loOO 27,950 13,700 550 14,250 )DO 800 

91,C 
600 ,50 1,050 

43 150,000 1,150 50 250 2,800 1511,2:;o 104,700 550 105,250 91,000 800 600 450 1,050 

" 86,850 1,150 50 250 1,900 90,200 60,300 550 60,850 36,250 800 37,050 600 450 1,050 
45 '70,850 1,1,0 50 250 1,150 73,,:;o 39,500 550 liO,o,o 22,JDO 800 22,900 600 '50 1,0,0 

I 
19'o5-lo6 5',550 1,1,0 50 250 700 '6,700 29,350 550 29,900 12,550 800 13,350 600 ,50 1,050 

VI 47 ,0,3,0 1,1,0 ,0 250 1,1,0 '2,950 17,150 550 17,700 2,900 800 3,,00 600 ''° 1,050 
N la8 16,750 1,150 50 250 150 18,350 lll,550 550 11,100 0 800 800 600 ,50 1,0,0 
I 49 26,1,0 1,150 50 250 liOo 28,000 8,350 550 8,900 0 800 800 600 ''° 1,050 

:;o 15,550 1,150 50 2,0 250 17,250 7,650 550 8,200 0 Boo 800 600 250 1,050 

1950-51 ,,350 1,150 50 250 0 5,800 7,200 550 7,750 0 800 800 600 ,50 1,050 
52 106,450 l,l,O 50 250 2,1,0 110,0,0 »,200 550 »,750 12,550 eoo 13,350 600 ,50 1,050 
53 13,000 1,150 50 250 lOO 14,550 7,8,o 550 e,i.oo 0 eoo eoo 600 450 1,050 
54 57,loOO 1,150 '° 250 850 59,700 13,500 550 14,050 0 8oo 800 600 450 1,050 
55 21,050 1,150 50 250 200 22,700 8,150 550 8,'100 0 eoo 8oo 600 450 1,050 

1955.56 19,100 1,150 50 250 100 20,650 7,750 550 8,300 0 lloo 800 E00 ,50 1,050 
51 23,7,0 1,150 50 250 1,0 25,350 7,100 550 7,650 0 800 800 E00 ,50 1,050 
58 151,950 1,150 50 250 2,290 155,600 5'<,150 550 54,700 20,0,0 eoo 20,850 600 450 1,050 
59 20,850 1,150 50 250 200 22,500 6,800 550 7,350 0 eoo 800 600 450 1,0,0 
6o 8,750 1,150 50 250 0 10,200 6,350 550 6,900 0 800 800 600 450 1,050 

196()-61 4,500 1,150 50 250 0 5,950 6,300 550 6,850 0 800 800 ill! 450 1,050 

2'-p•r - ----- 22,21o2\ anraa• 61, 980 1,150 50 250 1,000 64,430 35,,00 5,0 \_ 36,050 a,""2 800 600 ''° 1,050 

la&.taat.ed &ftl" .. e anmaa1 1:ntlOlf t.o: llvporBuln •• l~:::::t illeHl"'t aoant.&1:m:l 
Coyote ... 1. •• d.e,ert aountatu 
Ca.n:1 auta •• 12,350 KN•feet. (12.200 KN•fe■\ f'NII No~..,. ltlwr; 150 aa.n-t••t l'r'CII w,rt aoimtuu) 
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Subsur.tace F.Low 

Primarily I ground water movement within the stu::ly- area occurs 

parallel and adjacent to the Mojave River in a south to north direction. 

Minor subsurface movement occurs 1n alluvi111 adjacent to the hills and 

mountains. The prevailing ground. water gradients·genera.1.JJ conform to 

the regional slope of the land surface; however, 1n portions of the study 

area, the gradients are reversed. This reversed gradient is caused by 

pumping !ran. ground water in storage. 

Ground water can move across the boundaries of the basins 

within the s tu:iy- area and its subii visions when the permeability of the 

subsurface materials, the hydraulic gradient, am the cross-sectional 

area are suf'.t'icient for movement to occur and provided. there is no sub­

surface barrier. At sane or the boun:iaries, data on the permeability, 

hydraulic gradient, and. cross-sectional area were not available for 

computing the amount of subsurface now. However, it is believed the 

1imi ted. extent of alluvial materials at these boundaries prohibits tbe 

movement of significant quantities or water. 

There is no subsurface outflow from the study' area. However, 

subsurface inflow into the study' area apparently occurs at the southwest 

boundary of the stu::ly area, which is also the west boundary or the Upper 

Mojave Ba.sin. Because in.formation on the depth ani nature of.the alluvial 

materials and the bytlraulic gradient at this location is lacking, no 

•I' 
direct determination of the amount 0£ this now was possible. However, 

on the basis of analysis or the natural recharge to tbe ground water 
--,,,.11'~1 j~ 

basin west of the Upper l-k>jave Basin (primari~ tram Sheep Creek which 

is outsi:ie the stuiy area), it appears reasonable that some ground. water 

moves into the stu:iy area across this boundary. Fbr this stui.y, it was 
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assumed that one-third of the estimated average seasonal runoff 0£ Sheep· 

Creek, less the average seasonal diversion to Phelan, percolated and 

moved easterl;y into the st~ area ani the Upper Mojave Basin. 

The amounts of underflow across the basin boundaries were 

determined from estimates of the factors in the equation, Q-TIW, which is 

based on Darcy's Law. In this equation, the subsurface now (Q) is equal 

to the transmissibili ty (permeability times saturated aquifer depth) ( T) 

of the subsurface materials, multiplied by the width of the cross-sect.iooal 

area (W) through which the flow passes, and. the slope, or the b,Yd.raulic 

gradient, (I) of the ground water at the cross-sectional area. 

The estimates of un:ternow for each of the selected. boundaries 

are listed. in Table 13. 

TAl3LE 13 

/ ESTIMATED AVERAGE ANNUAL SUBSURFACE INF.WW 

Basin 

Upper Mojave from: 

West Boundary 

Lucerne 
TOTAL 

In acre-feet 

Middle Mojave from Upper Mojave 

Lower M:>jave b-om Middle Mojave 

Harper :frOJ'll Middle Mojave 

Coyote from Lower lbjave 

Caves :from L)wer Mojave 

Average annual amount 
during the base periOd 

aso 
100 - 9.$0 

2,000 

2,000 

1,000 

1,000 

1,000 
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Import-Export of Water 

.A. small amotint of water is imported frcn outside the stlXiy area 

to tbe town ot Phelan, in the Upper lbjave Basin. Sena water supply', as 

well as sewage; crosses the boundary from tha Middle to Lower Mojave Baains 

within the City ot Barstow. 

The water suppl,1' for Phelan is imported by pipeline from the 

Sheep Creek drainage area which is in the San Gabriel H::nmtains just 

outside the study area. Although the major purpose of the imported 

water is for urban ani suburban uae, a portion may overflow into another 

pipeline for agricultural use when there is no available storage in 

the tank. 

Records of the amo\llt ot water imported are fragmentary until 

late 1963., when a meter was installed.. Fran this recent 1n1'ormation., 

tbe average annual amount o:t imported water to Phelan during the base 

period was estimated to be 2.$0 acre-feet. 

The boUD:iary between the Middle and lower Mojave Basins passes 

through the City of Barstow., vtdch is supplied with water pumped from 

wells in the two basins. The water is distributed by the Southern Callfornia 

Water Compan;r. Based on information on the amounts pumped and the dSlllam. 

by population in each basin., it was established that seas of the water 

extracted in the Middle Mojave Basin is transported across the basin 

boundary to service areas in the Lower lt>jave Basin. _The estimate of 

the average annual amount of water supply transported. across the basin 

boundary during the base period was 700 acre-feet. 

A second source of water exported. from the Middle Mojave Basin 

is sewage that originated from the City of Barstow and was transported 

across the boun:iary to a treatment plant in the Lower lt:,jave Basin. The 
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smaller portion of the City is in the Middle Mojave Basin. The average 

annual amount o! sewage exported. from the basin is estimated to be lOO 

acre-feet. This estillate is based on the amount of applied water and 

its consumptive use., the population 1D tbs two basins, and. the amount 

of flow through the treatment plant in 1961. 

Table 14 summarizes the amounts ot water imported to the Upper 

Mojave Basin from outside the study area and to the IQwer Mojave Basin 

from Middle Mojave Basin. 

TABIE 14 

ESTIMATED AVERAGE ANNUAL AmUNTS OF WATER IMPORTED 
TO THE UPPER AND U1tlER MOJAVE BASINS 

In acre-feet 

Basin 

Lower Mojave from Middle Mojave: 

Water -; ... .,' L -•. \.' \•_·(. : 

Sewage(,-,·~::·· -v }) ..:. 

'IOTAL 
, .. 

- • I' 

Average annual amount 
during the base period 

(700) 

(!QQ.) 

250 

800 

In Table 15 is sho-wn the annual suppJ.y and the 25-year average 

annual supply from each source of supply to each of the four main basins: 

Upper Mojave, Middle ~jave, I.over Mojave, and Lucerne. The estimated 

an_nua.1 supply to each of the other three basins -- Harper, Coyote, and 

Caves -- is also indicated by footnote. Although there is insufficient 

hydrologic data available in these last three basins to make definite 

determinations of the amounts of water supply, estimates were made to 

provide an indication of existing conditions. 
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TABU: 15 

EBTDIATZD 11.\ftR SUl'l'I.I IJllRIIIG 'DIE BASE PERIOD 

In acre-teet 

l 
Upper Mojani 8uln M1d4l.o NoJave IIUin 

I 
loler NoJaw aut.D l&lcama BNt.u 

\latar 
:P'r'ec::i"pl•=Sorrace = s.ub,ur-:Isaporied,: :PN:clpi-1aurtace I a& ur-: 1PJtectp1.:surrace : subeur- :Iaporud: ~ .... 2'>t&l 

1
PncSpi• 'eur1'.... ' T~a1 ! \aUon•! inflow : .t!fi~ ; ~ite? ! 'lot.al ' tat1on•1 lnflow I race ' : tatlam•; 1n!l.ov s fa.Ge • •t.er s Tota.I. ; tau..,a: inflow : I . I 1.nrl.OII I I 1 .t inflow I I 

1936-37 6,600 173,500 950 250 183,300 1,2';0 125,750 2,000 129,000 900 l0~,700 i,000 800 108,lioo 1:,0 1,050 1,i()() 
38 6,650 22~,050 950 250 2)2,100 1,350 159,700 2,000 16],0,0 950 138,900 2,000 800 1,2,650 150 1,050 1,200 
39 ~.800 42,550 950 250 ~B,550 1,500 17,800 2,000 21,300 1,250 1,350 2,000 800 ,.i.oo 150 1,050 1,200 
i.o 4,000 33,050 950 250 38,250 1,350 15,900 2,000 19,250 950 Boo 2,000 800 ~,550 150 1,050 1,200 

J.'}li()-41 36,950 165,'50 950 250 203,600 2,000 119,500 2,000 123,500 1,850 96,&lo 2,000 8oo J.Ol,450 150 1,050 1,200 
42 4,100 27,950 950 250 31,250 1,650 14,250 2,000 17,900 1,i.oo 900 2,000 800 5,100 150 1,050 1,200 
43 11,650 15~,250 950 250 167,100 1,500 l.05,250 2,000 108,750 1,100 n,eoo 2,000 800 95,700 150 1,050 1,200 
44 36,850 90,200 950 250 128,250 1,350 60,850 2,000 61.,i()() 850 37,050 2,000 800 40,700 150 1,050 l,200 
45 6,350 73,450 950 250 81,000 1,700 40,050 2,000 43,750 l,]00 22,900 2,000 Boo 27,000 150 1,050 l,i()() 

19'i5-lo6 4,250 56,700 950 250 62,150 i.1so 29,900 2,000 33,050 450 13,350 2,000 800 16,600 150 1,050 1,:100 
47 4,850 52,950 950 250 59,000 1,250 17,700 2,000 20,950 500 3,700 2,000 800 7,000 350 1,050 1,i.oo 

I 48 4,800 18,350 950 250 24,350 1,500 11,100 2,000 14,600 700 800 2,000 800 4,300 550 1,0,0 1,600 
Vt 49 6,150 28,000 950 250 35,350 2,050 6,900 2,000 12,950 1,450 Boo 2,000 600 5,050 700 l,050 1,750 -:, 50 4,550 17,250 950 250 23,0CX) 2,050 B,200 2,000 12,250 1,300 800 2,000 Boo 4,900 850 1,050 1,900 I 

1950-51 5,300 ,,&>o 950 250 12,300 2,100 7,750 2,000 11,850 1,250 8oo 2,000 8oo 4,650 1,000 1,050 2,050 
,2 15,150 110,050 950 250 126,400 2,300 35,750 2,000 lto,050 2,450 13,350 2,000 600 18,600 1,200 1,050 2,250 
53 5,850 14,550 950 250 21,600 2,300 8,400 2,000 12,700 1,650 800 2,000 Boo 5,250 1,250 l,050 2,300 
54 7,300 59,700 950 250 68,i()() 2,looo 14,050 2,000 18,450 1,Boo 800 2,000 800 5,ltoO 1,250 1,050 2,300 
55 7,500 22,700 950 250 31,ltOO 2,a.50 8,700 2,000 13,150 1,750 &lo 2,000 800 5,350 1,2:;o 1,050 2,300 

J.955-56 5,300 20,650 950 250 21,1:;o 2,350 8,300 2,000 12,650 1,,00 8oo 2,000 &lo 5,100 1,300 1,0,0 2,3:;o 
57 5,250 25,350 950 250 31,800 2,000 7,650 2,000 ll,650 900 800 2,000 800 ~.500 1,300 1,050 2,350 
58 ll,900 l.55,600 950 250 168,700 2,8}0 ,~,700 2,000 59,550 2,050 20,850 2,000 800 25,700 1,250 1,050 2,300 
59 4,500 22,500 950 250 28,200 2,2,0 7,350 2,000 11,600 1,050 800 2,000 &lo 4,650 1,250 1,050 2,300 
6o 4,900 10,200 950 250 16,]00 2,500 6,900 2,000 11,i.oo 1,i.oo 800 2,000 800 5,000 1,200 l,OSO 2,250 

1960-61 ~.700 5,950 950 250 11,650 2,250 6,850 2,000 U,100 l.,050 Boo 2,000 800 ~,650 1,1,0 1,0,0 2,200 

25°yeu 
39,9'>6 \' 1,272 aver ... 8,896 Q.,~)0 950 250 74-,~ , l.,896 :,6,o,o 2,000 22,2~2 2,000 800 26,Jl\ ' 69't 1,0,0 1,744 

lltla&t.ed av•raae uau..al. aupply to1 RU'Jlff luln •• 1,,50 .MIN•teet. 
Coyote luln ... 1,t.50 ai:N--f'eet. 
C~'YH luiD ... lJ,350 .-:re .. f'eet. 

lPrh■ ■-,t of pr,octp1\aUOD an \be b■■ i.o -•-,tholy ....i llr 
oatlv• vqetat.ton 11 not Uclud-4. 
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Water Use and Disposal. 

The use and disposaJ. of water during the base period, 1936-37 

through 1960-61, are discUSSE:d here under the headings of surface out-

flow, subsurface outflow, exported water, and consumptive use. 

The figures shown below for surface outflow, subsurface out­

flow, and exported water were arrived at by the methods described in the 

previous section for determining the flows at basin boundaries within 

the study area. 

Surf'ace Outflow 

Surface outflow from the study area takes place only at the 

northeast boundary near Afton. The average annual amount of surface out­

flow during the base period was estimated to be 9,600 acre-feet. 

Amounts of average annual surface outflow from each of the 

basins within the study area during the 25-year base period a.re given 

below. 

Basins 

Upper Mojave to Middle Mojave 

Middle Mojave to Lower Mojave 

Lower Mojave to Caves 

Average annual 
surface outflow 
in acre-feet 

35,500 

12,200 

There is no surface outflow from the Lucerne Basin. 
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Subsurface Outflow 

There is no subsurface outflow from the study area. The amoUDt 

of" aver86e annual subsurface outflow from basins duri:cg the 25-year 

base period was: 

Basins 

Upper Mojave to Midd1e Mojave 

Middle Mojave to Lower Mojave 
Middle Mojave to Harper 

Lover Mojave to Caves 
Lower Mojave to Coyote 

Exported Water 

Average annual 
subsurface outflow 

in acre-f'eet 

2,000 

2,000 
1,000 

1,000 
1,000 

The only export of' water is f'rom the Middle Mojave Basin to 

the Lower Mojave Basin, an estimated average annual amount of 700 acre-feet. 

Consumptive Use 

Water 1s consumptively used by vegetation and by man and his 

associated activities. Water is consumed by vegetation through the 

transpiration processes and building of' plant tissues and by evaporation 

from the soil, from free water surfaces, and from f'oliqe. Water con­

sumptively used by man and his activities includes water used for 

agriculture, domestic uses, industrial purposes, and water evaporated 

by urban and nonvegetative types of land use. Water for consumptive use 

is obtained from natural sources and from man-made facilities. 

Applied water from man-made sources meets the consumptive use 

requirements not supplied through natural sources and is usually in 

-59-

99 

91 



excess of the consumptive use requirements. The portion ot the applied 

water that is not consumed replenishes the basin by becoming ground water 

through deep percolation. 

In the following discussion or beneficial and nonbeneticial. 

uses of water in the study area, the land use data was obtained from a 

comprehensive survey of the Mojave River region, conducted by the 

Department of Water Resources in 1961. The results of this survey are 

shown on Plate 5, "Land Use, 1961". 

The three kinds or plant growth in the study area are: native 

vegetation, which covers much of the desert; riparian native vegetation, 

which grows in and near streams; and agricultural. crops. Consumptive 

use of both precipitation and ground water by agriculture is a beneficia.l 

use. In addition, consumptive use of water by man in urban or suburban 

developments and industry is a beneficial use. Consumption of precipita­

tion by native vegetation and consumption of both precipitation and ground 

water by riparian native vegetation are nonbenefieial. uses. 

The studies of beneficial consumptive use include determining 

the tota.l amount of water used by the various crops and the amounts of 

water used by the population of the study area and its associated commerce 

and industry. 

Agriculture. Estima.tes of consumptive use of precipitation 

and applied water by agriculture during the base period were based on 

the mean annual unit consumptive use values and acreages of the various 

types of crops. The unit use values tor the Mojave River region are 

presented in State Wa.ter Resources Board Bulletin No. 2, "Wa.ter Utilization 
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and Requirements of Calif'ornia", 1955. These unit use values are derived · 

by the "Blaney-Cridd1e Method". Briefly, this method uses an emp1rica1 

consumptive use coefficient, the average monthly temperature, the monthly 

percent ot daylight hours, and the length of growing season to arrive 

at the unit use values. 

In applyicg these unit use values to the base period, the 

values were modified to reflect the average monthly temperature in the 

Upper Mojave Basin as recorded at the climatological station at Victorville, 

and the temperature in the Midd1e and Lower MoJave Basins based on tempera­

ture data at the station at Barstow. The modified, or average, annual 

unit consumptive use values of precipitation and applied water for various 

types of crops are shown in Table 16. 

As shown in Table 16, the amount of precipitation consumptively 

used by crops is equal to the small amount of' precipitation that occurs 

during the nongrowing season. This is based on precipitation observed 

at stations in Victorville and Barstow. These records confirm that the 

average annual. precipitation during the nongrowing season is too small 

to permit runoff from the tilled area. This amount of rainfall is also 

well 'W'itbin the moisture-holding capacity of' the soil, where it is retained 

until the growing season. During the growing season, this water is con­

sumptively used; thus, the moisture-holding capacity of the soil vas 

assumed to-be depleted at the beginning ot the water year. 

A description of the various classifications of crops used in 

this study is presented in Appendix c. These groupings are similar to 

those used in State Water Resources Board Bulletin No. 2. 
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TABI.116 

r EST'lMAfi:D AVDAGE SEAS0IAL lltl'l' COIStlmIVE US! 
1 VALUE.S POll AGRiaJLTURAL CROPS DURJJiG TBE Mm: PERIOD 

1n acre•f"t per acre 

Unit COD81llllpt1fl UH value• 

Agricultural. crop ut,per NoJe.ve AM. Middle Ulll Lover 
IAlcerne WAAi No.1ave JH1.p 

: Prec1p1- GrOWlll !otal. Prec1p1- Groam : Total 
te.t1on vater* tation vatet";: 

il!al.f& 0.5 3.0 3.5 o.4 3.3 

Puture 0.5 2.8 3.3 o.4 3.1 

rrnck crop• 0.5 1.6 2.1. 0.4 1.7 

Field crop• 0.5 1.6 2.1 o.4 1.1 

Deciduous trllita end mts 0.5 2.3 2.8 o.4 2.5 

Small graine 0.5 1.0 1..5 o.4 1.2 

Vineyard.a 0.5 2.5 3.0 o.4 2.7 

*Plllped gro\llld water that 1• applied to cropa. 

-I'he total acreage and the acreages of the various tY})es of 

crops in the study area were obtained from federal, state, and county 

land and water use surveys. These included Department of Water Resources 

surveys in 1929, 1950, 1957, and 1961, a United States Bureau of 

Reclamation survey in 1946, and United States Bureau of Census surveys 

in 1934, 1939, and 1949. County crop reports for the Mojave Desert 

portion of the San Bernardino County were also available tor 15 years 

of the base period, beginning with 1946. 

The data for only two of the surveys -- those conducted by the 

Department in 1957 and 1961 -- included acre8€es of all the various 

crops in each basin. Data from the balance of the surveys are of lesser 

detail, and crop acreae;e by basin was partially estimated. Based on 

the data from these surveys, tbe total acreage and the acreae;e of the 
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various types of crops in each basin during each year of the base period 

were determined. Total acreage for each was interpolated from a curve 

of the plotted data that shows the variation or the acreage of agriculture 

from 1929 tbrough 1961. Acreages ot the various types of crops were 

assumed to follow the percentage distribution of tlle three distinct 

periods of agricultural development in the study area, tor which data 

on the tnes of crops are available. The three distinct periods of 

agricultural development are from 1936-37 to 1946-47., 1946-47 to 1959-6o, 

and 1959-6o to end of the base period 1960-61. The estimated land use 

in 1961 in each basin is shown in Table 17. 

TAW: l7 

!STJMAffll IAIID USE I!I TIIF. WIii& Ill 1961 

fn ..... 

tt•i~ = :!:V MoJav.i Bui~ Luc.me lk,.,.r I Cor°" tav•• 
VFPOr ' Midillc ,I ...,,r 9&11n lutn I ll11ln k1!1' 

wAT!:R SEl!\l'Ict ~ 
Orb&ft 1.nd S\lburcan 

b 1'■1den~tal S,850 800 1,200 0 0 0 
~creaUon&l noidenttal 3,250 0 0 1> D 0 D 

" CCllllllrc:!..&l ''° 100 250 II D 0 0 
llldUSlri&l lOD 0 50 0 0 0 
'Ulluo,,gaud urball 11114 

" su.buzb&n a.na 1,8,o 700 650 150 0 50 

S1&b~ta.l. 11,600 1,600 2,100 11 150 0 50 

111cl1'dld n ... water Se1"'"1.ee An• 29,0';D 2,550 3,200 II 250 0 0 

~l'OSI Urt,an and SulNrball llrea i.o,650 ~,150 5,300 " l,oo 0 50 

ln'1~ted Ap;1cu.l.~ 
ilta.11. k,050 3,100 1,7,0 a,o• :ioo 400 650 
Pl.•tl.U'lt 1,300 900 300 BDo• 200 0 0 
TNck CrOJ>I 200 0 0 o" 0 0 0 
Nel.:1 cropa 400 200 150 o• 0 50 0 
Docl.duous t'J'ui ta 11114 111.1t1 50 0 150 0 0 0 0 
Sall ir;raln■ 900 1,350 50 300• 0 D 0 

Subtot&l 6,900 5,550 2,i.oo 1,m• 500 ~50 650 

f'&1low l,O 50 0 o" ,0 0 0 
Illcllldad w ....... t.er Sel"'l'l.ce Ana 3,0 300 lDO u,oC 50 50 50 

0ro11 %n"lpte4 Agrlcllltw'<I 7,400 5,900 2,500 2,~ 600 ,00 100 

.. De1orlbod ID .AppeacUJ< C • 
b. Dot• not available. .. C.t1-tt4 . 

Estimates of the annual and average annual amounts of con­

sumptive use of precipitation and applied water during the base period 

for the Upper Mojave, Middle Mojave, Lower Mojave, and Lucerne Basins 

are presented in T~ble 18. 
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Vat.er 
yn.:r 

1936-37 
38 
39 
I.I) 

lgliO-'+l 
42 
1o3 ... 
i.s 

191<5-"6 
i.7 
k8 
49 
so 

19'0-51 
52 
53 
5i. 
55 

1955-56 
57 
58 
59 
60 

1960-61 

/ -lV!: UR 0~ WATER I! ACRJan.TU!IE IIUllllll TH! IIUt P121l0D 

Uppo1' Mo~& ... !!Hin Hld<le M0,1&YO !Hin i-:r llojan l!ulJI 1 ""°"""' Jal1n 

rPNc:1pi.• 1 GrCNDC& Tat&l ;,,.cbi - ; Growul . Total ;l'nciii• : hnci . Toc.l :5"u:,1• : arm : Tot&.l 
: -.,1~ : ••n•r• : : t..Hoi, .,.., ... : : tau... ..".,. : • ·t.a~t"" : •ta,. , 

1,950 
1,950 
1,950 
2,000 

2,050 
2,150 
2,200 
2,300 
2,loOO 

2,500 
2,800 
3,050 
3,300 
3,550 

3,800 
i.,o,o 
3,950 
3,800 
3,700 

3,600 
3,550 
3,500 
3,500 
3,500 

3,500 

9,300 
9,250 
9,250 
9,1o50 

9,750 
lO,lCO 
lO,loOO 
lD,750 
U,300 

11,850 
14,200 
15,5,0 
16,750 
18,150 

19,450 
20,750 
20,1,0 
19,500 
19,8'0 

19,350 
18,850 
18,750 
18,750 
18,200 

18,200 

U,2!0 
U,2CO 
11,2CO 
11,450 

u,eoo 
12,2,0 
12,6oo 
13,0SO 
U,'l'OO 

U,350 
17,000 
18,600 
zo,o,o 
U,'l'OO 

23,250 
24,8oo 
2i.,100 
23,300 
23,550 

22,950 
22 ,loOO 
22,zso 
22,250 
21,'l'OO 

U,7110 

750 
'f50 
750 
'750 

eoo 
eoo 
850 
&so 
900 

9'0 
1,150 
1,350 
1,550 
1,750 

1,950 
1,950 
1,9'0 
1,900 
1,900 

1,900 
l,BSQ 
1,950 
2,050 
2,1,0 

S,200 
,,200 
5,150 
5,300 

5,450 
,,600 ,,eoo 
6,000 
6,)00 

6,600 
8,liOO 
9,950 

11,500 
12,900 

U , 450 
14,JQCJ 
1~,)00 
1i.,1,o 
llo,150 

1i.,000 
13,750 
14,4,0 
15,100 
14,300 

14,950 

l0,290 

freclpJtttiAA 
H..,..r kaln i!00 
Coy,,te 8M1A 200 

5,950 
5,950 
5,900 
6,0,0 

6,250 
6,tooo 
6,6,o 
6,8,o 
7,200 

'•''° 9,550 
11,)00 
13,0,0 
14,.650 

16,liOO 
16,2,0 
16,250 
16,o,o 
16,050 

15,900 
15,600 
16,loOO 
17,150 
16,450 

17,150 

11,716 

150 
150 
1'0 
150 

l50 
1,0 
l50 
l50 
200 

200 
350 

''° 7'J0 
900 

1,100 
l,250 
1,200 
1,100 

950 

&so 
700 
T50 
800 
900 

950 

,ee 

1,050 
1,050 
1,0,0 
1,100 

1,100 
1,150 
1,200 
1,2'0 
1,)00 

1,350 
2,700 
4,100 

'•"'° 6,900 

8,200 
9,600 
9,200 
a,:,co 
7,350 

6,450 

'•"'° ,,600 
6,100 
6,650 

7,200 

~ 

1,21111 
l,200 
1,200 
1,150 

l,2,0 
1,)00 
1,3,0 
l,loaO 
1,,00 

1,,,0 
3,0,0 
4,650 
6,200 
7,800 

9,:'00 
10,850 
10,loaO 

9,loaO 
8,300 

7,)00 
6,150 
6,3,0 
6,900 
7,550 

8,150 

5,022 

1'0 
150 
1'0 
150 

150 
150 
150 
150 
150 

150 
350 ,so 
700 
850 

l,000 
1,200 
1,250 
1,250 
1,250 

1,300 
1,300 
1,250 
1,250 
1,200 

1,150 

900 
900 
!100 
900 

900 
900 
900 
!IOO 
!100 

900 
1,800 
2,700 
3,600 
4,500 

5,loOO 
6,300 

'·''° 6,600 
6,7,0 

6,800 
6,9QO 
6,7,0 
6,550 
6,)00 

6,1,0 

3,706 

1,0,0 
1,0,0 
l,0,0 
1,0,0 

1,0,0 
l,050 
1,0,0 
1,050 
1,0,0 

1,0,0 
2,150 
3,250 
~.300 
5,),0 

6,loOO 
7,,00 ,,eoo 
T,850 
e,coo 
8,100 
8,i!OO 
8,000 
7,800 
7,500 

7,300 

e C:.YW• Juin 2'0 
"-4 _, _.,. tllat u apUed to....,.. 

Groued waur 
1,6oo 
1,i.oo 
2,1,0 

1,eoo acr1-te1t. 
1,600 acre•IHt 
2.i.oa acr1•tHt. 

Urban-Suburban and Industry. In the study area, because of 

the lack of historic urban and suburban land use surveys and the minor 

amounts of heavy industry 1n the basins, it was appropriate to estimate 

urban-suburban vater use on the basis of a per capita use of water and 

population data. 

The population of the study area 1s concentrated 1n the four 

maJor basins. Estimates ot population 1n these basins trom 1930 through 

196o a.re presented in Table 19 and are based on federal. census surveys 

of 1950 and 196o, supplemented by information from earlier state reports. 

Detailed estimates of the population of the other three basins, Harper., 

Caves., and Coyote., are not available; however., they are sparsely settled 

areas and constitute approximately 2 percent of the total study area 

population. 
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TABLE 19 

ESTIMATED POPULATION 
1930 TO 1960 

.. . 
Population 

Year Mojave Basin Lucerne Total 
:Basin ! 

Upper Middle Lower 
~ 

1930 2,650 2,300 1,100 150 6,200 

40 3,250 1,550 3,800 200 8,800 

50 8,400 4,100 9,750 450 22,700 

60 25,000 8,100 18,300 1,600 53,000 

The 8lllount of applied, or delivered, water that is consumptively 

used by the population in the study area was determined from data in 

Department of Water Resources Bulletin No. 78, "Investigation of Alternative 

Aqueduct Systems to Serve Southern California", Appendix D, "Economic Demand 

for Imported Water", 1960. Based on information in the report, the average 

per capita applied water in the study area was estimated to have increased 

from about 130 gallons per capita per day at the start of the base period 

(1936-37) to 200 galions per capita per day at the end (1960-61). The 

information in the report was··a.fso-the basis for the assumption that 

50 percent of the applied water is consumptively used. 

The annual and average annual amounts of consumptive use of 

water during the base period by urban and suburban areas in the Upper 

Mojave, Middle Mojave, Lower Mojave, and Lucerne Basins are presented in 

Table 20. 

Industrial use of water in the study area is by a railway main­

tenance yard, a steam power generating plant, and three cement plants. 
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TABLE 20 

CONST.WTIVE USE OF WA!?ER BY URBAN Am> SUBURBAN 
AREAS DURING THE BASE PERIOD 

In acre-feet 

. . 
Mojave River Lucerne Water year : :: . Basin .• 

Upper Middle Lower 

1936-37 200 100 250 
38 200 100 250 
39 250 100 250 
40 250 100 300 5(/' 

1940-41 300 150 350 
42 350 150 400 
43 400 200 450 
44 450 200 500 

l;;b 45 500 250 550 

1945-46 550 250 650 
47 600 300 700 
48 650 300 750 
49 700 350 850 

200b 50 Boo 400 900 

1950-51 850 400 950 50 
52 950 450 1,050 50 
53 1,050 450 1,100 50 
54 1,150 500 1,150 50 
55 1,250 500 1,200 100 

1955.56 1,400 550 1,200 100 
57 1,500 550 1,250 100 
58 1,850 600 1,500 100 
59 2,300 750 l,750 150 
60 2,750 900 2,000 200 

1960-61 2,950 900 2,050 200 

25-year 
average 968 384 894 60 

• 
a. Four-year total. 
b. Five-year total. 
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Water consumption by these industries was computed from records of metered 

pumping of wells and records of the amounts used in the industrial process. 

Where these records were not complete, additional data on water purchases 

and plant production (computed in terms of use of water per product) were 

also used for estimating the water consumption. Table 21 shows the amounts 

of consumptive use of water by industry. 

Nonbeneficial Consumptive Use 

Throughout most of the undeveloped portions of the study area, 

the consumptive use of water by native vegetation is assumed equal to the 

precipitation. However, vegetation along the banks of the Mojave River 

derives only a small part of its water supply from precipitation, but 

consumes large quantities of ground water that might be beneficially used 

by man if the vegetation were eliminated and controlled. Estimates of 

nonbeneficial consumptive use of water by this riparian native vegetation 

were based on the "Blaney-Criddle Method" applied to the acreages of the 

four classifications of riparian native vegetation considered in this 

study, These classifications are based on the Department's 1961 land use 

survey modified by field correlation. The classifications provide a 

direct means of determining an individual consumptive use value for each 

type of riparian native vegetation, as shown in Table 22. 

As shown in Table 23, the acreages of riparian native vegetation 

were classified according to areal (surface) density and kind of plants, 

taking into account the areas of high ground water a.nd minor areas of 

free water surfaces. The amounts in each basin were determined from 

aerial photos of the Mojave River area taken in 1929, 1939, and 1959. 
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TABIE 21 

CONSOMPTIVE l& OF WATER BI DmUSTRY 
DURING THE BASE PERIOD 

In acre-feet 

; Upper • Lawer • Lucerne Water Year • . 
.• Mojave.Basin • MoJave Ba.sin . Basin . • • 

1936-31 2.50 200 0 
38 200 200 0 
39 200 200 0 
40 200 200 0 

1940-hl .300 200 0 
42 3SO 200 0 
4.3 2,50 200 0 
44 250 200 0 
45 250 200 0 

1945-46 350 200 0 
47 350 200 0 
48 3S0 200 0 
49 350 200 0 
so 4S0 200 0 

1950-Sl soo 200 0 
52 550 200 0 
53 sso 200 0 
54 650 200 0 
ss l,2S0 200 0 

19S5-S6 1,450 200 0 
51 l,500 200 250 
SB 1,450 200 400 
59 1,450 200 400 
60 l,.300 200 450 

l.9(i0-6l l,400 700 500 

25-year 
average 646 220 80 .. 

The 1929 photofl were used tor coverage along tbe river trom the forks t.o 
• 

the Lower Narrows near Victorville where 1939 photos were not available. 

The 1959 surve:y was coDSidered. to approximate conditions in 1961, the 

end or the base period for this study. 
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Classification of riparian 
native vegetation 

Trees, 80 percent areal 
density or greater 

Trees, 79 percent areal 
density or less 

Brush and meadowland 

Swamp 

TA»LE 22 

AVERAGE ANNUAL UNI'l' CONSlNPTIVE USE VALUE OF 
RIPARIAN NATIVE VEOATATION 

In acre-feet per acre 

Unit consumptive use value 

Upper Mojave Basin Middle and Lower Mojave :Basin 
Precipi- Ground Precipi- Ground 
t.ation :water 'J,'otal tation water Total 

o.4 4.7 5.1 0.3 5.1 5.4 

o.4 4.2 4.6 0.3 4.6 4.9 

o.4 2.9 3,3 0.3 3.2 3,5 

o.4 6.8 7.2 0.3 7.3 7,6 
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Table 23 shows the claasi.tications of riparian native vegeta­

tion and the acreages of each 1n the Upper, Middle, and IDwer Mojave 

Basins in 1960-61. 

TABIE 23 

AREAS DEVOTED TO 
RIPARIAN NATIVE VEGETATION IN 1960-61 

In acres 

. • 
: 

Mojave Basin Classification of 
riparian native vegetation --------------

Trees, 80 percent areal density or 
greater 

Trees, 79 percent areal densit7 or less 
Brush arxi meadowlani 
Swamp 

• : Upper 
• 

1,790 
1,350 
1,320 

600 

. • . • 

. 
Middle • 

170 
l,llO 

70 
0 

. . Lower 

1,010 
680 
180 

0 

Utilizing the Blaney-Criddle method and the estimated acreage 

and assigned consumptive use coefficient for each classification of 

riparian native vegetation, the unit water use values and the amounts 

of consumptive use were determined. for each year of the base period. 

The annual am. average annual amounts of consumptive use of 

precipi ta.tion and ground. water by riparian native vegetation in the 

Upper., Middle, 821d lower MDjave Basins during the base period, is shown 

on Table 24. 

Estimated. amounts of water use an:l disposal. during the base 

period are presented. in Table 2S for each of the main basins: Upper 

M:>jave., Middle Mojave., Iower Mojave, and Lucerne. Est:iJlla.tes for the 

other three basins -- Harper, Coyote, an:I. Caves -- are also indicated 

by footnote. 
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TABLE 24 

COMSUMPrIVE USE OF WATEll BY RIPARIAN W.TIVE VIGB'tATIOH DURING THE MSE l'ERIOD 

In acre-teet 

Water Upper Mojave B&■in Middle Mojave Buin i-er Mo3ave B■.■ln 

,.:er Precipita- : Grcund Total : Preclpi~• I Ground Total. Pftc{i{te- I Grawld Total. tion -ter tion water tlcn -ter 

1936-3'1 3.100 20,450 23,550 500 7,300 1.&io 750 U,250 12,000 
38 2,900 20,850 23,750 6oO 7,300 7,900 Boo ll,200 12,000 
39 2,500 21,500 24,000 750 7,200 7,950 1,wo l0,9X> 12,000 
40 2.000 22,200 24,200 600 7,liOo 8,000 800 ll,200 12,000 

19110.Ji1 4,750 19,650 24,400 1,200 6,850 8,050 1,700 10,300 12,000 
42 1,950 22,650 24,600 850 7,250 8,100 1,250 10,750 12,000 
43 3.850 20,950 24,Boo 650 7,500 e.150 950 U,050 12.000 
44 4.ooo 19,700 23,700 500 7,550 8,050 700 ll,050 11,750 
li5 2,950 21,eoo 24,750 &lo 7,650 8,li50 l,l00 ll,100 12,200 

19'<5..1!6 1,750 23,350 25,100 200 8,550 8,750 250 12,300 12,550 
47 2,050 23,l00 25,150 100 8,500 8,600 150 12,100 12,250 
48 1,750 22,600 24,350 150 -8,050 8,200 150 ll,500 ll,650 

~ 
49 2,850 21,500 24,350 500 7,400 7,900 700 10,1150 ll,150 
50 1,000 211,100 25,100 300 7,850 8,150 4oo u,250 11,650 

I 1950-51 1,500 23,950 25,450 150 8,000 a.150 150 11,450 u,600 
52 3,650 20,750 21J,lio0 350 7,400 7,750 1,200 9,850 11,050 
53 1,900 22,600 21i,500 350 7,300 7,650 450 10,500 10,950 
54 2,050 22,750 24,Boo 500 7,150 7,650 700 10,300 11,000 
55 3,800 20,250 24,050 550 6,750 7,300 800 9,700 10,500 

1955.56 1,700 22,750 24,450 IJ50 6,800 7,250 650 9,800 l.0,450 
57 1,700 23,200 24,900 150 7,000 7,150 200 10,100 10,300 
58 3,000 21,250 24,250 900 6,100 7,000 1,300 8,800 10,100 
59 1,000 23,950 24,950 200 6,850 7,050 250 9,950 10,200 
60 1,400 23,500 24,900 350 6,550 6,900 500 9,450 9,950 

1960-61 1,200 23,150 24,350 50 6,700 6,750 100 9,600 9,700 

25-year 
.average 2,412 22,100 24,512 468 7,318 7,766 684 10,636 11,320 

Eatlaeted (1961 land UH coad1Uona): Prec121tation GrOUD4 weter ~ 
Cavea Be■ln negligible 1,150 1,150 acre-teet 
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Water Suppq Surplus or Deficiency 

A balance must exist between the sum ot water entering and 

leaving the water-bearing portion ot the stuiy area and change in storage 

Within that portion. A quantitative statement of this balance tor any­

increment or time is prov.idect ·b)r the equation of b.ftirologic equilibrium 

which, expressed. in its general tom, is: 

Inflow-Out.now • 1 Change in Storage. 

In this report, the water'!"bearing area, from the base ot the 

alluvium to and including the ground surface, is considered as the free 

body, as slx>wn in Figure 6., aJXi the equation of eydrologic equilibrium 

is expressed. as: 

Water Supply - Water Use and Disposal • 
Water Supply Surplus or Deficiency. 

Based on the water year as the increment of time, the annual water supply 

surplus or deficiency for each year of the 25-year base period was 

determined, using this equation. 

In each of the four main basins, Upper Mojave, Middle Mojave, 

Lower Mojave, ani Lucerne Basins, the total water suppl,y during the 

base periOd. was less than the total water use and. disposal. In each 

basin, this resulted in a water supply deficiency which was met by using 

ground water in storage, 

The amount of annual water supply, annual water use and disposal., 

and the resulting annual and accumulated deficiency during the base period 

ror each basin is presented in Table 26. The accumulated deficiencies 

acre-feet .for the Upper Mojave, Middle Mojave, Lower M:>jave., and lllcerne 

Basins -- represent the reduction in ground water in storage during the 

base period in each of these basins. The total water supply, use and 

disposal, an:i deficiency is shown in the following tabulation: 
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Basin 

Upper Mojave Basin 
Middle Mojave Basin 
Lower Mojave Basin 
Lucerne Basin 

Totals 

. . 
• • 
: . . Water : 

Supply . . . • 

1,863,150 
998,650 
657,850 
43,600 

3S63.,250 

In acre-feet 

Water Use . . 
ani . Deficiency • 

Disposal . . 
2,043,100 179,950 
1,128,150 129,500 

791,300 l.33,450 
116,000 72,400 

4,078,550 515.,300 

Due to lack ot complete data., it is not possible to compute 

comparable water supp~, use aoo. disposal amounts !or the other three 

basins -- Harper., Coyote., ani Caves. However, it is apparent from the 

limited in1'omation available. that a water deficiency also existed in 

these basins during the base period, and that future development of these 

areas will require supplemental water. 

SURFACE USE ANO DISPOSAL SURFACE SUPPLY 

Fig. 6. THE GROUND WATER BASIN AS A FREE BODY 
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V, 
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\latar 
year 

1936-37 
38 
39 

"° 
19'10-'il 

'42 
"3 
41< 
.. 5 

l9'15..lt6 
•7 
"8 
•9 
50 

1950-51 
52 
53 
5• 
55 

1955•56 
57 
58 
59 
60 

203,t,00 
,3),250 
l.67,lllO 
12B,2:;o 
81,000 

62,1,0 
59,000 
2",350 
35,350 
23,fXIO 

12,:,00 
126,liOG 
'21,600 
68,200 
31,i.oo 

27,l,O 
)1,800 

168,700 
28,200 
16,:,oo 

1'2,'450 
196,500 
5",900 
,S,'450 

157,7,0 
53,250 

llolt,7'° 
99,750 
&o,'/00 

11,100 
62,250 
56,500 
55,&oo 
57,700 

59,2,0 
87,900 
60,050 
65,looO 
60,250 

60,ooo 
59,iiOO 

105,950 
59,r.;o 
,9,000 

20,850 
35,'°<> 

• 6,3,0 
.15,200 

.. 5,,850 
-20,000 
22,350 
28,,00 

300 

- 9,550 
- '3,2)0 
... 32,150 
-20,a.50 
.]1,,700 

..lt6,950 
38,500 

.31),'4,o 
2,&oo 

-28,8'<) 

·32,850 
-27,600 
62,7,0 

•31,Sj() 
.i.2,700 

'WU 26 
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OR lllnCIEll1Y IIJJIXlll 1111 IIAU l'ERIOO 
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lll,600 
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lllG!,3,0 
99,100 
66,950 
i.&,500 
11,830 

- 35,1,0 
3,350 

• 35,100 
• 32,300 
• 63.,1,0 

• 9'1,ooo 
-121,'°<> 
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• 90,liclo 
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V&t.H' : UI. ~ ; ddtcl•Dg I Veter 

1upply ;_IIU apoaa.1 ; Annu.U t1ceum- I ~ 

129,000 
163,050 

21,300 
19,250 
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17,900 

108,750 
6",20> 
•3,750 
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llf,600 
12,950 
12,250 
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18, •50 
13,1,0 

l2,6,o 
11,650 
59,5j0 
11,600 
u,i.oo 

i : , lated 
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155,850 
18,300 
17,950 

?,.lt,o 
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3,000 
1,:,00 

7,•50 
1'4,6,0 
17,650 
18,950 

.1• ,250 9,2,o 
18,550 • 6"' 

109,eao - 1.,050 

28,200 
27,550 
26,500 
35,550 
37,500 

55,150 9,050 
a.1,eoo l,~ 

32,900 
25,150 
23,6oo 
2~,l(X) 
27,000 

28,750 
tio,&oo 
28,150 
28,000 
27,650 

27,500 
27,100 
•7,850 
28,7,0 
28,050 

1,0 
.. 1-,200 
• 9,000 
-12,1'50 
-1•,750 

37,6:;o 
33,•50 
2lt,li50 
12,l()O 

• 2,.,.50 

-16,900 • 19,3,0 
750 • 20,100 

-15, .. 50 • 35,550 
• 9,550 • -,.100 
•l•,500 • 59,600 

•l" ,850 • 7• ,'450 
-1,, .. ,., • 89,900 
U,100 - 78,200 

-17,150 • 95,350 
-.16,650 -112,000 

IOB,.oo 
1"2,6,o 

5,.00 
4,550 

101,,50 
5,100 

95,700 
'40,700 
27,000 

1',600 
7,000 
4,lOO 
5,050 
'4,900 

'4,850 
18,600 
5,250 

'·"°° 5,350 

5,100 
4,:;oo 

a~,?OO 
,,650 
,,000 

1 Vat.r : ii.arjii\18 or 
I and ; daflctenez I Water ,_;::;.,..i ; AIIIDMl s l cmaa- , nnl, 
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'10,«Jo 
124,700 
16,700 
16,800 

66,350 
l.6,950 
6",050 
2,,650 
22,100 

20,550 
20,150 
20,)00 
21,,50 
23,'°<> 

25,100 
26,750 
25,6,o 
2'4,700 
23,,1')0 

22,050 
20,650 
25,050 
21,650 
22,1'00 

37,800 
,17,950 

.11,300 
•12,250 

35,100 
-11,s,o 
31,650 
16,050 

'4,900 

• 3,950 
•ll,150 
-16,000 
-1.6,'900 
-1.8,'100 

-20,250 
-10,1,0 
-10,lo;) 
·19,)00 
•11,7'° 

-16,950 
.l.6,150 

650 
.1,,000 
-11,1t00 

37,&oo 
55,750 
.... ,,50 
32,200 

~~:~ 
87,100 

103,150 
J.Oll,050 

i.oi.,100 
9),950 
1,,950 
58,5j0 
39,850 

19,Eoo 
9,450 

- 10,"° 
• 30,250 
. t.e,ooo 

• 6",950 
• 81,100 
• ea,,:;o 
• 97,450 
.11.,e,o 

1,200 
1,200 
1,200 
1,200 

1,200 
1,200 
1,200 
1,200 
1,200 

1,200 
1,400 
1,600 
1,150 
1,900 

2,050 
2,250 
2,:,00 
2,,00 
2,300 

2,350 
2,350 
2,l00 
t,)00 
2,250 

1960-61 u,850 58,roo ..lt6,850 -119,950 11,100 26,'°<> -11,,oa .129,,00 

2~~U' 

IAaCH1MI Jutn 

11 1!50 
1,150 
1,1,0 
1,200 

1,1,0 
1,150 
1,150 
1,150 
1,250 

l,~ 
2,2'0 
3,350 
'4,lioa 
5,650 

6,5,0 
7,650 
1,950 
8,000 
8,200 

8,:,oo 
8,6,o 
8,600 
8,'4,o 
8,250 

50 
50 
,0 

50 
:;o 
50 
50 

• 50 

,0 
• 850 
•l,750 
-2,6j0 
•3,750 

-",500 
•5,ltOO 
-5,650 
.,. 700 
•5,900 

•5,950 
-6,300 
-6,'jOO 
-6,150 
-6,000 

115 

50 
lD0 
150 
1,0 

200 
250 
]00 
350 
]00 

350 
- 500 
• 2,250 
- 4,900 
• 8,650 

•13,150 
-18,550 
-2i.,200 
-29,900 
.35,800 

-"1,750 
""8,050 
•5•,350 
-60,500 
-66,500 
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CHAPTER IV, WATER QUALITY 

Surface and ground waters contain dissolved minerals that vary 

in amount and composition. Surface water character is primarily dependent 

upon mineral composition of rocks within the upper source areas of a 

stream. As the stream proceeds to lower levels, the basic water character 

continues to be influenced by mineral characteristics of materials through 

which it flows and by secondary contributions of other water types from 

tributaries and rising ground water. 

Concentrations of mineral constituents in ground water are 

influenced primarily by the quality and quantity of water which perco­

lates to the ground water basin. The sources of this replenishment by 

percolation include surface flow, precipitation, sewage and industria.l 

waste waters, and irrigation waters. Ground water quality is also 

influenced by the lithologic type and relative age of water-bearing materials; 

the hydrologic and geologic conditions that govern rates of ground water 

movement; well construction and destruction techniques; the season of the 

year; changes in water level elevations; and duration and rate of pumping 

prior to sampling of the ground water. 

Regional and local correlation of the quality of extracted 

ground water is, therefore, dependent on the knowledge of geology, hydrology, 

well drilling practices, duration, and rates of ground water extractions 

and drawdowns, and water use. Such information is vital to the identifi­

cation and comprehension of factors that produce water of dissimilar 

qualities from closely spaced wells, or water of similar quality from· 

wells in widely separated regions within the study area . 
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In the vast and remote Mojave region, however, collection of 

adequate data is a major problem. Wells are scarce--in some areas, non­

existent. There are few records of well construction or water production 

rates; for this reason, interpretation of conditions which produce 

waters of varying qualitites in the area can only be based on approximations. 

From such records as are available, it is apparent that there 

is a wide variation in the mineral character and quality of ground water 

within the individual basins of the Mojave study area. The existence 

of marked differences of water quality in certain basins necessitated 

the grouping of individual water types into broader more general categories 

to facilitate description and discussion. This procedure resulted in the 

identification of some relatively consistent and distinct ground water 

quality characteristics within each basin. Moreover, these characteristics 

made it possible to identify those basin areas that were influenced by 

flows from the Mojave River and to locate restrictions to ground water 

movement. 

As a general guide on the acceptability and use of various 

water supplies in the Mojave River region, water quality criteria are 

presented in Appendix D. 

Sampling and Analyses 

A regular water quality monitoring program in the area of inves­

tigation has been conducted by the Department since 1952 in cooperation 

with the San Bernardino County Flood Control District. Additional samples 

were taken during this investigation to confirm previous data. Samples 
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were also dra'Wtl from wells in areas not previously covered by the 

monitoring program. Another major source of water quality data was 

information compiled by the United States Geological Survey, and 

published by the Department of Water Resources in the Bulletin 91 

series. In addition, useful information was obtained from the Depart­

ment's Bulletin No. 106-1, "Ground Water, Occurrence and Quality, 

Lahontan Region", June 1964. 

Representative analyses of surface water within the individual 

basins are presented in Table 27, Ground water analyses are presented 

in Table 28. 

Mineral Character and Quality 
of Surface and Ground Water 

The mineral character and quality of water in the study area 

depends upon the geologic composition of the study area, the movement 

and occurrence of surface and ground waters, and the use of these waters. 

Surface and ground waters exhibit several distinct types of mineral 

character and ranges of total dissolved solids. 

Surface Water 

Available mineral analyses depicting surface water 

character and quality within the study area are primarily confined 

to the flows of the Mojave River, the main source of water supply to 

the region. Average of all data shows that storm flow of the Mojave 

River 1s prililarily calcium bicarbonate in character and has less than 
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~UflERAL ANALYSES OF REPRESENTATIVE OJIO\J11D WA'IERS FROM WEILS 
(continued) 

-Kuper Baaln Lave:r MDJ•ve .B&ain eo,ote lloain Caft• Balin 
Sautb of' near ...... 

Constituent ltarpor Lake Coyote Lue Harvard 
WW- 1211/2E-32Gl l011/3E-ll,Jl . • t • 
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400 parts per million (ppm) total dissolved solids (TOO) before it per­

colates into the ground water 'basins ot the region. Mineral analyses 

of samples of ground water rising to the stream cb.amiel at Victorville 

indicate that the rising water is higher in 'rDS, about 300 ppm, and has 

a larger percent of sodium than its source of replenishment, the storm 

flow of the Mojave River. At Afton, where rising water maintains a 

perennial stream, the water character 1s primarily sodium bicarbonate­

chloride and is significantly poorer in quality than the rising water 

at Victorville. At Afton, the total dissolved solids were about 900 ppm 

in 1962. 

Ground Water 

The classification of growid water quail ty is based upon water 

samples obtained frODl pumped wells. For study purposes, the quality of 

ground water in the study area was grouped into four broad, general. water 

types. The first type is generally relatively low in total dissolved 

solids, 'With calcium, sodium, or a combination of the two being the major 

dissolved cation, and bicarbonate the major dissolved anion constituent. 

A second general type contains a relatively high total dissolved solids 

content that is either sodium, calcium suli'ate, or sodium or calcium 

sulfate-chloride 1n character. A third distinct type is high 1n total 

dissolved solids and is either sodium chloride or sodium-ca.lciuzn chloride 

in character. A fourth general type has a relatively high total dissolved 

solid content and consists of a. mixture of bicarbonate-sul.fate water or 

bicarbonate-chloride water with either sodium, calcium, or a combination 

of both as the predominant cation. 
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For illustrative purposes, and for more detail, 13 distinct 

ground water types have been identified and are shown on Plate 6, "Water 

Quality Conditions". These are the resuJ.ts o~ selective data reduction 

and condensation of the wide range of water type variations which are 

present in the study area. Each of these 13 types, however, falls into 

at least one of the four broad categories previously outlined, which 

are discussed in detail in the following paragraphs: 

Bicarbonate Ground Water. Ground water within the area 

influenced by surface waters of the Mojave River is predominantly bicar­

bonate in character, with the dominant cations being either sodium, 

calcium, or a mixture of sodium and calcium. The bicarbonate characteris­

tic of the ground water is believed to be derived from runoff from the 

bordering granitic rocks that occur in the San Bernardino Mountains 

to the south . Ion exchange within the area influenced by percolating 

stream waters is indicated by the change from a predominantly calcium 

bicarbonate character in the Upper Mojave Basin to a predominantly 

sodium bicarbonate character downstream in the Middle and Lower Mojave 

Basins. This ion exchange phenomena is believed to occur between 

water and clay within the water-bearing materials. 

A magnesium bicarbonate type water occurs in the southern 

portion of Lucerne Basin adjacent to the Helendale fault. The magnesium 

cation is derived principally from dolomitic limestone outcrops that 

occur in the mountains to the south and from dolomitic limestone detritus 

that is contained in the sediments. 

Mineral analyses indicate that for the study area as a whole, 

the average total dissolved solids (TDS) content of the bicarbonate 

type ground water is approximately 300 parts per million (ppm), although 

the range of TDS is from 90 to 2,000 ppm. Fluoride concentrations 
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found 1n bicarbonate type ground water throughout the study area a.re 

commonly less than l ppm; however, a few isolated wells at scattered loca­

tions 1n the Middle Mojave Basin have revealed tluorid.e concentrations up 

to 4. O ppm. Mineral analyses also indicate that the boron content in the 

area as a whole is cammonl.y less than l ppm; however, excessive boron con­

centrations have been recorded 1n a few isolated wells, predaninately in 

areas where wells have penetrated older sediments. This penetration allovs 

a mixing between poorer quality water from the older sediments and better 

quality water from the younger sediments. 

Sul:f'ate and SUlf'ate-Chloride Ground Water. In areas where there 

is a predominance of older alluvium (particularly older alluvium whose 

source rocks include the Tertiary sedimentary deposits) or where portions 

of the ground water basin receive very little recharge and have only a 

slight amount of ground water movement, ground water typically has a sul­

fate or sulfate-chloride anion content. The dnminant cation is usually 

sodium, al.though calcium occurs occasionally as the dan1nant cation con­

stituent. In addition, where the ground water basins are intersected by 

or closely related to faults, ground water is dm1nantly sodium-calcium 

sulfate in character and usually has a rela.ti vely high tota.J. dissolved 

solids concentration. Total dissolved solids content 1n the area• s sul-

fate or sul:f'ate-chloride type water ranges fran 200 to more than 3.,000 parts 

per million (ppn), although it is typical.ly 700 to l,000 ppm. 

Mineral. analysis of ground water extracted from one well in the 

extreme southwest portion of Harper Basin, 1n a structural wedge southwest 

of the Lockhart fa.ul.t and northeast of the Helendale taul.t, revealed a 

TOO concentration of nearly 15 ,ooo ppm and a water character of sodium 
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sulfate-chloride. This concentration and water type, together with the 

proximity- to the Helendale f'ault and the evidence of' very little recharge 

and ground water movement in the immediate area, lend credence to the 

assumption that ground water 1n this particular locale is coimate water 

and has probably been virtually static since entrapment. However, this 

condition could also result :tran meteoric water that bas been concentrated 

by evaporation. Phenanenon of' this sort pres\lD&bly exists 1n other areas 

within the basins; however, the lack of' adequate well data renders it 

impossible to determine the extent and f'requency of' the condition. 

Ana.lyses also indicate that the concentration of fluoride 1n 

the sul:fate or sul:fate-chloride type ground water ranges fran less than 

l part per million to almost 4.o ppm; the average f'l.uoride content ranges 

between l end 2 ppm. Boron concentrations are typice.l.ly between 1 and 

2 ppm in Upper Mojave and Lucerne Basins; however, the downstream basins 

contain water that has a boron content that is cammc~ greater than 

2 ppn. In one particular area 1n Harper Basin, it ranges fran O up to 

35 ppn. 

Sodium Chloride Ground Water. The third general gro'I.Uld water 

type present 1n the area of investigation coxrtains sodium as the dominant 

cation and chloride as the ant anion. Calcium occasionally occurs 

with sodium in nearly equal concentrations; however, pr~dorn:fnance of this 

condition is limited to the Lover Mojave Basin in an area directly north­

west o-r Troy Dry Lake. Examples of moditications in water type resulting 

fran significant amounts of the suli'ate ion are also found in tbe stuay 

area. Such modifications are rare and are prevalent in only one small 

area of Lucerne :Basin. 
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Sodium chloride type ground water occurs consistently 1n the 

study area, being typically present in the tine-grained pl.a.ya deposits 

found at lower elevations ot the basins and in the older lake deposits. 

The total. dissolved solids content ranges tran 38o ppm to more than 

5,300 ppm; the average is approximate~ 11200 ppm. 

Fluoride and boron concentrations are camnonly between l and 

2 ppn. However, in the Middle Mojave Basin, fluoride content frequently 

ranges from 4 to 8 ppm.; boron, fran 4.9 to lO ppm. In the Harper Basin 

these ranges a.re: fluoride, 0.5 to l.6 ppn; and boron, 0.32 to 8.7 ppn. 

Ground Water of More Than One Type. Ground water, in which 

two or more of the four major water types are present, is pumped in same 

isolated places 1n the study area. This condition, which has also been 

observed during investigations of other regions, indicates that ground 

water quality types may be related. to the formations in which they occur, 

rather than to areal distribution. In the Mojave region, for example, 

where older alluvium is overlain by channel deposits of the Mojave River, 

a well penetrating both of these formations would yield a combination o:f' 

bicarbonate water 1'::rom the channel deposits and sulfate water from the 

under~ng alluvium. This appears to be one explanation for the combina­

tions of' water types that are pumped in some areas. 

Total dissolved solids concentrations of these combined water 

types tend to be moderately high, in the 6oo to 900 ppm range, while the 

fluoride and boron content varies from O to l ppm :f'rom basin to basin. 

There a.re very few instances where fluoride and boron reach a high level 

of concentration in these waters. In the Barstow-Daggett area, however, 

well log data indicate that some water wells penetrate volcanic material, 

which is known to contribute significant amounts of boron and increased 

mineral content to the water. 
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Changes in Ground Water Character and Quality . It is di:ff'icult 

to trace any distinct trend in ground water character and quality because 

of the lack of historical data in the major portion of' the study area. 

In general, available data indicate that the character and quality of 

water in and adjacent to the downstream reaches of the Mojave River 

have declined. At Afton, the total dissolved solids content has increased 

from about 650 ppm in 1950 to about 900 ppm in 1962. The mineral character 

of ground water has also changed in various areas of the basins. In 

some of these areas, domestic and agricultural uses have increased the 

total dissolved solids content by 300 to 1,000 ppm. Along the Mojave 

River, ground water impairment may be attributed to waste waters derived 

from man's agricultural, urban and suburban, and industrial activities. 

The natural recycling of these "used" waters to and from the· ground 

water basin reservoir, slowly but continually increases the total dis­

solved solids concentration, thereby decreasing the water quality. 

The change in ground water characteristics may also reflect types of 

water encountered in the various water-bearing formations as the ground 

water levels throughout the basins declined. 

In addition, the sources of water supply are continually 

adding salts to the basins that far exceed the amounts removed by water 

disposal. A limited study of the amount of salts added to the water­

bearing portion of the study area shows that water supply contributed 

an average of 21,000 tons of salts during the base period, 1936-37 

through 1960-61, and that water disposal by surface outflow removed an 

average of 3,000 tons of salts. With man's activities in the basins 
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contributing an additional average of 4,000 tons of salt during the 

base period, an adverse salt balance, or accumulation of salts, at the 

rate of 22,000 tons per year exists in the basin. 

At present, there are only scattered areas in the basin 

where water quality is a problem because of the undesirable character 

and high TDS of the water. A more comprehensive study may be needed 

in the fUture to provide specific information on the water quality con­

ditions in the Mojave River area. 
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CH:'.PTER V. GP.Otn:Il W \TER 3TOIUGE, OTIRDR. 'iFT, 
,'lJ1D St.FE 1.'IELD 

T"ae :-.,;ro".lr.d water basins, oi· w:i.te?"-"be~ri11c portio.:s, of the study 

area contain 1Ailli.Jns o!: acre-feet ol stol·:i.ge space. Th!:!se provide for 

natural re&1llation of the W3.ter supply, use, a.nd disposal. DuriD~ periods 

of heavy precipitation, when there is a surplus of wate::- supfly, water 

levels rise arid .;round water in storace incre3.ses. Ho-.reve:.:-, in r1ry periods, 

the deficiency in w:.=i.ter supply is r:iet b~/ extrac~ion and use of 6rour.d 

water, which ir. ti:r1e lowers water levels and decreases the a.-nour.t of 

eround water ir, storac;e. 

Ground ':!ater Stc,ro.~ 

The ground wnter in stor3.ge in each basi1-:. of the study ?.rea is 

r:iar.y tiC1es gre1ter than the 1verae;e annual water supply to the bai:::Ln. 

These natural reservoirs are th~ pr:b1ary w:.ter resource in the study 

area. Most of the wells tho.t pump ground water are located. alo~1g the 

river ,2nd in adja-cent valleys where, historically, there has "be•:m a readily 

available supply o:r ground water. Gerierally, as t:1e di stance from the 

river ir:.creases, the depth at v1hich eround water occurs also increases. 

Thus, although there are vast amounts of v-ound water in storage, only 

limited use has been made of this water resource. 

For studies on ground water storage, some of the ground water 

basir.s were subdivided into st.>ialler units, on the l:,as:i_s that geologic faults 

n.nd alluvio.l constrictions limit the movement of ground. water from 

or.e portion of the ba.sj_n to another. These limited areas o:: the basins 

are referred tv as stor~e units. Th:se storage ur.its were used in 
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computing the ground vater storage capacity and the change in storage 

for each basin discussed here. The storage units are shown on Figure 7. 

Storage Capacity 

For the basins in the study area, the storage capacity is defined 

as the amount of storage space between the ground surface and the 1961 

water levels. The ground water in storage is considered to be the amount 

contained in the zone between the 1961 water levels and the base of the 

water-bearing materials. Plate 7, "Gro'Wld Water Level Contours, 1961", 

shows the ground water levels at the end of the ~~se period. The most 

recent water levels for this study are shown on Plate 8, "Ground Water 

Level Contours, Spring 1964" . 

Although the base of the water-bearing materials in the study 

area was not well known, estimates were made, based primarily on well logs 

that extend to the nonwater-bearing materials, and on gravity surveys con­

ducted by the United States Geological Survey. Materials were considered 

to be water-bearing if they produced a minimum yield of 50 gallons per 

minute. This limit was assumed to provide a reasonable estimate of the 

base of the water-bearing materials, which lie at great depths and are 

generally considered to be too consolidated to yield water readily. Es­

timates of the elevation of the base of the water-bearing materials are 

shown on Plate 4. 

The totaJ. thickness of the water-bearing materials from the 

ground surface to the base of these materials ranges from a foot at its 

contact with nonwater-bearing crystalline rock to over 1,000 feet near 

Phelan, with an average total thickness of about 300 feet for the 
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alluviated portion of the study a.re~. Overall, the rwe::-age s"ltur:~.ter1 

tr,ic1mess, be.se:l on the 1961 water levels, :l.s appro~imatel:r 230 :eet. 

For the portion of the basins that receive surface and/ or stil. sur:::ace :i.,,. 

flow from t?le Moj~.:,c River, the ~vere.n;e S9.'tttrt\te1 thickr.ess, b~sed. on the 

1961 water levels, is approximately 275 feet, in a..'l average toteJ. thici::.­

r.ess of 360 feet. In ger..eral, as the distance from the river :tr.creases 

the averace saturated tM.c~ness beco:nes sc1a!.ler in prcportior, to the 

total thickness of the water-bearinE:; materials. 

To estir.iate the volu."lle of water stored in the inters:.tices w:i.thin 

the water-bearing sediments, the volume of sediments is :nultiplfocl. by its 

specific yj.eld value. The specific yield of water-be'.'l.rine m~.terials :ts 

defined as the ratio ot the volume ot water that saturated materials will 

yield by £,;ra.Yity dr:linage over a period o~ t.ime to the total volur,1e of 

the saturated .~1a.terials, prior to draining; it is usually expressed :?..S a 

percent. Specific yield valu~s of these r.mterials, as described in water 

well driller's logs, were determined in a cooperative study by the 

Departr.1!?nt and the United States Geologic Survey. Specific yield values 

and represent~tive driller's terms are presented in Appendix E. These 

valu~s ru~ge from 3 to 35 percent. 

The average specific yield from the ground surface to the base 

of the water-bearing materials varies according to the lithologic compo• 

sition of the materials, resulting in a wide range ('• to 25 percent) a.r.d wide 

distribution of the aver:ige specific yield values in the study area. In 

those portions of the basins in which surface and/or subsurface in.flow 

from the Mojave River constitutes the most important source of grour.d 

water supply, the average specific yield WP..s .round to be 11-1- percent. 
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The average specific yield for the other areas was estimated to be about. 

10 percent. 

The storage ca:pa.city of ea.ch basin a11d storage unit is shm.m 

in Table 29. As presented in the table, total storage capacity consists 

of available storage space and the ground water in storage, in relation 

to the 1961 water levels. 

Upp,,• 111:>,Ja,. 

111"4• Mo.jaw 

Helemalo at.anp IIDit. 
H111ltl.ey •=ace wt. 
ltoddari 1tor ... Wli\ 

1)141Pt.t. •=• lmit. 
Tl'OJ 1torace Wilt. 
Beet.er •t.arac• IIDU 
ICaA• •t.m-.ce Wilt. 

Pit'\•D Ml.le at.once llllit. 
11a111t1t •taroee 1111.n 
eaap ica at.crap Wilt 

TC'rAL 

llacll: atorac• 11111 t. 
Have• •t.Ol'ac• 11111 t 

• Data a.ot rnilllltle. 

Chang~ in Storage 

U11,129 
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natAGI, AIII Ql0UIID IIAflll D l!CIIMI& 

la --•tee\ 

e,212,000 

,,"'9,000 1,901,000 
1,792,000 936,000 
~ 8,0118,000 ~ 3,017,000 

3,919,000 1.~.000 
i.,o~,000 913,000 

S.3,000 ffl,000 
~ 

8,702,000 
~ 

3,066,000 

1,)0'T,000 '192,000 
2,861,<100 1,1163,000. 
~ 

4am,coo 
~ 

2,2§3.000 

"8.018 .000 i6 1878,ooo 

3,791,000 
3,J.81& ,ooo 

,,m,000 

7,5]0,000 

lo,152,000 

• .. 
• 

·O~ ,nu:,n .1D a\onip, 
11,iov 1961 ww- 1ne1, 

18,320,000 

3,7162,000 
8'6,000 
.. ,,,000 

,,031,000 

2,i.,i.,000 
3,062,000 

68,000 
52,000 

515,000 
1,398,000 

21o0,000 

• 
• 
• 

Change in the arr.~~nt of grour.d water in storage over a s~ecified 

period is reflected by the change in ground water levels. One me~hod ~o 

compute chanees in storage is by use of the e~uation of hydrolocic equi­

librium (Inflow-Outflow= t change in ~torage). Storage changes durir.b 

the ·case period using this inethocl are shown in Table 26 as water supply 
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surplus or deficiency. 

The change in storage dllring the base period was also cieterm:f.ned 

by use of the Specific Yield Method: 

(Specific yield value) x (thickness ot saturated water-bearing 

mater1a1s) x ( area) = ground water in storage. 

The resul.ts of this cc:mputation substantiate the results obtained by the 

use of the hydrologic equation. The amounts ot surplus and deficiency 

computed by the Specific Yield Method are shown in !!!able 30. 

lipper 11o,ave 

1114.cll.e lll>jan 

llelond&l.o ■i.a- W\11 
111.nl<lay n~ lllllt 
Sto44t.ri ■tone• ,mi t 

!o,,or Mojave 

llocPU 1tonc• unU 
Trc,y ■torop unU 
Hoetor 1torop wiit 
Kan• 1t.orap W\i t 

PU't:N1' Ill.lo otono unit 
Rabbit ■tor ... 1111lt 
0lllp Rock ■torOIIO :mlt 

3,ffl,000 
952,000 
~ 

2,,22,000 
3,l24,000 

68,000 
~ 

516,000 
l,4TT,000 

2i.o,coo 

WU:,o 

~ - JII AIIXllll'II 0, IJICIIJIII) v- JII 
troRAal .lllR11IO mE IN! J'llllCID 

1.8,320,000 

3,742,000 

5,157,000 

856,000 
~ 

,,031,000 

2,k'4,000 
3,062,000 

68,000 

5,766,000 
~ 

5,636,000 

51,,000 
1,398,000 

2,233,000 
2fo0.ooo 

2,153,000 

30,000 
96,000 
__ o 

-126,000 

68,000 
62,000 

0 
__ o 

.130,000 

1,000 
79,000 
~ . 80,ooo 

When the annual amounts of water siwply surplus or deficiency 

from Table 26 are accumulated and plotted, as shown on Figure 8, "CUmulative 

Water SUpply Surplus or Deficiency'', the general trend corresponds to the 

eydrographs of the wells numbers 4.N/3W-l.8El, lOW/2W-l.9Pl, and 9N/l.E-l3E2 

shown on Figure 9, "Hydrographs of Ground water at Representative Wells". 

These wells are in areas where substantial changes 1n storage have occurred. 

Figure 9 also shows hydrographs of wells in outlying areas, where a smaller 

reduction 1n storage occurred during the base period. 
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Comparison of the two figures shows that, 1n general., water 

levels in the study area increased tram 1936-37 to about 1945, but 

decreased from 1945 to 1961, the end of the study base period. This 

trend has continued to 1966. The distribution and amounts of pumping in 

the basins in 1961 is shown in Table 31. 

TABLE 31 

RJMPAGE OF GROUND WATER IN 1961* 

In a.ere-feet 

Basin 

Upper Mojave 
San Bernardino Mountains to Upper Narrows 
Upper to Lower Narrows 
Lower Narrows to Helendale 

Middle Mojave 
Helendale to Hodge 
Rodge to Barstow 

Lower Mojave 
Barstow to Daggett 
Daggett to Calico-Newberry fault 
East of Calico-Newberry- fault 

Lucerne 
Southwest of Helendale fault 
Northeast of Helendale fault 

Estimated: 

TOTAL 

Harper 
Coyote 
Caves 

. Pumpa.ge . 

33,737 
4,291 

14,173 

9,lll 
17,264 

4,698 
9,208 
5,963 

667 
9,876 

l 
5,601 
2,861 

52,201 

26,375 

19,869 

l0 t543 

lo8,988 

-!fJ!'he amounts of pumpe.ge were estimated fran State Water Rights Bee.rd' s 
records. However, currently a detailed verification of pumpage is being 
ma.de by the Mojave Water Agency. Preliminary figures fran this determi­
nation indicate the pum:r:e,ge within the area served by the Agency in 1961 
to be on the order to 18o,ooo acre-feet. 
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Because, after use, a substantial portion of water extracted 

tran wells returns by deep percolation to the zone ot saturation, amounts 

pumped tram wells should not be ccmstru.ed as reduction in ground water sotrage. 

Plate 9 depicts the amounts ot change 1D water levels in -wells 

1n the stu,ctr area during the base period, 1936-37 to 196o-61. 

Ground Water overdraft and Saf'e Yield 

In this report, the value assigned to ground water overdra:f't 

1s equal to the mean annual decrease in the amount ot ground water 1n 

storage over a longtime period, under a particular set of physical con­

c11t1ons affecting the supply, use, and disposal ot water.!./ The val.ue 

assigned to ground water saf'e yield 1s equal to the mean annual amount 

ot ground water that can be pumped tram the ground water basin, under 

the same specific physical conditions, Without causing a longtime net 

change in the amount ot ground water in storage. 

As was pointed out earlier, the water supply and climatic con­

ditions during the 25-year base period were considered to be equivalent 

to those conditions during the longtime period. 

The set of physical conditions used in the detemination of 

overdraft and safe yield were th'Ose tbat existed 1n the study area in 

1960-61, the last year of the base period. These physical conditions were 

assumed fixed throughout the base period. In other words, this assumption 

established the annual amount of water supply, use, and disposal to sustain 

the 196o-61 physical conditions under mean water supply and climate the 

entire base period; it also established the places and ways in which the 

fixed amounts of water supply were applied, used, and disposed. 

Ysee Chapter III for specific items on water supply, use, and disposal. 
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Ground water overdraft was computed to be the average annual. 

water supply deficiency under actual conditions plus the di:1'1'erence 

between the average annual consumptive use during the base period and 

the mean annual consumptive use imder l96o-6l physical conditions. 

This is true because the mean annual amounts of water supply, use, and 

disposal were found to be the same as the average amounts of the corre­

sponding hydrologic items, except the amount of consumptive use which 

increased significantly. 

The values of ground. water basin overdraft for each of the four 

major basins are derived in Table 32. 

Basin 

Upper Mojave 

Middl.e Mojave 

Lower Mojave 

Lucerne 

Totals 

!W3LE 32 

ESTntATED ANNUAL OVERDRAFr UNDER 
l96o-6l LAND USE CONDITIONS AND PUMPAGE 

In acre-feet per year 

:Average annual:: Consumptive Use 
: water supply :Average an- :Mean annual: Gr-:>und 

deficiency :nual tinder : under : : water 
under actual : actµa~ 1960-61 :Increase :overdraft 

conditions :conditions :conditions 

7,200 44.,200 50,4oo 6,200 l3,40o 

5,200 19,900 24,800 4,900 10,100 

5,350 17,450 20,6oo 3,150 8,500 

2,900 4,550 8, 000 3,450 6,350 

20,650 86,lOO 103,Boo 17,700 38,350 

Estimates of annual sate yield were obtained by subtracting 

the estimates of annual overdraft from estimates of the annual amounts 

of ground water pumpage that would have been necessary to sustain the 
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19f5o-6l physical conditions under mean water supply and climate over a 

longtime period. Values of safe yield for the four major basins are 

presented in Table 33. 

'l!Al3LE 33 

ESTIMATED MEAN ANNUAL SAFE YIELD 
UNDER 1960-61 LAND USE com>mONS AND RJMPAG'i! 

In acre-feet per year 

:Est~te<l, &nntlal: Ground water pumpage under . 
Basin : .. . 1960-61 . : Overdra.:rt : Safe yield conditions 

=· 

Upper Mojave 57,000 l3,4oo 43,6oo 

MiddJ.e Mojave 32,000 10,100 21,900 

Lower Mojave 22,000 8,500 13,500 

Lucerne 12 ,000 6,350 5z650 

Totals 123,000 38,350 84,650 

*The amounts of pumpa.ge were estimated from State Water Rights :Board' s 
records. However, current~ a detailed verification of pumpage is being 
ma.de by the Mojave Water Agency. PreJ:fm:fnary figures fran this determi­
nation indicate the pumpage within the area served b:y the Agency in 1961 
to be on the order of l.80,000 acre-feet. Using this figure, the esti­
mated mean annual. safe yield would be on the order of 140,ooo acre-feet. 

It should be pointed out again that two basic assumptions were 

ma.de in the deteimination of overdra.:rt and safe yield in this s~: 

(l) a particular set of physical conditions affect~g the supply, use, 

and disposal {including pumpa.ge) of water in the ground water basin was 

assumed, and (2) it was further assumed that these conditions remained 

constant at the 196o-61 level throughout the 25-yee.r base period. These 

assumptions then fixed the amounts of the items of supply, use, and dis­

posal of water at one level for the entire base period; they aiso held 

constant the place and manner in which the fixed amount of water supply 
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was applied, used, and dispased. These assumptions were hypothetical, 

ot course, since this situation did not occur 1n the past and will 

probably not occur in the :f'uture. 

In the manqement of ground water basins in the Mojave area, 

an understanding of these assumptions and the manner in which they e.re 

used is necessary, if the estimates of safe yield and overdraft obtained 

by this method e.re to be used as guides in controlling the amounts of 

pumpage from the ground water basins and 1n estimating the needs tor 

imports to the area. For eXaJ11ple, should it be deemed necessary to 

reduce the amounts of pumpage by the amount of the overdraft in order to 

achieve safe yield, the amount of such reduction would have to be made 

up by an equal amount of supplemental water, such as water obtained by 

removal of riparian native vegetation or by importing water. This 

supplemental water woul.d have to be applied 1n the same place and manner 

as the extracted water for which it is being substituted, if the estimates 

of safe yield of the basin determined under constant conditions are to 

remain unchanged. 

The amounts of annual overdraft and safe yield would be differ­

ent for different sets of physical conditions. SUtficient changes could 

be made to eliminate overdraft and maintain safe yield. Man has control over, 

and could change, such physical conditions as (a) urban, suburban, indus­

trial, agricultural land use; {b) intensity of native vegetation, espe-

cially riparian native vegetation; and (c) water conservation featues such 

as reclamation of waste water and artificial recharge of water. In turn, 

these will change the amounts of water supply, use, and. disposal. 

An example by which the amount of annual overd.ra!t could be 

reduced and the annual amount of' safe yield could be increased significantly 
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would be by economically removing and controlling the amount of riparian 

native vegetation. Assuming that the set of physical conditions previously 

used would have been the same, except that 50 percent of the riparian 

native vegetational use would have been removed, the annual amount of over­

draft would have decreased from about 38.,000 acre-feet to 19.,000 acre-feet 

and the annua1 amount of safe yield would have correspondingly increased 

from 79.,000 acre-feet to 98,ooo acre-feet. 

There are major flood control and water supply features under 

way that coul.d affect the physical conditions of the basin. 'I'he u. s. 

Army Corps of Engineers is currently designing the federally authorized 

flood control dam at the fork site., at the confluence of Deep Creek and 

the West Fork of the Mojave River. Also., the U. s. Bureau of Reclamation 

has investigated a multiple-purpose dam and reservoir project at the same 

site. Principally, it would reduce peak floodi'lows., decreasing the 

amount of surface outflow from the study area. In turn., the annual 

overdraft would decrease and the annual sa:f'e yield would increase. 

The amounts of ground vater overdraft and safe yield. are depend­

ent upon the set physical conditions used 1n their determination, one of 

which is pumpage. Accordingly, the amounts of ground water overdraft 

and safe yield are subject to redetennination whenever major changes occur 

in these conditions. Such a reevaluation may be necessary periodically 

1n the future to provide a continuing guide to the use or ground water 1n 

storage. 
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CHAPTER VI. FU'ruRE SUPPLEMENTAL W.~ 
REQUirulME!'~TS ,-U-ID SOURCES 

The San Bernardino Mountains separate the Mojave River desert 

region from the coastal metrppolitan area of Southern California .but the 

region is affected by the social and economic trends of the coastal 

area. The future expansion in the developed coastal area will tend to 

spill over into the inland Mojave desert and should have a profour.d e~fect 

on the economy of the study area. 

Although the major portion is u.~develcped, the study area is 

strategically located in relation to the great Southern California market 

with its center in Los Angeles. It is traversed by major transcor.tine~tal 

rail and highway routes, and a dependable supply o~ electricity and natural 

gas. La..~d is available at much lower prices than in coastal Souti.1ern 

California and in its present relatively undeveloped state, the study 

area could aasily accor.:i.~odate additional agricultural, urban and suburban, 

and industrio.J. development. 

Th(! development of the study area will be limited by t:1e local, 

socitl a:i.d. economic fe.ct0rs affecting agr:i.cu~ture, ur·bar.. and sui:.ur1an o.rea.s, 

and industry. /1griculture is influenced by the economic ::.:·easibility of 

producing ;articular crops under- certain [j1a.I'l-:et conditior..s, the avail-

ability o~ land, t~1~ r:,ressure I.Jr land i'or other developme~ts, and tr.e 

airailability of lo~;-cost water. In generc:l, far1:1ing is ,:1ar~inE!.l and i.s 

affected by the late sprinz ar:d earl:,• fall ~~rests which, in cor:trast to 

other more productive and desira"ble areas, li,:t:5.t prod.uct~or. o:' most crops 

to the su.,1i:1er :nonths when r:ia.rl;et pricas are lowest. The r.u.:.bar of croi)s 
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increase :l.n the cost of -water would make it uneconomical. far the :farmer to 

re1:iein close to the C'.lrrent levelt ;1nd that the cost of :i.ir.:;;,orted ,-rater 

to the Mo,~ave ';Inter !'~e1~cy would be r-:!coverecl by increo.sed urbo.n ano. sub­

urban water rates i.nd by ad valorer,1 ta.:-:~tio1~, t~1e total :;ross aL::rkultural 

a.creo.ge is e;.::pected to decrease only sli[;htly 

15,600 acres ir. lS''30, and 11~,500 acres in 1~:90. 

to 16,3cc acres i11 19·;0, 

The preser..t urb~-suburban areas will cor.tinue to te the cer:ter 

for most ol the future social and ecor:omic activity. Under the influence 

of the current trend toward development of recreational and retirement 

arec.s in the desert reetons o.nd the closely e.ssociated growth in co.nrnercial 

activity 'to supp'.:>rt these areas, the popula.tior. of' the Mojave reGion is 

expected to in ere as~ . However, the mc.gni tude of GTmlth "iTill probably not 

ue o.s E;reat as the e;rowth o.nticip':l.ted in other regions of Southern California. 

Population projections to the y-eo.r l:??O are civen ~-r. the 

DepurtG1ent I s I:ulletin 119-12, "Fes.sibili ty o-! Servinc the Mojave 1.-rater 

A.ge-::cy fror.i t:!:!e State Water Pro,~ect", printed in December 1965. This 

bulletin updates the populu.t:.on fiC:,1.1res g:5.Yen in Bulletin 78, 11 InsrestiGatior. 

of Alternative Aqueduct Systems to Serve Southern California.", Apl)endi~ D, 

"Econ0t..iic Demar.d for Imported 1:·Tater", p\.lblished in March 1960. 

The current estirmtes of future l)Opula.tior. of the i-1oiave Water 

Ager.c~' (which is essenti, .. 11y the popuh.tion of the study D-rea.) are: 90,000 

in 1970, 211,000 in 1980, and 3S'3,000 in l')S0. The per capita populat:.m~ 

demand is es"t.ir.1ated to i:lcrease fror.;. the 200 r;tllons per capita. per day 

in 1960-61 to 213 gpcd b 1?70, 222 G'.:?Cd in 1930, ar.d 22G ;n,cd in 1990. 
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Industrial activity is not expected to increase in the same 

proportions as the population. Although the area has the potential for 

industrial development, the initial investment required to install utili­

ties and other services may deter industries from locating in the area. 

Furthermore, the study area will be competing with other areas of Southern 

California for industry. However, the growth of cement production can be 

expected to continue. The basic raw materials a.re in abundant supply and 

the demand will continue to grow a.nd be stimulated by the projected growth 

of Califorr.ia, generally, and Southern California, specifically. Cement 

production, however, is not a labcr-intensive industry and it has become 

increasingly ~echanized in recent years. For this reason, the expected 

further expar.sion of the capacity of the present plants and the probable 

construction of new plants will not necessarily lead to a proportionate 

increase in employment within the industry and in demand for water. On 

this basis, industrial use of water was assumed to increase from 2,600 

acre-feet in 1960-61 to 5,000 acre-feet in 1970. 

Amounts of water use and disposal, water supply, and water de­

ficiency under 1960-61 land use conditions, and projected a.~ounts for 

the years 1970, 1930, and 1990 are presented in Table 34. 

The water deficiency of 1960-61 and earlier years was met by 

use of ground water in storage. However, the anticipated growth of the 

area will result in increased need for supplemental water in future years. 

To meet these needs, the Mojave Water Agency has contracted with 

the State of California Department of Water Resources for importation of 

Korthern California water through the State Water Project. These dehveries 

are to begin in 1972. 
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TABLE 34 

WATER REQUiruMENTS AND SOURCES OF SUPPLY 
(Total Study !\rea) 

In acre-feet 

Study area 1960-61 1970 1980 1990 

Water Use and Disposal: 
Surface Outflowa 9,600 9,600 9,600 9,600 
Consumptive use 

Agriculture 60,100 51,000 48,ooo 44,000 
Riparian Native Vegetationb 41,950 41,950 1+1, 950 41,950 
Urban and Suburban 6,200 11,000 26,000 50,000 
Industry 2,600 3,000 4,COO 5,000 

TOTAL 120,450 ll5,550 129,550 150,550 

Zxisting Sources o:f Water Su_pply: 
Precipitation 12,750 12,750 12,750 12,750 
Surface inflow 68,ooo 68,ooo 68,ooo 68,000 
Subsurface inflow 850 850 850 850 
Imported water 250 250 250 250 

TOTAL 81,850 81,850 81,850 81,850 

Water Supply Deficiency 38,600 34,-700 1n, :oo 68,700 

Suppl~me::1ta.l Sources of Water 
Supply: 

State ·.-rater Proiect Annual 
Enti tler:ientC 27,200 50,300 

Water Dei'iciencyd 38,600 31+, 700 20,500 17,$00 

a. t-la.y ce rec.uced if a. proposed dam is constrt.1cted at the Forl<:s s5.te. 
b. Wat::?" salvac;e could result from n. prOfr,"!'~.'11 of el:i .. ninati:m and. control 

of riparian native vesetaticn. 
c. Deli·,~ry sc:~eduled to beein in 1>72 •..rith i,aportn.tion of 3, l~oo acre-f~e:,. 
d. Tc 'be ::iet by use cf grou?:1d •,rn.t~r. .'lmou,it could be re~.uc~d ur.cJ.er 

cc::c~itior.s a. and b above. 

Cor.sider:ition wa.s e..lso 6iv?n to the possfoi:..ity of :l.dd.itior.al 

ins.'lcw occurrinG in future Je:irs as the result of :i.:n:riortation of ~·i'lter 
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has contr::1.cted for 5,800 acre-feet of water r;.nr.uall:, :from the State ~-re.ter • 

Project. Deliveries are scheduled to beein in :?12. 

The CrestHne-Lake :'\rrowhea.d region is priinariJ.y a recrection 

and. resort r..rea. Sma.11 streo..ns, springs, a.nd. shallow wells a.re :;he cur­

rent scurces of -..,o,ter. Currently, ~foout 30 percent of the t:,taJ. area 

within the water 9.gency sgr,,ice are3. is sewered and this treated sewaze 

is dis!)•:ised. of through eva.poration ponds. The remaining portion of the 

sewae;e is dis:posed of through indiv1.d.ual septic tc.nk cesspool systems. 

About 85 !)ercent of the consumptive ttse of water b:,• ma.:1 occurs 

during the summer months, when consu:r.ptive use of water by vegetation and 

evaporation is also highest. Assumfog that the current rate of develop­

ment contt:::ues and th~.t present weather cycles also continue, the amount of 

imported ,n1.ter supply fro:n the State Water Project will be suf:!'icj erit 

only to meet the future additional water deoar:ds; there will be r.o ir,cree.se 

in inflow to the study area due to the application of imported water in the 

mountr.i.in area .. 

As shown in Table 34, a significant possible source of supple­

mental water is water salvaged as a result of a progrrun of elimination 

and cc;.trcl of riparian native vegetation. Based on the lir.1ited. amount 

of available information, the approximate cost of such a program would be 

about ~50 per acre for clearing, plus about *10 per acre for control by 

sprayi~g or burning. These ~~cunts include the direct cost of equipment, 

operatir.g expenses, and salaries and wages. 

Because these areas are along the river, where free water sur­

face ar:d. high grour.d water conditions may exist, it may be necessar:,· to 

collect and distribute the recovered water to other areas to prevent loss 
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by evaporation. If collection and distribution facilities are included in 

the program, there would be additional cost. Management costs should also 

be included in determining the total cost of a program to ,.,Hminate and 

control areas of' riparian native vegetation to provide a source ot supple­

mental water. 

In meeting the tttture water demands by ident1.fyins the above 

mentioned sources of' supplemental water supplies, consideration could be 

g1 ven to a planned reduction of' grotmd water in storage since approximately 

30,000,000 acre-feet of ground water exists within the basins and the 

average annual det'iciency is 1n the order of 38,000 acre-feet. 
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CHAPrER VII. SUMMARY OF FINDINGS Affl) 
CONCLUDING STATEMENTS 

In this chapter, the results of the geologic, bydrclogic, aod 

vater quality studies are summarized as f'indings. The concluding state­

ments evaluate the objectives achieved and indicate the further applica­

tion of the f'indings. 

Geology 

Summary of Findings 

The area of investigation is irregul.arly shaped, covers 

about 3, 700 square miles, and contains about 2,500 square 

miles of water-bearing area. It is essentially an alluviated 

plain made up of small, broad valleys, separated by hills, 

groups of hills, and low mountains. 

Structurally, the study area is dissected by three major 

northwest-southeast trending faults, which have an important 

influence on ground water flow: the Helendale, Lockhart, 

and Calico-Newberry faults. These faults exhibit very 

little surface expression, primarily because of burial 

by alluvium. Ground water levels are higher on the south­

west side of each of these faults than on the northeast 

side. Water level differences r&Jlge from a few feet to 

a.bout 6o feet. 

The water-bearing portion of the study area comprises 

seven ground water basins: Upper, Middle, and Lower 

Mojave Basins, and Harper, Coyote, Caves, and Lucerne 
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Hydrologz 

Basins. All except Lucerne Basin receive the major portion 

of their water supply from the Mojave River. The major 

source of water supply to the Lucerne Basin is from surface 

inflow from the mountain area. 

Tbe heterogeneous, water-bearing alluvial deposits that 

constitute the ground water basins are primarily the result 

of stream erosion ot the adjacent highlands. These alluvial 

deposits average about 300 feet in thickness, within a range 

of e. few feet to over l,000 feet. The saturated portion 

of these deposits, over the entire study area., averages about 

230 feet in depth. However, in those portions of the area 

that receive inflow f'rom the Mojave River, the average 

saturated thickness is 275 feet, in an average total thick­

ness of 36o feet. 

The specific yield of the water-bearing alluvial. deposits 

varies throughout the basins. The average specific yield 

for areas influenced by inflow from the Mojave River is 

approximately 14 percent. 1or the entire water-bearing 

portion of the study area, the specific yield ranges from 

3 to 25 percent; for the other areas, the average is 

10 percent. 

Historical. Conditions. 

The amounts of annual. water supply, water use and disposal, 

and water supply deficiency during the 25-year base period 
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(19.36-37 through 1960-61) were determined for the Upper, 

Middle, mxi IDwer Mo~ave Basins, and Lucerne Basin, where 

adequate geologic and h1drologic data were available. Data 

for the other tlree basins -- Harper, Coyote, am Caves -­

were limited.; however, the tindings in the four major areas 

of record are indicative of condi t:ions throughout the stuiy 

area. 

Water supply sources consist of precipitation, surface 

infiow, subsurface inflow, and imported water. Precipita­

tion on the valley .0.oor is not sufficient to contribute 

to the water supply of the basins, except in a portion 

of the Upper Mojave Basin, south of the town of Hesperia, 

where the average annual precipitation is greater than 

eight inches. The average annual amount of water from this 

source that percolates to the ground. water body is about 

4,500 acre-feet. The existence of perched ground water in 

the same general area confirms the addition of water to the 

gromd water body in this area. 

_. Surface inflow to the study' area from the surrounding hills 

and mountains averaged about 68,000 acre-feet annually during the 

base period. Subsurface inflow to the study area from 

bordering regions occurs only at the southwest boundary, 

where infiow to the Upper Mojave Basin contributes about 

900 acre-feet annually to the water supply. 
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During the study base period, imported water was a minor 

source of supply. About JOO acre-feet of domestic water 

was imported annually from outside the study area to the 

to-wn of Phelan. 

SUrface or subsurface flow between basins within the study 

area and water piped across these basin boundaries are 

items of inflow or imported water supply to the receiving 

basin. However, because this water originates as outflow 

or exported water from adjacent basins within the study 

area, these amounts balance out and do not increase the 

overall water supply. 

Water use and disposal is by surface outflow, subsurface 

outflow, exported water, acd consumptive use. Surface 

outflow from the study area occurs at the northeast 

boundary, an average annual amount of 9,600 acre-feet 

from Caves Basin at Afton. 

There is no subsurface outflow or water export from the 

study area to the outlying regions. 

The average annual amounts of consumptive use in the study 

area could only be determined for the four major basins. 

These amounts were about 44,000 acre-feet for the Upper Mojave 

Basin, 20,000 acre-feet for the Middle Mojave Basin, 

17,000 acre-feet for the Lower Mojave Basin, and ~t500 

acre-feet for Lucerne Basin. 
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The average annual water supply, disposal, and deficiency &l"e 

as follows: 

AVERAGE .ANNUAL AM:>UNfS 

In acre-feet 

'.Basin Su~ ~ Di§OSal De1'1cien.cy 

Upper Mojave 74,,500 81,700 7,200 

Middl.e Mojave 39,900 45,100 .5,200 

Lower Mojave 26,300 Jl,600 5,300 

Lucerne 1,700 4,600 2,900 

The average annual deficiency in water supply, about 21 .. 000 acre­

feet, was met by use of pumped ground water. 

The deficiency 1n water supply was the resul.t of increased 

urbanization and development of the area and the prolonged 

drought conditions that have prevailed in southwestern United 

States since abo'IIt 1945. 

If 1961 physical conditions had prevailed throughout the 25-year 

base period, the average annual overdraft would have been about J8,000 

acre-feet and the corresponding average annual. sa:f'e yield wouJ.d 

have been about 85,000 acre-feet for these four basins. 

The principal regions where quantitative estimates of ground 

water storage could be made are the Upper Moj~ve, Middl.e Mojave, 

Lower Mojave, and Lucerne :Basins. These basins have a total 

storage capacity, between the ground surf'ace and the base of 

the water-bearing materials, of about 48,000,000 acre-feet. 

There was a net decrease of 522,000 acre-feet in the amount of 

ground water in storage between the beginning and the end of 

the 25-year base period. At the close of the base period, in 

1.961, about Jl, 100,000 acre-feet of ground water remained in 

storage in these four basins. 
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Future Conditions 

The study area is primarily desert, and development of farms 

and communities has been limited to areas along the ltk>jave 

River and the adjacent valleys where water bas been readily 

available. However, the study area is strategically 

located 1n relation to the expanding Southern California 

market and will be influenced by the social and economic 

trends of the region, in general, and of I.os .Angeles, in 

particular. 

The population of the study area is expected to increase 

from 55,300 in 1960-61 to 3931000 in 1990. Urban and 

suburban water use will rise from 6,200 acre-feet in 

1960-61 to 50,000 acre-feet in 1990. Agricultural land 

use is expected to decline during this period, from 

181 650 acres to 14,500 acres, resulting in a decrease 

in agricultural water use, from 60,100 acre-feet to 

44,ooo acre-feet annually. Conversely, water use and 

disposal by industry will require 5,000 acre-feet annually 

by 1990 -- almost double the 2,600 acre-feet needed by 

industry in 1960-61. These changes in population and 

occupation will result in a net increase in water use 

from about 120,000 acre-feet in 1960-61 to about 

151,000 acre-feet in 1990. 

Historical climatic and hydrologic conditions a.re assumed 

to continue in the future; thus, water supply from natural 

sources will remain at about the same level as it was 
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during the 25-year base study period. In view ot the 

anticipated increase in water needs under future condi­

tions of growth and development 1n the study area, water 

supply deficiency will amount to about 68,700 acre-feet 

annuaJ.ly by 1990, as compared to the 1960-61 deficiency 

of 38,600 acre-feet. 

In order to provide supplemental water to meet the :f'uture 

needs, the Mojave Water Agency has entered into a contract 

with the State of California for water trom the State Water 

Project. Deliveries of imported water are scheduled to 

begin in 1972. Use of this water will reduce the 1990 water 

deficiency from 68,700 acre-feet to 17,900 acre-feet. The 

remaining water supply deficiency can be met by use of 

pumped ground water. 

Consideration was also given to possible future sources 

of supplemental water supply. In the event that a dam 1s 

constructed at the forks site, as proposed by the u. s. 

Army Corps of Engineers and studied by the U.S. Bureau of 

Reclamation, outflow at Afton could be reduced. The water 

thus conserved would be available for use in the study 

area. /IJl additional potential supply of supplemental 

water could be developed by elimination and control at 

riparian native vegetation or by introduction of a planned pro­

gram of reduction of ground water storage. 
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Water Quality 

There 1s a wide variation in the quality and mineral character 

of the water in the study area. This variation 1s related to 

the source of replenishment, the geological formation in which 

the ground water is found, and use of' water by man. Gromid 

water influenced by the Mojave River is typically bicarbonate, 

With an average total dissolved solids content of about 300 

parts per million. Ion exchange is indicated by a change in 

the character of the water from predominately calcium bicar­

bonate 1n the Upper Mojave Basin to predominately sodium bicar­

bonate in the dmmstream Middle and Lower Mojave Basins. The 

other most common tnie of ground water found 1n the study area 

1s related to old.er alluvium. This water is typically sulfate 

or sulfate-chloride in character with a total dissolved solids 

range f'rom 700 to l,000 ppm. 

Sodium chloride type ground water is consistently present in 

the fine-grained playa deposits found at lower elevations of 

the basins and in the older lake deposits. The total dissolved 

solids content ranges from 380 ppm to more than 5,300 ppm. 

The average 1s approximately 1,200 ppm. 

Inflow of salts to the study area exceeds the outflow of salts 

at the rate of 22,000 tons per year. However, there are only 

a few areas in which problems due to the accumulation of salts 

occur, These are in the vicinity of dry lakes and near Afton. 
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Concluding Statements 

Studies leading to t~is report were conducted to determine the 

location, amount and quality of local water supply 1n the basins along 

the Mojave River, to evaluate the adequacy of the local water supply to 

meet present and future water requirements, and to indicate potential 

sources of supplemental vater. 

The geologic and hydrologic in:f'ormation provided by this study 

can be used by local agencies in planning for effective use of existing 

surface and ground water resources of the study area and in developing 

supplemental sources of water. The information provided by this study 

points out the need and provides a foundation for a ground water basin 

model simulation and operational economics studies, leading to the selec­

tion by local agencies of an optimum plan of water resources management. 
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also includes water similarly consumed and evaporated by urban 

and nonvegetat1 ve types of land use. 

Darcy' s Equation - .An equation applied to ground water studies, based 

on Darcy' s Law ( the flow rate through porous media is proportional 

to the head loss and inversely proportional to the length of the 

flow path). Expressed as Q = PIA, where the subsurface flow (Q) is 

equal to the permeability ( P) of the subsurface materials, times the 

cross-sectional area (A) and the slope or the hydraulic gradient (I) 

of the ground water at the cross-sectional area. 

P = gallons per day square foot 

I = feet per foot 

A = square feet 

Q = gallons per day 

Deep Percolation - See Percolation, Deep. 

Ground Water - SUbsu.r:face water occurring in the zone of saturation and 

moving under control of the water table slope or piezometric 

gradient. 

Ground Water Basin - As used in this report, an area underlain by water­

bearing sed:1lnents capable of storing and yielding a ground water 

supply. 

Ground Water Overdraft - For this study, the value is equal to average 

annual decrease in the amount of ground water in storage that occurs 

during a longtime period, under a particular set of physical condi­

tions affecting the supply, use, and disposal (including pumpage) of 

water in the grotmd water basin)) 

!/ See Chapter III for specific items of vater supply, use, and disposal. 
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DEFINITION OF TERMS 

Acre-foot - The volume of water required to cover one acre one foot in 

depth (43,560 cubic feet or 325,829 gallons). 

Applied ~7ater - The water delivered to a farmer's headgate or to a.n 

urban individual's meter, or its equivalent. Excludes precipi ta­

t ion. 

:Sla.ney-CriddJ.e Method - Based on an empirical formula developed by Harr:, 

F. Blaney and Wayne D. Criddl.e for the U.S. Department of Agriculture . 

Used to obtain estimates of evapotra.nspiration. (For a detailed 

description, see Ca1ifornia State Water Resources Board Bulletin 

No. 2 and U .s. Department of Agriculture Technical Bulletin No. 1275.) 

Character of Water - A classification of water based on predominant 

anion and/or cation in equivalents per million (epm). ~entified 

by the name of the ion which constitptes one-be,lf or more Q!.. the 

total ions for that water group . 

Connate Water - Water entrapped in the interstices of a sedimentary 

rock at the time it was deposited, These waters may be fresh, 

brackish or saline in character. Because of the dynamic geolo­

gic and hydrologic conditions in California, this definition has 

been altered in practice to apply to water in older formations, 

even though in these the water 1118¥ have been al.tered in quality 

since the rock was originally deposited. 

Consumctive Use of Water - Water consumed by vegetative growth in 

transpiration and building plant tissue, and water evaporated 

from adjacent soil, from water surfaces, and from foliage. It 
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also includes water s1:milarly consumed and evaporated by urban 

and nonvegetati ve types of land use. 

Darcy ' s Equation - An equation applied to gro1md water studies, based 

on Darcy' s Law ( the flow rate through porous media is proportional 

to the head loss and inversely proportioDal to the length of the 

flow path). Expressed as Q = PIA, where the subsurface flow ( Q) is 

equal. to the penneability (P) of the subsurface materials, t:lJnes the 

cross-sectional area (A) and the slope or the hydraulic gradient (I) 

of the ground water at the cross-sectional area. 

P = gallons per day square foot 

I= feet per foot 

A = square :feet 

Q = gallons per day 

Deep Percolation - See Percolation, Deep. 

Ground Water - Subsurface water occurring in the zone of saturation and 

moving under control of the water table slope or piezometric 

gradient. 

Ground Water Basin - As used in this report, an area underlain by water­

bearing sediments capable of storing and yielding a ground water 

supply. 

Ground Water Overdrai"t - For this study, the value is equal to average 

annual decrease in the amount of ground water in storage that occurs 

during a longtime period, under a particular set of physical cond1-

tions affecting the supp~, use, and disposal (including pumpage) of 

water in the ground water basin.!/ 

Ji See Chapter III for specific items of water supply, use, and disposal. 
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Ground Water Saf'e Yield - For this study, the value is equal to average 

annual amount of ground water that could be pumped from a ground 

water basin over a long-time period without causing a long-time net 

change in storage of ground water. The extractions must occur under 

a particular set of physical conditions affecting the supply, use, 

and disposal of water in the ground water basin . .!/ 

Ground Water Storage - That stage of the hydrologic cycle during which 

water occurs as gro\llld water 1n the zone of saturation. 

Ground Water Table - See Water Table. 

Hydraulic Gradient - Under unconfined ground water conditions, the slope 

of the profile of the water table. Under confined ground water con­

ditions, the line joining the elevations to which the water would 

rise in wells if they were pert'orated in the aqUifer. 

Hydrology - The applied science concerned with the waters of the earth, 

their occurrences, distribution, use, and circulation through the 

unending hydrologic cycle of precipitation ; consequent runoff, 

infiltration, storage , use , and disposal; eventual evaporation; ani 

reprecipitation. It is concerned with the Phl sical and chemical 

reaction of water ~ith t he rest of the earth, and its relatio1_:_ to 

the lite of the earth. 

Hydrology, Ground Water - The branch of hydrology that treats of sub-

surface water -- its occurrence, movement, and storage and its 

replenishment and depletion -- also, of the properties of uncon­

solidated materials and rocks that control the occurrence, movement, 

!/see Chapter III for specific items of water supply, use, and disposal. 
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and storage of subsuri"ace water and of the method of investigation 

and utilization ot subsurface water. 

Impermeable - Impervious; having a texture that does not pemi t water 

to move through it perceptibly under the head differences ordin­

arily found in subsurface water. 

Infiltration - The flow, or movement, of water through the soil surface 

into the ground. 

Overdraft - See Ground Water Overdraft. 

Perched Ground Water - Ground water occurring in a saturated zone sep­

arated from the main body of' ground water by unsaturated rock or 

by an impervious formation. 

Percolation - The movement or flow ot water through the interstices, or 

the pores, of a soil or other porous media. 

Percolation, Deep - The movement of water entering the zone of saturation, 

below the root zone. 

Period - A specified division or portion of time. 

a. Average. An arithmetical average relating to a period other 

than a mean period. 

b. ~- A period chosen for detailed hydrologic analysis, 

because prevailing conditions of water supply and climate 

are approximately equivalent to mean conditions and because 

adequate data for such hydrologic analysis are available. 

c. ~- A period chosen to represent conditions of water sup­

ply and climate over a long series of years. 

d. Annual. Any 12-month period other than the calendar year. 

In this study, annual period is synonymous with the runoff 

period, October l through September 30. 
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Permeability - The permeability (or perviousness) of rock is its capa­

city for transmitting a fluid. Degree or permeability depends 

upon the size and shape of the pores, the size, shape, and extent 

of their interconnections. 

Permeable - Pervious, ha.ving a texture that permits water to move 

through it perceptibly. under the head differences ordinarily 

round in subsurface water. 

Ph.ysical Conditions - For this study, the state of man's activities, 

particularly land use -- agriculture, urban, suburban, and indus­

trial. -- and the resulting physical structures affecting the sup­

ply, use, e.nd disposal of water. 

Rising Water - Ground water from the zone of saturation which appears at 

the ground surface, usually to a stre8Jl1bed, when the ground sur­

face is at a lower elevation than the ground water table or the 

piezometric surface of a confined aquifer. 

Safe Yield - See Ground Water Safe Yield. 

Specific Yield - The ratio of the volume of water a saturated sediment 

will yield by gravity drainage to the total volume of the sedi­

ment and water prior to draining, customarily expressed in percent. 

Total Dissolved Solids (TDS } - The dry residue from the dissolved matter 

in an aliquot of a water sample remaining a:rter evaporation of the 

sample at a definite temperature. 

Tra.nsmissibility, Coefficient of - The rate of flow of water, expressed 

in gallons per day, at the prevailing water temperature through 

each vertical strip, 1 foot Wide, having a height equal to the 

thickness of the aquifer, and under a unit hydraulic gradient. 

-133-

172 

164 



Transpiration - The exhalation of water vapor from the s•~o:nata of plant 

l~aves and other surfaces. 

Unconfined Ground Water - Ground water that is not immediately overlain 

by impervious materials and that movas under control of the water 

tnble slope . 

Uncor.forr.Jit::y - A surfe.ce or erosiot! or nondeposition, usually the first, 

that separe.tes younger strata from older rocks. 

Vapor Transport - The loss of percol~ting water in the zone of aeration 

in aress of low ar..nual precipitation, infrequent high annual pre­

cipitation, and great depth to the zone of saturation. 

Water Quality - Those physical, chemical, biological, and radiological 

characteristics of water which affect its suitability for benefi­

cial uses. 

Water Table - The surface of ground water at atmospheric pressure in an 

unconfined ag_uifer. This is revealed by the levels at which water 

stands in wells penetrating the unconfined aquifer. 

Water Supply Surplus or Deficiency - For this study, the difference betweer. 

the inflow to and the-outflow from a ground water basin du.ring any 

given period. The out:!'low of \va.ter includes the consu:nptive use oi 

water. A water supply surplus results when the inflo•,1 is greater 

than the outtlmr; a water supply deficiency res';.llts ~-:her: the ir.flow 

is less -:ha.n the outflow. 
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APPENDIX C 

CLASSIFICATION OF LAND USE 
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WATER SERVICE AREA 

Urban and Suburban Category 

Class of Land Use 

Residential. . . . . . . . . 
Type of Land Use 

Single and lllul.tiple f'am:i.ly- houses 
and apartments, institutions, motels, 
1- and 2-story hotels , trailer parks, 
and residential subdivisions under 
construction at time of survey. 

Recreational residential . . Weekend and summer home tracts 
within a primarily recreational. 
area. 

Commercial ........ . 

Industrial ........ . 

Unsegregated urban and 
suburban area . . . . 

Included nonwater 
service area . . 

Irrigated Agriculture Category 

Class of Land Use 

Al.falf'a . . . . 

All classes of commercial enter­
prises, including strip commercial, 
downtown camnercial, and schools, 
but excludiDg 1- and 2-story hotels, 
motels, and institutions. 

All classes of industrial. land uses 
involving manufacturing, processing, 
and packaging, but excluding extra.c­
ti ve industries (oil, sand, and 
gravel), air fields, a.nd storage, 
distribution, and transportation 
facilities. 

.Farmsteads, dairies, livestock 
ranches, parks, cemeteries, and 
golf courses. 

Oil fields , tank farms , vacant lots, 
quarries, gravel pits, warehouses 
and storage yards , railroads , public 
streets, landing strips of airfields, 
and subdivisions with streets and 
utilities in place but with no 
buildings constructed. 

T.y:pe of Land Use 

Alfalfa raised for ha.y, seed, or 
pasture 
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Class of Land Use (continued) 

Pasture ... 

Type of Land Use 

Irrigated grasses and legumes 
other than alfalfa used for 
livestock forage. 

1'ruck crops ........ Vegetables of al.l varieties, 
melons, flower seed~ and nursery 
crops. 

Field crops ........ Cotton, sorghum, sugar beets, and 
field corn. 

Deciduous fruits and nuts . All varieties. 

Small grains . . 

Fallow .... 

. . . 

Included nonwater 
service area . . 

Barley, wheat, and oats. 

. Tilled, between crops. 

Public highway-sand roads, fa.rm 
access roads, canals, and other 
inclusions not devoted to crop 
production, including idle and 
abandoned lands. 
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WATER Q.UALITY CRI'IERIA 
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WATER QUALITY CRI'lERIA 

Criteria presented in the following sections can be utilized 

in evaluating mineral quality of water relative to existing or anticipa­

ted beneficiaJ. uses. It should be noted that these criteria are merely 

guides to the appraisaJ. of water qual.ity. Except for those constituents 

which are considered toxic to human beings, these criteria shoul.d be 

considered as suggested limiting vaJ.ues. Water Which exceeds one or 

more of these limiting vaJ.ues need not be eliminated f'rom consideration 

as a source of supply, but other sources of better quaJ.ity water should 

be investigated. 

Criteria for Drinking Water 

Criteria for appraising the suitability of water for domestic 

and municipal use in connection with interstate quarantine have been 

promulgated by the United States Public Health Service. The limiting 

concentrations of chemical substances in drinking water have been ab-

stracted from these criteria and a.re shown in Table 35. other organic 

or mineral substances may be limited if their presence renders the water 

hazardous 'for use. 

Interim standards for certain mineral constituents have been 

adopted by the California. state Board of Public Hea.J.th. Based on these 

standards, temporary permits mey- be issued for drinking water supplies 

failing to meet the United States Public Heal.th Service Drinking Water 

Standards, provided the mineral. constituents in Table 36 are not 

exceeded. 
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TABLE 35 

UNITED STATES PUBLIC HEALTH SERVICE 
DRINKING WATER STAND.ARDS 

Chemical Substance 

Arsenic (As) 
Bariwn (Ba.) 
Cadmium (Cd) -t6 
Hexavalent chromium (Cr ) 
Cyanide (CN) 
Lead (Pb) 
Salenium (Se) 
Silver (Ag) 

1962 

Alkyl benzene sulfona.te (detergent) 
Arsenic (As) 
Carbon chloroform extract 

(exotic organic chemicals) 
Chl.oride ( Cl) 
Copper (Cu) 
Cyanide (CN) 
Fluoride (F) (See Table 37) 
Iron (Fe) 
Manganese (Mn) 
Nitrate (No3) 
Phenol.s 
Sulfate (s04) 
Total dissolved solids (TDS) 
Zinc (Zn) 

Mandatory limit 
in ppm 

0.05 
l.0 
0.01 
0.05 
0.2 
0.05 
0.01 
0.05 

Nonma.ndatory I but 
recommended limit 

in ppm 

0.5 
0.01 

0.2 
250 

l.0 
0.01 

0.3 
0.05 

45 
0.00l 

250 
500 

5 

179, 

i 

Total s 
Sulfate 
Chlori~ 
MaglleSj 

* Ni 
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q. 
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TABLE 36 

UPPER LIMITS OF TOTAL SOLIDS .AND SEIECTED MINERALS IN 
DRINKING WATER AS DELIVERED TO THE CONSUMER 

Total solids 
Sulfates (so4) 
Chi.orid.es (Cl) 
Magnesium (~) 

Permit 

500 .( 1000 )* 
250 (500)* 
250 (500)* 
125 (125) 

Temporary Permit 

1500 ppm 
600 ppm 
600 ppm 
150 ppm 

* Numbers in parentheses a.re maximum permissible, to be used only 
where no other more suitable water is available in sufficient 
quantity for use in the system. 

The relationship of infant methemoglobinemia (a reduction of 

oJcygen content in the blood, constituting a form of asphyxia) to nitrates 

in the water supply has led to limitation of nitrates in drinking water. 

The California State Department of Public Health has recommended a 

tentative limit of 10 ppm nitrogen (44 ppm nitrates) for domestic water. 

Water containing higher concentrations of nitrates may be considered to 

be of questionable quaiity for domestic and municipal use. 

The California State Boa.rd of Public Health has defined the 

ma.xinrum safe a.mounts of fluoride ion in drinking water in relation to 

mean annual. temperature . These relationships are shown in Table 37. 
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Mean Annual 
Temnerature 

50°F 
60°F 

TABLE 37 

RELATIONSHIP OF TEMPERA'IURE TO FLUORIDE 
CONCENTRATION IN DRINKING WATER 

Mean monthly fluoride 
ion concentration 

70°F - above 

l.5 ppm 
l.O ppm 
o. 7 ppm 

Criteria for Hardness 

Even though hardness in water is not included in the fore­

going standards, it is of importance in domestic and industrial uses. 

Excessive hardness in water used for domestic purposes causes increased 

consumption of soap and formation of scale in pipe and fixtures. Table 

38 showing degrees of hardness in water has been suggested by the 

United States Geological Survey. 

Range of hardness, 
expressed as CaC03 

in ppm 

0 - 6o 
Q l. - J2p 

121 - 2~ 
Greater than 200 

TABLE 38 

HARDNESS CLASSIFICATION 

Relative 
classification 

Soft 
Moderately hard 

Hard 
Usually requires softening 

Criteria for Irrigation Water 

Criteria for mineral quality of irrigation water have been 

developed by the Regional Salinity Laboratories of the United States 

Department of Agriculture in cooperation with the University of Califor­

nia. Because of diverse climatological conditions and the variation in 
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crops and soils in California, only general limits of quality for irri­

gation waters can be suggested. The department uses three broad classi­

fications of irrigation waters as listed below and in Table 39. 

C~ss l - Regarded as safe and suitable for most 
plants under most conditions of soil 
and climate. 

Class 2 - Regarded as possibly harm:f'ul for certain 
crops under certain conditions of' soil 
or climate, particularly in the higher 
ranges of this class. 

Class 3 - Regarded as probably harmful to most crops 
and unsatisfactory for all but the most 
tolerant. 

TABLE ·39 

Q.UALITATIVE CLASSIFICATION OF IRRIGATION WA'.mRS 

. Class l. . CJ.ass 2 Class 3 . . 
Chemical properties Excellent Good to . Injurious to . 

to good injurious . unsatisfactory . 
Total dissolved sol.ids, Less than 700 700 - 2000 More than 2000 

in ppm 

Conductance, in Less than 1000 1000 - 3000 More than 3000 
micrombos at 25°C 

Chlorides, in ppm Less than 175 175 - 350 More than 350 

Sodium, in percent of Less than 6o 60 - 75 More than 75 
base constituents 

Boron, in ppm Less than 0.5 0,5 - 2.0 More than 2.0 

These criteria have limitations in actual practice. In many 

instances, ·water may be wholly unsuitable for irrigation under certain 

conditions of use and yet be com_plete:cy- satisfactory under other cir­

cumstances. Consideration also should be given to soil permeability, 
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drainage, temperature, humidity, rainfall, and other conditions that 

can alter the response of a crop to a particul.ar quality of water. 

Criteria for Industrial Uses 

It is beyond the scope of this report to present water qua1ity 

requirements for the various types of industry found in the Mojave River 

region or for the diverse processes Within these industries, since such 

criteria are as varied as industry itsel.f. In general, where a water 

supply meets drinking water standards, it is satisfactory for inaustrial 

use, either directly or following a l.imited amount of treatment or 

so:f'tening by the industry. 
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.APPENDIX E 

SPECIFIC YIELD VALUES 

AND REPRESENTATlVE DRILLERS' TERMS 
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Black rock 
Black schist 
Blue shale 
Boulders, chunk rock 
Boulders, hard 
CaJ.iche 
Cemented boul.ders 
Clay-
Cla¥ cobblestones 
Ha.rd pan 

3 Percent (Clay) 

Hard shelf 
Hillside clay conglomerate 
Lime "shelves" 
Rotten granite 
Soft granite 

sticky clay-

Tight clay 
White quartz & Black shale 

5 Percent (Sand,y C!!z} 

Basalt 
Basaltic sandstone 
Cemented conglomerate 
Clay - scattered gravel 
Clay - scattered lime 
Clay - 'With embedded rock 

Crumbly clay 
Crushed rock 
Decomposed granite 
Fractured granite 
Gravelly clay 

Black swamp mud & silt 
Cemented gravels 
Clay - embedded gravel 

10 Percent (Silt) 

Coarse granu1ated water-bearing kaolin 
Lill\Y' silt 
River silt 
Silt 

-llt-9-

Hard lime shale 
Kaolin 
Limerock & Biotite cl.a¥ 
Muck 
Nodules 
Rotten Ledge rock 
Sand,y- clay 
Sandy Muck 
Sandstone reefs 
Silty- clay 
Volcanic rock 
White limestone 

Soft silt 
Soil {Topsoil) 
Talc 
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12 Percent (Cemented Sand) 

Cemented sand 
Cemented sand & gravel 
Conglomerate sand 
Hard cemented sand 
Hard sand 
Sandy clay & cobbles 
Water gravel with cement reef 

Granulated kaolin 
Kaolin with grit 

15 Percent (Sandy Silt) 

Mucky sand, gravel & bits 
Sandy silt 

18 Percent (Coarse , Medium, or Undiff. Gravel) 

Alluvial. fill boulders 
Brittle conglomerate - water 
Brittle FM - water 
Coarse, medium, or undifferentiated gravel 
Cobblestone - coarse sand - some gravel 
Loose "Granite" formation 
Sand_ w/clay ribs 

Dirty sand 
Hilldrif't 
Silty sand 
Sof't sand 

Fine gravel 
Pea gravel 

Blow sand 
Dune sand 
Fine sand 
Quicksand 

20 Percent (Silty Sand) 

22 Percent (Fine Gravel) 

26 Percent {Fine Sa.nd) 
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IN THE SUPERIOR COURT OF THE STATE OF CAUFORN1A 
IN AND FOR THE COUNTY OF LOS ANGEL£S 

THE CITY OF LOS ANGELES, 
a Municipal Corporation, 

Plaintiff, 
vs. 

No. 650079 

CITY OF SAN FERNANDO, 
a Municipal Corporation, et al., 

Defendants. 

REPORT OF.REFEREE 

Vofume I 

TEXT AND PLATES 

By 

STf-TE WATER RIGHTS BOARD 

REFER.EE 

July, 1962 
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APPROVAL AND ilDOPl'ION BY STATE WA'IER RIGHTS BOARD 

The State Water Rights Board, Referee in the action entitled 

11The City of Los Angeles, a Municipal Corporation, Plaintiff, vs. City of 

San Fernando, a Municipal Corporation, et al • ., Defendants," before the 

Superior Coun, of the State or California in a.nd for the Cowity o-r Los 

Angele~, No. 650079,, ~pproves ,u,d adopts this 11Report of Referee" dated 

July 196.2, pursuant t0. the requirements of the "Order of Reference to 

State Water Rights Board to Investigate and Report Upon the Physical Facts 

(Section 2001, Water Code) ,u dated June 11, 1958, and the "Interim Ord.er," 

dated November 19, 1958, entered by the Court in said ~ction. In accord­

ance with paragraph III of said Order of Reference dated June 11, 1958, 

the Board will file with the Court and retain in its office the basic data 

upon which it bases its findings. 

Approved and adopted by the State Water Right~ 6oard at a meeting 

duly ~alled and held at Sacramento, California, on the 27th day- or July, 

1962. 
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Selection of Base Study Period 

The desirable base study period is one durin~ which precipita­

tion characteristics :ln the Upper Lo:1 Angeles River area appro,xiJnate 

the 85-year period of record, 1872-73 through 1956-57,, A further require­

ment of such a period is that addit,i,onal hyd.rologie information is avail­

able sufficient. to permit an evaluation of the &l'AOUflt, occurrence and 

disposal of the rtormal water 5U:pply under recent culture conditions~ The 

desirable base period includes both wet and dI7 periods similar in magni­

tude and occurrence to the normal supply, and during which tbere are 

sufficient Masurenents and observations to relate the hydrology to 

recent culture. 

Subsequent to 1927-28., records of stream outflow, culture distri~ 

bution and water utiliiation on the valley floor, and ground water levels 

at wells are fairl7 comprehensive and adequate. In contrast, earlier 

records concerning these items are a~ilable only on a limited basis. 

There is a paueHy or earlier mea~renent.s required t,o det~:r:mine basin• 

wide growid water levels and continuous stream outflow. Because of the 

aforementioned requirements and limitations, the selection ot a base 

period was restricted to ,-eat"s subsequent to 1927·28. 

To determine the regimen ot occurrence of rain in the Upper Los 

Angeles River area, selected precipitation stations on the val.ley noor 

having long periods or record vere studied -for an indication of periods 

with an occurrence of rain equivalent to the normal period. The 8,S-year 

mean s~asonal precipitation wa.s used to compute t;he indices of wetness for 

-71-

190 

182 



these selected stations, and annual averages of these indices ot wetness 

were utilized to construct the cumulative percentage deviation mss diagram 

f'or the Upper Los Angeles Ri'fBr area, shown on Plate 10. 

Comparison or the precipitation trends in the Upper los Angeles 

RiYer area with those reneoted b7 t'he longer record of precipitation at 

IDs ,Angeles, Pasadena, Acton and Sawtelle Soldiers Home, also shown on 

Plate 10, indicates that, even though the •.Pitvde ot the annual devia"tion 

varies, the CJClic trends of these four stations are general]7 in agreement 

with the trends indicated by precipitation records within the .area. 

The 29-year period, 1928-29 through 1956-57, was selected as the 

base atu~ period for the following reasons: 

1. It was a period ot nonnal precipitation during which sufficient records 

were available for purposes ot d.etennining safe yield. 

2. It was a repreaentatiftt ~riod of normal precipitation including both 

wet and dry periods of .magnitude and occurrence similar to long-time 

mean supply conditions of 1872-7.3 through 1956·57. A wet period 

occurred t:rom 1936-37 through 1944•4>, and a predominantly dr,- period 

:from 1945'-46 through 1956-57. The 29-;year period 1928-29 through 

1956-57 contains nine years when precipitation was predominantly above 

&Yerage, that is, 11$ percent ot normal or greater. These nine )'8ars 

comprise 31 pel'cent of the 29-year period ae compared to 29 years of 

similar wetness occurring during the 8$-year or normal period which 

comprise about. 34 percent of that period. The average armual amount ot 

precipitation during the 29•7f!ar period approximates the long-time mean 

-12-
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haVing the following average annual deviation from the 85-year 111ean 

expressed as a percentage thereof: 

Valley lands +JS percent 

Hill and nnuntain areas -2.2 percent 

Combined ..0 .4 percent 

3. The years i111nediately preceding the first and last years or this 

period were of below nonnal wetness, which thereby minimized the 

difference of unaccounted-fQr water in transit to the water table 

at the start and end of' the period. 

4. It includes a period or record of S'Upp~ and disposal under condi­

tions or culture which approximate those existing in 1949-~0, 1954 .. 

;5 and 1957-58, the years during which safe yield 1s to be deter .. 

mined. 

Special Study Periods 

The period 1933-34 through 1948-49 is of significance in that 

it can be used to check change in storage computations. During this 

16-year period a substantial rise and fall or ground water levels occurred 

With average levels at the beginning and end of the period being approxi­

mately the same elevation .. 

The 29-year base stu~ period contains periods ot differing 

practices as to the use of water which are related to change in land use, 

economic conditions., living standards and technological improvements. 

Thus, to properly evaluate the use of water under current conditions, a 

study period during recent years having a rain supply- equivalent to the 

long-time mean was desirable. The 9-year period 1949-50 through 1957-58 

-73-
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Mojave Watermaster 
Land Use Changes 

Wagner&Bonsignore 
Consulting Civil Engineers, A Corporation 
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USGS Annual NLCD Land Cover 
Classification 
• The annual NLCD (National Land Cover Database) uses a 

modified Anderson Level II classification system with 16 land 
cover classes. For example: 

o..eloped. Open Space- fflaS with I rm!ure of some c:onstrocted materials, but 
mostly.....-1ntheformoflawn&rassti.lmplf'lious'"""6aa:ounlfo<less 
thon21l!Ooftobf c,mr, Thes<!areasmost00IMl0<1!ylndude la!J...iot~lly 
housin!I units, pam, golfcaurses, and-llltlo• planted inde-leloped settlopfor 
reaeltfoo, 1roslan control. or ltithl!tic purposes.. .,.....,.......,_,, ______ ~---
....,_,....,.._ __ fwJllJIID---<lf-­
_ ___ _,.-i,_.,.........._._ 

:Pasttn/Hay-11rel5 of 1rasses1 legumes1 or &rass-ltgtme mlxtures planted for 
llvestodarufre or the produ<llon o!Se<d or hay CR>ps. tyJJ!alfyon • perennial 
<ydo, Poslllr•/hay vqetatlon KCGUnts for greater than 20§ of lahl Yelletalion. 

• 

Sl!Rilr/5<nllt-aroos dam-od lly "1nlbs, less than 5 rnettITTal wllfullrubCIIIOfll'? 
l)'PlalY..-1hlfl20!loftolaf vaptat1on. Th1Sdalislridtidtitn1uf1$<,Y!Jlq 
ne<lnanurtr--suaeoi ...... stumdfrom..-.roitmontal~ 

Source: Annual NLCD Land Cover Classification by the U.S. Geologic:al Survey (USGS). Available at https://www.usgs.gov/centers/eros/science/annual•nlcd-land-cover-classification 
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1990 Alto 2020 

r 

,,. .. 

Annual National Land Cover Database (NLCD) by the U.S. Geologic.al Survey (USGS)'s Land Cover program. Annual NLCD data was downloaded from the Multi-Resolution Land CharacterlstiCJ (MR.LC) site. 

NLCD Land Covet Ctauification Legend 

• 110penwatw 
12 Perennial lee/ Snow 
21 ....._,, Open Space 

22 Developed, Law rntenaffy 

- 23 O.V.laped, Madium lntansity 
24 Developed, High Intensity 

196 

!1 8arren Land (RocklSand/Clay) 
41 Deciduous forest 

,... 

' er,., 
yWatlandl, 

nt Htlbtceous Wttlande 
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Centro 

1990 2020 

t 

Annual National Land Cover Dalabase (NLCD) by the U.S. Geological Survey (IJSGS)'s Land Cover program. Annual NLCD data was downloaded from the Multi-Resolution I.and Characteristics (MRLC) site. 

NLCD ll_nd Covar Clu&lficatlon Legend 

• 110penWataf 
12 Parennill lW Snow 
21 Developed, Open Space 
22 Developed, LcM' lntenstly 
23 O.V.lapld, JAdun lntant.lty 
2,4 Developed, High lntensft)I 
31 Barren Land (Rock/Sand/Clay) 
41DacidUDU5fOmt 

74Moa" 
- 81 Pastura/Hay 
82Cu-Cropo 
90 Woody Wellanda 

95 Emergent Htrblceou, Wettandt ....... 

189 

197 



1990 Este 2020 

·, .. • 

190 

Annual National land Cover Dai-abase (NLCD) by the V.S. Geological Survey (USGS)>s Land Cover program. Annual NLCD data was downloaded from theMulti-Rewlurion Land CJraract~n·sttcs (MR.LC) site. 
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Oeste 
1990 2020 

, 
Annual National land Cover Database (NLCD) by the U.S. Geological Smvey (USGS)'s Land Cover program. AnnuaJ NLCD data was downloaded from the Multi-Resolution land Characteristics (MRLC) site. 

NLCD Land eov..- Clnaificslion Legmid 

110pe,nW.tef 
12 Perennial lea/ Snow 
21 Devaloped, Opan Spllca 
22 0.V.lopMI, Low lmll'lllly 
23 0.V.Soped, ~ ln'lerai!y 
2-4 Oewtoped, High lmenalty 
31 Barren Land (RocWSand/Cla)') 

410eciduouitFo11181. 
42EvwgrMl'IFcnst 
43MaedForeat 
61 DwarfSc;rub• -··-0,10...---

G;;,)12....., ............. 
numen•• 

-74Moa• 
Q B1PutureJM,y 
. .. .,_<>op, 
f::l iD WoodyW.U.Dda 

- 95 EmergentHalblceol..-W.tlandl 
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1990 

= 

• •• 
I' 

.,,. 
• 

Baja 
2020 

" 

Annual National Land Cover Database (NLCD) by the U.S. Geological Survey (USGS)'s Land Cover program. Annual NI.CD data was downloaded from the Multi-Resolution Land Characterisfics (MRLC) site. 

21 Davaloped, Opan Spaca 

22 o.v.loped, Low lntan&ity 

- Z3 O.Veloped, Mtdilrm lntenlily 
, 4 Developed, High Intensity 

200 

31 Bsm,n Land (Rock/Sand/Clay) 

41 DeciduousfilrMt 
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Baja 
2020 2024 

= 

r 
• • I 

Annual National land Cover Database (NLCD) by the U.S. Geological Survey (USGS)'s Land Cover program. Annual NLCD data was downloaded from the Multi-Resolution Land Characteristics (MRLC) site. 

NLCD Land Cover Clnsffir:atian L9gand 

• 11 Openwater 
12 Perennial Ice/ Snow 
21 Develapa::I, Open Spaai 
22 o.v.lopad, Lq,Y lntsnalty 
23 Daveloped, M9dium Intensity 
24 Otwelopecl, HlQh lnte.nalty 

31 Barren Land (Rock/Sand/Clay) 
41o.okflJOU8forN:I 
42 EYN;IHn Fornt 
43 Mixed Forut 
61 DwarfSctub• 

71 Gru1lancUHerb111:eous 
)728edge/Hel'blceoue• 
73'-""enr 
74 Meas"' 
81 Pastul'8May 

- 82CuftnllteclCropa 
IKJ WDDdyWittlandli 

- 95EmergentftetbaeeousWetlanda 

• A,1i1,1illatw1 
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11/7/2025 

Annual Discharge of Victor Valley Wastewater Reclamation 
Authority to Mojave River 
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Mojave Basin Area 

Estimated Water Production by Agricultural and Other Uses 

1990 Water Uses 2020 Water Uses 

2022 Water Uses 2024 Water Uses 
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PROOF OF SERVICE 

STATE OF CALIFORNIA } 
COUNTY OF SAN BERNARDINO} 

I am employed in the County of the San Bernardino, State of California. I am over 
the age of 18 and not a party to the within action; my business address is 13846 
Conference Center Drive, Apple Valley, California 92307. 

On November 12, 2025, the document(s) described below were served pursuant 
to the Mojave Basin Area Watermaster's Rules and Regulations paragraph 8.B.2 which 
provides for service by electronic mail upon election by the Party or paragraph 10.D, 
which provides that Watermaster shall mail a postcard describing each document being 
served, to each Party or its designee according to the official service list, a copy of which 
is attached hereto, and which shall be maintained by the Mojave Basin Area Watermaster 
pursuant to Paragraph 37 of the Judgment. Served documents will be posted to and 
maintained on the Mojave Water Agency's internet website for printing and/or download 
by Parties wishing to do so. 

Document(s) filed with the court and served herein are described as follows: 

WATERMASTER ENGINEER'S STATEMENT OF REASONS FOR 
RECOMMEDING 2001-2020 BASE PERIOD 

1__ (STATE) I declare under penalty of perjury under the laws of the State of 
California that the above is true and correct. 

Executed on November 12, 2025 at Apple Valley, California. 
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Mojave Basin Area Watennaster Service List as ofNovember 12, 2025 

Attn: Roberto Munoz 

35250 Yermo, LLC 

11273 Palms Blvd., Ste. D. 

Los Angeles, CA 90066-2122 

(adesdevon@gmail.com) 

Ades, John and Devon (via email) 

Attn: Chun Soo and Wha Ja Ahn 
( chunsooahn@naver.com) 

Ahn Revocable Living Trust (via email) 

P. 0 . Box 45 

Apple Valley, CA 92307-0001 

Attn: Chun Soo Ahn 
(chunsooahn@naver.com) 

Ahn. Chun Soo and Wha Ja (via email) 

P. 0. Box45 

Apple Valley, CA 92307-0001 

Attn: Sheng Le 

American States Water Company 

160 Via Verde, Ste. 250 

San Dimas, CA 91773-5121 

Attn: Matthew Patterson 

Apple Valley Heights County Water District 

P. 0 . Box 938 

Apple Valley, CA 92308-0938 

Attn: Beatriz Torres 

Apple Valley, Town Of 

14955 Dale Evans Parkway 

Apple Valley, CA 92307-3061 

Attn: Shere R. Bailey 
(LegalPeopleService@gmail.com) 

Bailey 2007 Living Revocable Trust, Shere R. 
(via email) 

10428 National Blvd 

Los Angeles, CA 90034-4664 

Attn: Curtis Palmer 

Baron, Susan and Palmer, Curtis 

141 Road 2390 

Aztec, NM 87410-9322 

Attn: John McCallum 

Abshire, David V. 

PO Box #2059 

Lucerne Valley, CA 92356-2059 

Attn: Pedro Dumaua 
(pdumaua@ducommun.com) 

Aerochem, Inc. (via email) 

23301 S. Wilmington Ave 

Carson, CA 90744-

Attn: Simon Ahn (ssabn58@gmail.com) 

Ahn Revocable Trust (via email) 

29775 Hunter Road 

Murrieta, CA 92563-6710 

Ake, Charles J. and Marjorie M. 

2301 Muriel Drive, Apt. 67 

Barstow, CA 92311-6757 

Anderson, Ross C. and Betty J. 

13853 Oakmont Dr. 

Victorville, CA 92395-4832 

Attn: Parks and Recreation Town of Apple 
Valley 

Apple Valley Unified School District 

14955 Dale Evans Parkway 

Apple Valley, CA 92307-3061 

(ArcbibekFarms@gmail.com; 
Sancli.Archibek@grnail.com) 

Archibek, Eric (via email) 

41717 Silver Valley Road 

Newberry Springs, CA 92365-9517 

Attn: Daniel Shaw (barbwater@grnail.com) 

Bar H Mutual Water Company (via email) 

PO Box 844 

Lucerne Valley, CA 92356-0844 

Attn: Jennifer Riley (briley@barstowca.org) 

Barstow, City of (via email) 

220 East Mountain View Street -Suite A 

Barstow, CA 92311 

Attn: Jessie Florez 

Adelanto, City Of 

11600 Air Expressway 

Adelanto, CA 92301-1914 

Attn: Lori Clifton (lclifton@robar.com) 

Agcon, Inc. (via email) 

17671 Bear Valley Road 

Hesperia, CA 92345-4902 

Attn: Chun Soo Ahn 
( davidahnmd@gmail.com, 
chunsooabn@naver.com; 
davidabn05 l l@gmail.com) 

Ahn, Chun Soo and David (via email) 

P.O. Box45 

Apple Valley, CA 92307-0001 

Attn: Paul Tsai (paul@ezzlife.com) 

America United Development, LLC (via email) 

19625 Sbelyn Drive 

Rowland Heights, CA 91748-3246 

Attn: Daniel B. Smith (avfcwd@grnail .com) 

Apple Valley Foothill County Water District 
(via email) 

22545 Del Oro Road 

Apple Valley, CA 92308-8206 

Attn: Emely and Joe Saltmeris 

Apple Valley View Mutual Water Company 

P. 0 . Box 3680 

Apple Valley, CA 92307-0072 

Avila, Angel and Evalia 

1523 S. Visalia 

Compton, CA 90220-3946 

Attn: John Munoz 
(barlenwater@botmail.com;) 

Bar-Len Mutual Water Company (via email) 

P. 0. Box 77 

Barstow, CA 92312-0077 

Bartels, Gwendolyn J. 
1117 Meadow Lake Loop 

Buhl, ID 83316-
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Mojave Basin Area Watermaster Service List as of November 12, 2025 

Attn: Angelyn Bass 
(angelynbass@yahoo.com; 
avbassenterprises@gmail.com) 

Bass Trust, Newton T. (via email) 

POBox22759 

Santa Fe, NM 87502-

Beinscbroth Trust, Andy 

6719 Deep Creek Road 

Apple Valley, CA 92308-8711 

Attn: Deborah Stephenson 
(stephenson@dmsnaturalresources.com; 
Jason.Murray@bnsf.com; 
Blaine.Bilderback@bnsf.com) 

BNSF Railway Company (via email) 

602 S. Ferguson Avenue, Suite 2 

Bozeman, MT 59718-

Box, Geary S. and Laura 

P. 0 . Box 402564 

Hesperia, CA 92340-2564 

Brown, Jennifer 

10001 Choiceana Ave. 

Hesperia, CA 92345 

(bubierbear@rnsn.com) 

Bubier, Diane Gail (via email) 

46263 Bedford Rd. 

Newberry Springs, CA 92365-9819 

(kjbco@yahoo.com) 

Bush, Kevin (via email) 

7768 Sterling Ave. 

San Bernardino, CA 92410-4741 

Attn: Robert W. Bowcock 

CalMat Company 

405 N. Indian Hill Blvd. 

Claremont, CA 91711-4614 

Attn: Tony Camanga 

Camanga, Tony and Marietta 

2309 Highland Heights Lane 

Carrollton, TX 75007-2033 

Attn: Remo E. Bastianon 

Bastianon Revocable Trust 

9484 Iroquois Rd. 

Apple Valley, CA 92308-9151 

Attn: Chuck Bell (Chuckbl93@outlook.com; 
Chuckbl 93@outlook.com) 

Bell, Charles H. Trust dated March 7, 2014 
(via email) 

P. 0 . Box 193 

Lucerne Valley, CA 92356-0193 

Attn: Deborah Stephenson 
(stephenson@drnsnaturalresources.com) 

BNSF Railway Company (via email) 

602 S. Ferguson Avenue, Suite 2 

Bozeman, MT 59718-6483 

Attn: Marvin Brommer 

Brommer House Trust 

9435 Strathmore Lane 

Riverside, CA 92509-0941 

Bruneau, Karen 

19575 Bear Valley Rd. 

Apple Valley, CA 92308-5104 

Attn: Noah Furie (noah@bfcloans.com) 

Budget Finance Company (via email) 

PO BOX 641339 

Los Angeles, CA 90064-6339 

Attn: Kirstie Wright 
(Kirstie.Wright@associa.us) 

Calico Lakes Homeowners Association (via 
email) 

1 I 860 Pierce Street, Suite I 00 

Riverside, CA 92505-5178 

Attn: Leanna East (least@calportland.com) 

CalPortland Company - Agriculture (via email) 

P. O.Box 146 

Oro Grande, CA 92368-0146 

Attn: Myron Campbell II 

Campbell, M. A. and Dianne 

19327 Cliveden Ave 

Carson, CA 90746-2716 

Attn: Mike Beinschroth 
(Beinschroth@gmail.com) 

Beinschroth Family Trust (via email) 

18794 Sentenac Road 

Apple Valley, CA 92307-5342 

Best, Byron L. 

21461 Camino Trebol 

Lake Forest, CA 92630-2011 

Borja, Leoni) T. and Tital L. 

20784 Iris Canyon Road 

Riverside, CA 92508-

Attn: Paul Johnson 

Brown Family Trust Dated August 11 , 1999 

26776 Vista Road 

Helendale, CA 92342-9789 

Attn: Ian Bryant (irim@aol.com) 

Bryant Family Trust dated May 9, 2007 (via 
email) 

17166 Sequoia Street 

Hesperia, CA 92345-

Bunnell, Dick 

8589 Volga River Circle 

Fountain Valley, CA 92708-5536 

Attn: Donald Larson 
(Donald.Larson@dot.ca.gov; 
michael.lemke@dot.ca.gov) 

California Department Of Transportation (via 
email) 

175 W. Cluster 

San Bernardino, CA 92408-1310 

Attn: Leanna East (least@calportland.com) 

CaIPortland Company - Oro Grande Plant (via 
email) 

P. 0 . Box 146 

Oro Grande, CA 92368-0146 

Carlton, Susan 

445 Via Colusa 

Torrance, CA 90505-
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Attn: Denise Parra 

Casa Colina Foundation 

P.O. Box 1760 

Lucerne Valley, CA 92356 

Attn: Paco Cabral 
(paco.cabral@wildlife.ca.gov; 
askregion6@wildlife.ca.gov; 
aaron.jobnson@wildlife.ca.gov) 

CDFW - Mojave River Fish Hatchery (via 
email) 

12550 Jacaranda Avenue 

Victorville, CA 92395-5183 

Attn: Nancy Ryman 

Chamisal Mutual Water Company 

P. 0. Box 1444 

Adelanto, CA 92301-2779 

Attn: Micahel Chisram 

Chisram, et al. 

414 S. Lincoln Ave. 

Monterey Park, CA 91775-3323 

Christison, Joel 

P. 0. Box 2635 

Big River, CA 92242-2635 

Attn: Manoucher Sarbaz 

Club View Partners 

9903 Santa Monica Blvd., PMB #541 

Beverly Hills, CA 90212-1671 

Contratto, Ersula 

13504 Choco Road 

Apple Valley, CA 92308-4550 

Attn: Jay Hooper Gayhol23@gmail.com) 

Crown Cambria, LLC (via email) 

9860 Gidley St. 

El Monte, CA 91731-1110 

Attn: Steve and Dana Rivett 

Daggett Ranch, LLC 

P.O.Box 112 

Daggett, CA 92327-0 I 12 

Attn: Danielle Stewart 
( danielle.stewart@wildlife.ca.gov; 
Richard.Kim@wildlife.ca.gov; 
Alisa.Ellsworth@wildlife.ca.gov) 

CDFW - Camp Cady (via email) 

4775 Bird Farm Road 

Chino Hills, CA 91709-3175 

Attn: Environmental 
(valorie.moore@cemex.com; 
jamiee.nido@cemex.com) 

Cemex, Inc. (via email) 

16888 North E. Street 

Victorville, CA 92394-2999 

Attn: Carl Pugh (talk2betty@aol.com; 
cpugh3@aol.com) 

Cheyenne Lake, Inc. (via email) 

44660 Valley Center Rd. 

Newberry Springs, CA 92365-

Choi, Yong Il and Joung Ae 

34424 Mountain View Road 

Hinkley, CA 92347-9412 

Attn: Hwa-Yong Chung 

Chung, eta!. 

11446 Midway Ave. 

Lucerne Valley, CA 92356-8792 

Attn: Jaehwan Lee 

Come Mission, Inc. 

9965 Baker Road 

Lucerne Valley, CA 92365-8490 

Attn: George Starke 

Corbridge, Linda S. 

8743 Vivero St 

Rancho Cucamonga, CA 91730-

Attn: Alessia Morris 

Crystal Lakes Property Owners Association 

P. 0. Box 351 

Yermo, CA 92398-0351 

Attn: Aileen Yeung c/o Clearway Engergy 
(aileen.yeung@clearwayenergy.com) 

Daggett Solar Power 3 LLC (via email) 

I 099 18th Street, Suite 2520 

Denver, CO 80202-1908 

Attn: San Bernardino Co Regional Parks 

CDFW - Mojave Narrows Regional Park 

268 W. Hospitality Lane, Suite 303 

San Bernardino, CA 92408-3241 

Attn: Jennifer Cutler 

Center Water Company 

P. 0. Box 616 

Lucerne Valley, CA 92356-0616 

Attn: Byung Koo Chin 
(JohnChinm3@gmaiJ.com) 

Chin Family Life Estate Trust (via email) 

15648 Meridian Road 

Lucerne Valley, CA 92356-9008 

Goan.chong7@gmail.com; 
joancksp@hotmail.com) 

Chong, Joan (via email) 

1054 N. Antonio Circle 

Orange, CA 92869-1966 

Clark, Arthur 

P. 0. Box 4513 

Blue Jay, CA 92317-4513 

Conner, William H. 

11535 Mint Canyon Rd. 

Agua Dulce, CA 91390-4577 

Cross, Sharon I. 

P. O.Box922 

Lucerne Valley, CA 92356 

Attn: Shanna Mitchell (daggettcsd@aol.com; 
daggettcsd@outlook.com; 
daggettwater427@gmail.com) 

Daggett Community Services District (via 
email) 

P. 0. Box 308 

Daggett, CA 92327-0308 

Darr, James S. 

40716 Highway 395 

Boron, CA 93516 
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Attn: Alan L. De Jong 

De Jong Family Trust 

46561 Fairview Road 

Newberry Springs, CA 92365-9230 

Attn: Penny Zaritsky 
(pennyzaritsky2000@yahoo.com) 

Desert Girlz LLC (via email) 

P. 0 . Box 709 

Lucerne Valley, CA 92356-0709 

Attn: Judith Dolch-Partridge, Trustee 

Dolch Living Trust Robert and Judith 

4181 Kramer Lane 

Bellingham, WA 98226-7145 

Attn: David Dorrance 

Dorrance, David W. and Tamela L. 

118 River Road Circle 

Wimberley, TX 78676-5060 

Evenson, Edwin H. and Joycelaine C. 

P.O. Box66 

Oro Grande, CA 92368-0066 

(purplebuny@juno.com) 

Fejfar, Monica Kay (via email) 

34080 Ord Street 

Newberry Springs, CA 92365-9791 

(ropingmom3@yahoo.com) 

Finch, Jenifer (via email) 

9797 Lewis Lane 

Apple Valley, CA 92308-8357 

Attn: Jerome Fisher 

Fisher Trust, Jerome R. 

7603 Hazeltine Ave 

Van Nuys, CA 91405-1423 

( cfrates@renewablegroup.com) 

Frates, D. Cole (via email) 

RRG CM, 926 N Sycamore Ave Ste 725 

Los Angeles, CA 90038-2382 

Gabrych Family Trust dated October 9, 2007 

2006 Old Highway 395 

Fallbrook, CA 92028 

Attn: Randy Wagner 

Dennison, Quentin D. - Clegg, Frizell and Joke 

44579 Temescal Street 

Newberry Springs, CA 92365 

Attn: Denise Courtney 

Desert Springs Mutual Water Company 

P. 0. Box396 

Lucerne Valley, CA 92356-0396 

Donaldson, Jerry and Beverly 

16736BRoad 

Delta, CO 81416-8501 

Attn: David Looper 

Douglass, Tina 

P.O. Box 1730 

Lucerne Valley, CA 92356-

Attn: Stephanie L. Evert 
(severt2 I 66@aol.com) 

Evert Family Trust (via email) 

1920 I Parker Circle 

Villa Park, CA 92861-1302 

(wwcc0626@gmail .com) 

Feng, Jinbao (via email) 

33979 Fremont Road 

Newberry Springs, CA 92365-9136 

Attn: Alex and Jerrica Liu 
(alexliu1950@gmail.com; 
alexroseanneliu@yahoo.com) 

First CPA LLC (via email) 

46669 Valley Center Rd 

Newberry Springs, CA 92365-

Attn: Richard Bruce Fitzwater 
(rickfitzwater@gmail.com) 

Fitzwater, Survivor's Trust (via email) 

12372 E Parks Road 

Athol, ID 83801-5362 

Attn: Deborah A. Friend 

Friend, Joseph and Deborah 

P. 0. Box253 

Barstow, CA 92312-0253 

Gabrych Family Trust dated October 9, 2007 

2006 Old Highway 395 

Fallbrook, CA 92028-8816 

Attn: Marie McDaniel 

Desert Dawn Mutual Water Company 

P. 0. Box 392 

Lucerne Valley, CA 92356-0392 

Attn: Debby Wyatt 

DLW Revocable Trust 

13830 Choco Rd. 

Apple Valley, CA 92307-5525 

Attn: Virginia Shaw 

Dora Land, Inc. 

P. 0. Box 1405 

Apple Valley, CA 92307-0026 

Dowell, Leonard 

345 E Carson St. 

Carson, CA 90745-2709 

Attn: David Dittenmore 
( d2dittemore@bop.gov; rslayrnan@bop.gov) 

Federal Bureau of Prisons, Victorville (via 
email) 

P. 0. Box 5400 

Adelanto, CA 92301-5400 

Ferro, Dennis and Nonna 

1311 !stAve. N 

Jacksonville Beach, FL 32250-3512 

Attn: Carl Fischer (carlsfischer@hotrnail.com; 
fischer@fischercompanies.com) 

Fischer Revocable Living Trust (via email) 

1372 West 26th St. 

San Bernardino, CA 92405-3029 

Attn: Gary Juatco 

Foothill Estates MHP, LLC 

9454 Wilshire Blvd., Ste. 920 

Beverly Hills, CA 90212-2925 

Attn: Mark Asay (bettybrock@ironwood.org; 
waltbrock@ironwood.org) 

Fundamental Christian Endeavors, Inc. (via 
email) 

49191 Cherokee Road 

Newberry Springs, CA 92365 

Gaeta, Miguel and Maria 

9366 Joshua Avenue 

Lucerne Valley, CA 92356-8273 
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Attn: Jay Storer 

Gaeta, Trinidad 

l 055 I Dallas Avenue 

Lucerne Valley, CA 92356 

Garg,OmP. 

530 Technology Drive, Suite 100 

Irvine, CA 92618-1350 

Attn: Beinni Le (beinni.Le@gswater.com) 

Golden State Water Company (via email) 

160 Via Verde, Ste. 250 

San Dimas, CA 91773-5121 

Attn: Scot Gasper 

Gordon Acres Water Company 

P. 0, Box 1035 

Lucerne Valley, CA 92356-1035 

Attn: Eric Archibek 

Green Hay Packers LLC 

41717 Silver Valley Road 

Newbeny Springs, CA 92365-9517 

Attn: Tamara Gulbranson 
(TamaraMcKenzie@aol.com) 

Gulbranson, Merlin (via email) 

5 I I Minnesota Ave W 

Gilbert, MN 55741-

Attn: Edward E. Hackbarth 
(hackbarthoffice@gmail.com) 

Hackbarth, Edward E. (via email) 

13312 Ranchero Rd STE 241 

Oak Hills, CA 92344-4812 

Attn: William Handrinos 

Handrinos, Nicole A. 

1140 Parkdale Rd. 

Adelanto, CA 92301-9308 

Attn: Matt Wood 
(Matthew. wood@martinmarietta.com) 

Hanson Aggregates WRP, Inc. (via email) 

P. O. Box 1115 

Corona, CA 92878-1115 

Harter, Joe and Sue 

10902 Swan Lake Road 

Klamath Falls, OR 97603-9676 

Garcia, Daniel 

223 Rabbit Trail 

Lake Jackson, TX 77566-3728 

Attn: Brent Peterson 

Gayjikian, Samuel and Hazel 

34534 Granite Road 

Lucerne Valley, CA 92356-

Attn: Beinni Lee (beinni.Le@gswater.com) 

Golden State Water Company (via email) 

160 Via Verde, Ste. 250 

San Dimas, CA 91773-5121 

Gray, George F. and Betty E. 

975 Bryant 

Calimesa, CA 92320-1301 

Attn: Nick Grill (Nick,terawatt@gmail.com) 

Grill, Nicholas P. and Millie D. (via email) 

35350 Mountain View Rd 

Hinkley, CA 92347-9613 

Gutierrez, Jose and Gloria 

24116 Santa Fe 

Hinkley, CA 92347 

Attn: Doug and Cheryl Hamilton 

Hamilton Family Trust 

19945 Round Up Way 

Apple Valley, CA 92308-8338 

Hang, Phu Quang 

645 S. Shasta Street 

West Covina, CA 91791-2818 

Attn: Mary Jane Hareson 

Hareson, Nicholas and Mary 

1737 Anza Avenue 

Vista, CA 92084-3236 

(harveyl.92356@gmail.com) 

Harvey, Lisa M. (via email) 

P.O.Box1187 

Lucerne Valley, CA 92356-

Attn: Sang Hwa) Kim 

Gardena Mission Church, Inc. 

P. 0. Box304 

Lucerne Valley, CA 92356-0304 

Attn: Jeffrey Edwards 
(jedwards@fbremediation.com.) 

GenOn California South, LP (via email) 

P. 0 . Box 337 

Daggett, CA 92327-0337 

Attn: Manoucher Sarbaz 

Golf Investments LLC 

9903 Santa Monica Blvd., #541 

Beverly Hills, CA 90212-1606 

Attn: Brian E. Bolin 

Green Acres Estates 

P. 0. Box 29 

Apple Valley, CA 92307-0001 

Gubler, Hans 

P. 0. Box 3100 

Landers, CA 92285 

Attn: Bryan C. Haas and Mary H. Hinkle 
(resrvc4you@aol.com) 

Haas, Bryan C. and Hinkle, Mary H. (via 
email) 

14730 Tigertail Road 

Apple Valley, CA 92307-5249 

(hammackhay@gmail.com) 

Hammack, Mitchell (via email) 

34650 Minneola Road 

Newbeny Springs, CA 92365-9146 

Attn: Donald F. Hanify 

Hanify, Michael D., dba - White Bear Ranch 

PO BOX 1021 

Yermo, CA 92398-1021 

Attn: Kenny Harmsen (harmsencow@aol.com) 

Harmsen Family Trust (via email) 

23920 Community Blvd. 

Hinkley, CA 92347-9721 

Haskins, James J. 

11352 Hesperia Road, #2 

Hesperia, CA 92345-2165 
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Hass, Pauline L. 

P. 0. Box273 

Newberry Springs, CA 92365-

Attn: Jeff Gallistel 

Hendley, Rick and Barbara 

P. 0. Box 972 

Yerrno, CA 92398-0972 

Attn: Janie Martines 
Ganiemartines@gmail.com) 

Hesperia Venture I, LLC (via email) 

10 Western Road 

Wheatland, WY 82201-8936 

Attn: Carabeth Carter O 
Hettinga Revocable Trust (via email) 

P. 0. Box455 

Ehrenberg, AZ 85334-0455 

Attn: Robert W. Bowcock 

High Desert Associates, Inc. 

405 Nortb Indian Hill Blvd. 

Claremont, CA 91711-4614 

Attn: Gregory Hilarides 

Hilarides 1998 Revocable Family Trust 

35070 Newberry Road 

Newberry Springs, CA 92365 

Ho, Ting-Seng and Ah-Git 

P.O. Box 20001 

Bakersfield, CA 93390-0001 

Attn: Weiya Noble 

Holy Heavenly Lake, LLC 

10111 Choiceana Avenue 

Hesperia, CA 92345-5361 

Attn: Barry Horton 

Horton Family Trust 

47716 Fairview Road 

Newberry Springs, CA 92365-9258 

(bconnie630@gmail.com) 

Hunt, Connie (via email) 

39392 Burnside Loop 

Astoria, OR 97103-8248 

Attn: Craig Carlson (kcox@helendalecsd.org; 
ccarlson@helendalecsd.org) 

Helendale Community Services District (via 
email) 

P. 0. Box 359 

Helendale, CA 92342-0359 

Hensley, Mark P. 

35523 Mountain View Rd 

Hinkley, CA 92347-9613 

Attn: Jeremy McDonald 
(jmcdonald@cityofhesperia.us) 

Hesperia Water District (via email) 

9700 7th Avenue 

Hesperia, CA 92345-3493 

Attn: Lisset Sardeson 

Hi Desert Mutual Water Company 

23667 Gazana Street 

Barstow, CA 92311 

Attn: Lori Clifton (lclifton@robar.com) 

Hi-Grade Materials Company (via email) 

17671 Bear Valley Rd 

Hesperia, CA 92345-4902 

Attn: Katherine Hill (Khill9@comcast.net) 

Hill Family Trust and Hill's Ranch, Inc. (via 
email) 

84 Dewey Street 

Ashland, OR 97520-

Attn: Joan Rohrer 

Hollister, Robert H. and Ruth M. 

22832 Buendia 

Mission Viejo, CA 92691-

Attn: Paul Hong 

Hong, Paul B. and May 

P. 0. Box #1432 

Covina, CA 91722-0432 

Attn: Ester Hubbard 

Hubbard, Ester and Mizuno, Arlean 

47722 Kiloran St. 

Newberry Springs, CA 92365-9529 

Attn: Ralph Hunt 

Hunt, Ralph M. and Pennuy Sue 

P. 0. Box 603 

Y ermo, CA 92398-0603 

Attn: Joshua Maze 

Helendale School District 

P. 0. Box 249 

Helendale, CA 92342-0249 

Attn: Jeremy McDonald 
(j mcdonald@cityofhesperia.us) 

Hesperia - Golf Course, City of (via email) 

9700 Seventh Avenue 

Hesperia, CA 92345-3493 

Attn: Jeremy McDonald 
(tsouza@cityofhesperia.us) 

Hesperia, City of (via email) 

9700 Seventh Avenue 

Hesperia, CA 92345-3493 

(leehiett@hotmail.com) 

Hiett, Harry L. ( via email) 

P. 0. Box 272 

Daggett, CA 92327-0272 

Attn: Lori Clifton (lclifton@robar.com) 

Hi-Grade Materials Company (via email) 

17671 Bear Valley Road 

Hesperia, CA 92345-4902 

Attn: Anne Roark 

Hitchin Lucerne, Inc. 

PO Box 749 

Lucerne Valley, CA 92356-0749 

Holway, Jeffrey R 

1401 Wewatta St. #1105 

Denver, CO 80202-1348 

Attn: Sandra D. Hood 

Hood Family Trust 

2142 W Paseo Del Mar 

San Pedro, CA 90732-4557 

Attn: Paul Johnson 

Huerta, Hector 

25684 Community Blvd 

Barstow, CA 92311-

Attn: Brenda Hyatt 
( calivolunteer@verizon.net) 

Hyatt, James and Brenda (via email) 

31726 Fremont Road 

Newberry Springs, CA 92365 
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Irvin, Bertrand W. 

3224 West 111 th Street 

Inglewood, CA 90303-

Attn: Audrey Goller 
(audrey.goller@newportpacific.com) 

Jamboree Housing Corporation (via email) 

15940 Stoddard Wells Rd - Office 

Victorville, CA 92395-2800 

Attn: Cynthia Mahoney 
( cyndisue87@yahoo.com) 

Johnson, Carlean F. Trust Dated 10/29/2004 
(via email) 

8626 Deep Creek Road 

Apple Valley, CA 92308-8769 

Attn: Lawrence W. Johnston 

Johnston, Haniet and Johnston, Lawrence W 

P. 0 . Box 401472 

Hesperia, CA 92340-1472 

Attn: Ray Gagne 

Jubilee Mutual Water Company 

P. 0 . Box 1016 

Lucerne Valley, CA 92356 

Attn: Ash Karimi 

Karimi, Hooshang 

1254 Holrnby Ave 

Los Angeles, CA 90024-

(Robertkasner@aol.com) 

Kasner, Robert (via email) 

11584 East End Avenue 

Chino, CA 91710-1555 

Attn: Peggy Shaughnessy 

Kemper Campbell Ranch 

10 Kemper Campbell Ranch Road - Office 

Victorville, CA 92395-3357 

(juskim67@yahoo.com) 

Kirn, Ju Sang (via email) 

1225 Crestview Dr 

Fullerton, CA 92833-2206 

Attn: Catherine Cerri 
(ccerri@lakearrowheadcsd.com) 

Lake Arrowhead Community Services District 
(via email) 

P. 0. Box 700 

Lake Arrowhead, CA 92352-0700 

Attn: James Jackson Jr. 

Jackson, James N. Jr Revocable Living Trust 

1245 S. Arlington Avenue 

Los Angeles, CA 90019-3517 

Attn: Tomas Janovsky 
(tomjanovsky@yahoo.com) 

Janovsky Revocable Trust No. 1 (via email) 

17241 Bullock Street 

Encino, CA 91316-1437 

Attn: Paul Johnson 
(johnsonfarming@gmail.com) 

Johnson, Paul - Industrial (via email) 

I 0456 Deep Creek Road 

Apple Valley, CA 92308-8330 

Attn: Magdalena Jones 
(mygoldenbiz9@gmail.com) 

Jones Trust dated March 16, 2002 (via email) 

35424 Old Woman Springs Road 

Lucerne Valley, CA 92356-7237 

Attn: Jilin Xiao 

Jujube Valley Farm, Inc. 

19 Pemberly 

Irvine, CA 92603-3452 

Attn: Mitch Hammock 
(Robertkasner@aol.com) 

Kasner Family Limited Partnership (via email) 

11584 East End A venue 

Chino, CA 91710-

Attn: Martin A and Mercedes Katcher 

Katcher, August M. and Marceline 

12928 Hyperion Lane 

Apple Valley, CA 92308-4565 

Kirn, Jin S. and Hyun H. 

419 Sara Jane Ln 

Placentia, CA 92870-5137 

!Gm, Seon Ja 

34981 Piute Road 

Newberry Springs, CA 92365-9548 

Attn: Lawrence Dean (ldean28296@aol.com) 

Jackson, Ray Revocable Trust No. 45801 (via 
email) 

P.O. Box 8250 

Redlands, CA 92375-1450 

Attn: Gary A. Ledford 
(gleddream@gmail.com) 

Jess Ranch Water Company (via email) 

906 Old Ranch Road 

Florissant, CO 80816-

Johnson, Ronald 

1156 Clovis Circle 

Darnmeron Valley, UT 84783-521 I 

Attn: Paul Jordan 

Jordan Family Trust 

1650 Silver Saddle Drive 

Barstow, CA 92311-2057 

Attn: Cherie Casey ( ccasey@jrcwd.org) 

Juniper Riviera County Water District (via 
email) 

P.O. Box618 

Lucerne Valley, CA 92356-0618 

Attn: Robert R. Kasner 
(Robertkasner@aol.com) 

Kasner Family Limited Partnership (via email) 

I I 584 East End A venue 

Chino, CA 91710-

Kemp, Robert and Rose 

48441 National Trails Highway 

Newberry Springs, CA 92365 

Attn: Alan and Annette De Jong 

Kim, Joon Ho and Mal Boon Revocable Trust 

46561 Fairview Road 

Newberry Springs, CA 92365-9230 

Attn: Richard Koering 

Koering, Richard and Koering, Donna 

40909 Mountain View Road 

Newberry Springs, CA 92365-9414 
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Attn: Claire Cabrey 
(HandleWithClaire@aol.com; 
mike@jaynes.net) 

Lake Jodie Property Owners Association (via 
email) 

8581 Santa Monica Blvd., #18 

West Hollywood, CA 90069-4120 

(PhillipLam99@Yahoo.com) 

Lam, Phillip (via email) 

864 Sapphire Court 

Pomona, CA 91766-5171 

Attn: Robert Lawrence Jr. 

Lawrence, William W. 

P. 0 . Box 98 

Newberry Springs, CA 92365 

Lee, Doo Hwan 

P. 0. Box 556 

Lucerne Valley, CA 92356-0556 

Lenhert, Ronald and Toni 

4474 W. Cheyenne Drive 

Eloy, AZ 85131-3410 

Attn: Michael Reese 
(Michael.Reese@libertyutilities.com) 

Liberty Utilities (Apple Valley Ranchos 
Water) Corp. (via email) 

P. 0 . Box 7005 

Apple Valley, CA 92307 

Attn: Robert Fimbres (rfimbres@terra­
gen.com) 

Lockhart Land Holding, LLC (via email) 

43880 Haiper Lake Road 

Hinkley, CA 92347-

Lua, Michael T. and Donna S. 

18838 Aldridge Place 

Rowland Heights, CA 91748-4890 

Attn: Manoucher Sarbaz 

Lucerne Valley Partners 

9903 Santa Monica Blvd., PMB #541 

Beverly Hills, CA 90212-1671 

Attn: Nancy Lan 

Lake Waikiki 

230 Hillcrest Drive 

La Puente, CA 91744-48 I 6 

(jlangley@kurschgroup.com) 

Langley, James (via email) 

12277 Apple Valley Road, Ste. #120 

Apple Valley, CA 92308-1701 

Lawson, Ernest and Barbara 

20277 Rock Springs Road 

Apple Valley, CA 92308-8740 

Attn: Sepoong & Woo Poong Lee 

Lee, et al., Sepoong and Woo Poong 

#6 Ensueno East 

Irvine, CA 92620-

Attn: Brad Francke 

LHC Alligator, LLC 

P. O.Box670 

Upland, CA 91785-0670 

Attn: James Lin 

Lin, Kuan Jung and Chung, Der-Bing 

2026 Turnball Canyon 

Hacienda Heights, CA 91745-

Attn: Patricia Miranda 

Lopez, Baltazar 

I 23 I 8 Post Office Rd 

Lucerne Valley, CA 92356-

Attn: Parviz Omidvar 
(pomidvar@roadrunner.com) 

Lucerne Valley 26, LLC (via email) 

8383 Wilshire Blvd., Suite 943 

Beverly Hills, CA 90211-241 I 

Attn: Sherri Brown 

Lucerne Vista Mutual Water Company 

P. 0. Box 677 

Lucerne Valley, CA 92356-0677 

Attn: Timothy Rohm (ljm9252@aol.com; 
timrohmbuilding@gmail.com) 

Lake Wainani Owners Association (via email) 

2812 Walnut Avenue, Suite A 

Tustin, CA 92780-7053 

Attn: Vanessa Laosy 

Lavanh, et al. 

18203 Yucca St. 

Hesperia, CA 92345-

Attn: Anna K. Lee (kirnyung830@gmail.com; 
aklee2l9@gmail.com) 

Lee, Anna K. and Eshban K. (via email) 

10979 Satsuma St 

Loma Linda, CA 92354-6113 

Lee, Vin Jang T. 

42727 Holcomb Tri 

Newberry Springs, CA 92365 

Attn: Billy Liang 

Liang, Yuan - I and Tzu - Mei Chen 

4192 Biscayne St 

Chino, CA 91710-3196 

Attn: Manshan Gan 

Lo,etal. 

5535 N Muscatel Ave 

San Gabriel, CA 9177 6-1724 

Attn: Dean Low (lowgo.dean@gmail.com) 

Low, Dean (via email) 

3 Panther Creek Ct. 

Henderson, NV 89052-

Attn: Gwen L. Bedics 

Lucerne Valley Mutual Water Company 

P.O.Box 1311 

Lucerne Valley, CA 92356 

Attn: Eugene R. & Vickie R. Bird 

M Bird Construction 

1613 State Street, Ste. 10 

Barstow, CA 92311-4162 
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Attn: Maria Martinez 

M.B. Landscaping and Nursery, Jnc. 

6831 Lime A venue 

Long Beach, CA 90805-1423 

Attn: Allen Marcroft 

Marcroft, James A. and Joan 

P. 0 . Box 519 

Newberry Springs, CA 92365 

Marshall, Charles 

32455 Lakeview Road 

Newberry Springs, CA 92365-9482 

McKinney, Paula 

144 East 72nd 

Tacoma, WA 98404-1060 

Attn: Donna Miller 

Miller Living Trust 

6124 Parsonage Circle 

Milton, FL 32570-8930 

Attn: Philip Mizrahie 

Mizrahie, et al. 

4105 W. Jefferson Blvd. 

Los Angeles, CA 90016-4124 

Attn: Sarah Bliss 

Mojave Desert Land Trust 

60124 29 Pahns Highway 

Joshua Tree, CA 92252-4130 

Attn: Doug Kerns 
(aanabtawi@mojavewater.org) 

Mojave Water Agency (via email) 

13846 Conference Center Drive 

Apple Valley, CA 92307-4377 

Attn: Ken Elliot (Billie@ElliotsPlace.com) 

Morris Trust, Julia V. (via email) 

7649 Cypress Dr. 

Lanexa, VA 23089-9320 

Attn: Dennis Hills 

Mulligan, Robert and Inez 

35575 Jakobi Street 

Saint Helens, OR 97051-1194 

Attn: Robert Saidi 

Mahjoubi, Afsar S. 

46622 Fairview Road 

Newberry Springs, CA 92365 

Attn: Matt Bachman 
(gm@marianaranchoscwd.org;gm@mrcwd.org 
; gmmrcwd@grnail.com) 

Mariana Ranchos County Water District (via 
email) 

9600 Manzanita Street 

Apple Valley, CA 92308-8605 

Martin, Michael D. and Arlene D. 

32942 Paseo Mira Flores 

San Juan Capistrano, CA 92675 

Attn: Olivia L. Mead 

Mead Family Trust 

31314 Clay River Road 

Barstow, CA 92311-2057 

Attn: Freddy Garmo (freddy@garmolaw.com) 

Minn15 LLC (via email) 

5464 Grossman! Center Drive, #300 

La Mesa, CA 91942-3035 

Attn: Thomas A. Hrubik (tahgolf@aol.com) 

MLH, LLC (via email) 

P. 0. Box 261 I 

Apple Valley, CA 92307-0049 

Attn: Mahnaz Gharnati 
(mahnaz.ghamati@atlantica.com) 

Mojave Solar, LLC (via email) 

42134 Harper Lake Road 

Hinkley, CA 92347-9305 

Attn: Doug Kerns 
(trnccarthy@mojavewater.org) 

Mojave Water Agency (via email) 

13 846 Conference Center Drive 

Apple Valley, CA 92307-4377 

Moss, Lawrence W. and Helen J. 

38338 Old Woman Springs Road Spc# 56 

Lucerne Valley, CA 92356-8116 

Murphy, Jean 

46126 Old National Trails llighway 

Newberry Springs, CA 92365-9025 

Manning, Sharon S. 

19332 Balan Road 

Rowland Heights, CA 91748-4017 

Markley, Carmen and Price, Arie 

PO Box 1407 

Barstow, CA 92312-1407 

Attn: Rod Sexton 

McCollum, Charles L. 

15074 Spruce St 

Hesperia, CA 92345-2950 

Attn: David I. Milbrat 

Milbrat, Irving H. 

P.O. Box 487 

Newberry Springs, CA 92365-0487 

Attn: Erik Gruber 
( erik.gruber@mitsubishicement.com) 

Mitsubishi Cement Corporation (via email) 

5808 State llighway 18 

Lucerne Valley, CA 92356-8179 

Attn: Janie Thai (rnlkj88881lc@gmail.com) 

MLKJ8888 LLC (via email) 

300 W Valley Blvd, #1933 

Alhambra, CA 91803-3333 

Attn: Doug Kerns (dkerns@mojavewater.org) 

Mojave Water Agency (via email) 

13846 Conference Center Drive 

Apple Valley, CA 92307-4377 

Attn: Manoucher Sarbaz 

Monaco Investment Company 

9903 Santa Monica Blvd:, PMB #541 

Beverly llills, CA 90212-1671 

Attn: Bradford Ray Most 

Most Family Trust 

39 Sundance Circle 

Durango, CO 81303-8131 

(z.music5909@gmail.com; 
zajomusic@gmail.com) 

Music, Zajo (via email) 

43830 Cottonwood Rd 

Newberry Springs, CA 92365-8510 
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Attn: James Hansen 
(gm@marianaranchoscwd.org) 

Navajo Mutual Water Company (via email) 

21724 Hercules St. 

Apple Valley, CA 92308-8490 

Attn: Jeff Gaastra Geffgaastra@gmail.com) 

Newberry Springs Recreational Lakes 
Association (via email) 

32935 Dune Road, Space 10 

Newberry Springs, CA 92365-

Nuflez, Luis Segundo 

9154 Golden Seal Court 

Hesperia, CA 92345-0197 

Attn: Chun Soo Ahn 
( chunsooahn@naver.com) 

Oasis World Mission (via email) 

P. 0 . Box45 

Apple Valley, CA 92307-0001 

Attn: John P. Oostdam 

Oostdam Family Trust, John P. and Margie K. 

24953 Three Springs Road 

Hemet, CA 92545-2246 

Attn: Jessica Balders (J4Dx@pge.com) 

Pacific Gas and Electric Company (via email) 

22999 Community Blvd 

Hinkley, CA 92347-9592 

(wndrvr@aol.com) 

Paustell, Joan Beinschroth (via email) 

10275 Mockingbird Ave. 

Apple Valley, CA 92308-8303 

Pettigrew, Dan 

285 N Old Hill Road 

Fallbrook, CA 92028-2571 

Porter, Timothy M. 
34673 Little Dirt Road 

Newberry Springs, CA 92365-9646 

(s _ quakenbush@yahoo.com) 

Quakenbush, Samuel R. (via email) 

236 Iris Drive 

Martinsburg, WV 25404-1338 

Attn: Billy Liang (flossdaily@hotmail.com; 
asaliking@yahoo.com) 

New Springs Limited Partnership (via email) 

4192 Biscayne St. 

Chino, CA 91710-3196 

Attn: Mary Ann Norris 

Norris Trust, Mary Ann 

29611 Exeter Street 

Lucerne Valley, CA 92356-8261 

Attn: Pearl or Gail Nunn 

Nunn Family Trust 

P. 0. Box 2651 

Apple Valley, CA 92307-0010 

Attn: Dorothy Ohai 

Ohai, Reynolds and Dorothy 

13450 Monte Vista 

Chino, CA 91710-5149 

Attn: Nick Higgs 

Oro Grande School District 

P. O.Box386 

Oro Grande, CA 92368-0386 

Pak, Kae Soo and Myong Hui Kang 

P. 0. Box 1835 

Lucerne Valley, CA 92356-1835 

Pearce, Craig L. 

127 Columbus Dr 

Punxsutawney, PA 15767-1270 

Attn: Sean Wright (swrigbt@pphcsd.org; 
dbartz@pphcsd.org; llowrance@pphcsd.org) 

Phelan Pillon Hills Community Services 
District (via email) 

4176 Warbler Road 

Phelan, CA 92371-8819 

Attn: Carin McKay 

Precision Investments Services, LLC 

791 Price Street, #160 

Pismo Beach, CA 93449-2529 

Attn: Ron Herrmann 

Quiros, Fransisco J. and Herrmann, Ronald 

35969 Newberry Rd 

Newberry Springs, CA 92365-9438 

Attn: Jodi Howard 

Newberry Community Services District 

P. 0. Box220 

Newberry Springs, CA 92365-0220 

Attn: Kenton Eatherton 
(keatherton@verizon.net) 

NSSLC, Inc. (via email) 

9876 Moon lliver Circle 

Fountain Valley, CA 92708-7312 

Attn: Jeff Gaastra Geffgaastra@gmail.com; 
andy@seesmachine.com; 
bbswift4044@cox.net) 

0. F. D. L., Inc. (via email) 

32935 Dune Road, #10 

Newberry Springs, CA 92365-9175 

Attn: Craig Maetzold 
( craig.maetzold@omya.com) 

Omya California, Inc. (via email) 

7225 Crystal Creek Rd 
Lucerne Valley, CA 92356-8646 

Attn: Taghi Shoraka 

P and H Engineering and Development 
Corporation 

1423 South Beverly Glen Blvd. Apt. A 

Los Angeles, CA 90024-6171 

Patino, Jose 

3914 W. 105th Street 

Inglewood, CA 90303-1815 

Perko, Bert K. 

P. 0. Box 762 

Yermo, CA 92398-0762 

Attn: John Poland 

Poland, John R. and Kathleen A. 

778 23rd St SW 

Loveland, CO 80537-7200 

Pruett, Andrea 

P. 0. Box 37 

Newberry Springs, CA 92365 

Attn: Elizabeth Murena 
(waterboy7F8@msn.com; etminav@aol.com) 

Rancheritos Mutual Water Company (via 
email) 

P. 0 . Box 348 

Apple Valley, CA 92307 
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Attn: Michael A. Reed 

Reed, Mike 

105 RC Smith Lane 

Barbourville, KY 40906-7119 

Attn: Kelly Rice 

Rice, Henry C. and Diana 

31823 Fort Cady Rd. 

Newberry Springs, CA 92365-

(Ray Rizvi@Yahoo.com) 

Rizvi, S.R Ali (via email) 

4054 Allyson Terrace 

Freemont, CA 94538-4186 

Attn: Susan Sommers (sommerssqz@aol.com) 

Rossi Family Trust, James Lawrence Rossi 
and Naomi (via email) 

P. 0. Box 120 

Templeton, CA 93465-0120 

Attn: Dale W. Ruisch 

Ruisch Trust, Dale W. and Nellie H. 

10807 Green Valley Road 

Apple Valley, CA 92308-3690 

Attn: Kanoe Barker 
(kanoebarker@yahoo.com) 

Sagabean-Barker, Kanoeolokelani L. (via 
email) 

42224 Valley Center Rd 

Newberry Springs, CA 92365 

Attn: Jared Beyeler 
(waterquality@sdd.sbcounty.gov) 

San Bernardino County - High Desert 
Detention Center (via email) 

222 W. Hospitality Lane, 2nd Floor - SDW 

San Bernardino, CA 92415-0415 

Attn: Jared Beyeler 
(ssamaras@sdd.sbcounty.gov; 
jbeyeler@sdd.sbcounty.gov; 
waterquality@sdd.sbcounty.gov) 

San Bernardino County Service Area 64 (via 
email) 

222 W. Hospitality Lane, 2nd Floor - SDW 

San Bernardino, CA 92415-0450 

Attn: Rod Sexton 

Sexton, Rodney A. and Sexton, Derek R. 

P.O. Box 155 

Rim Forest, CA 92378-

Attn: Brian C.Vail(bvail@river-west.com) 

Reido Farms, LLC (via email) 

2410 Fair Oaks Blvd., Suite 1 l 0 

Sacramento, CA 95825-7666 

Attn: Josie Rios 

Rios, Mariano V. 

P. 0. Box 1864 

Barstow, CA 92312-1864 

Attn: Jackie McEvoy (jackiem@rrmca.com) 

Robertson's Ready Mix (via email) 

P.O. Box 3600 

Corona, CA 92878-3600 

Attn: Robert Vega 

Royal Way 

2632 Wilshire Blvd., #480 

Santa Monica, CA 90403-4623 

Attn: Taghi Shoraka 

S and B Brothers, LLC 

1423 S. Beverly Glen Blvd., Ste. A 

Los Angeles, CA 90024-617 l 

(BILLU71 l@Yahoo.com) 

Samra, Jagtar S. (via email) 

10415 Edgebrook Way 

Northridge, CA 91326-3952 

Attn: Jared Beyeler 
(jared.beyeler@sdd.sbcounty.gov; 
waterquality@sdd.sbcounty.gov) 

San Bernardino County Service Area 29 (via 
email) 

222 W. Hospitality Lane, 2nd Floor (Spec 

San Bernardino, CA 92415-0450 

Attn: Jared Beyeler 
(jared.bayeler@sdd.sbcounty.gov; 
ssamaras@sdd.sbcounty.gov; 
waterquality@sdd.sbcounty.gov) 

San Bernardino County Service Area 70J (via 
email) 

222 W. Hospitality Lane, 2nd Floor - SDW 

San Bernardino, CA 92415-0450 

Attn: Joseph Tapia 

Sheep Creek Water Company 

P. 0 . Box 291820 

Phelan, CA 92329-1820 

(LucerneJujubeFarrn@hotmail.com) 

Rhee, Andrew N. (via email) 

11717 Fairlane Rd, #989 

Lucerne Valley, CA 92356-8829 

Rivero, Fidel V. 

612 Wellesley Drive 

Corona, CA 92879-0825 

Attn: Jackie McEvoy (jackiem@rrmca.com) 

Robertson's Ready Mix (via email) 

PO Box 3600 

Corona, CA 92878-3600 

Attn: Sam Marich 

Rue Ranch, Inc. 

42704 Edelweiss Drive 

Big Bear Lake, CA 92315-2074 

Attn: Jafar Rashid 
(jr l 23rea1estate@gmail.com) 

Sand E 786 Enterprises, LLC (via email) 

3300 S. La Cienega Blvd. 

Los Angeles, CA 90016-3115 

San Bernardino Co Barstow - Daggett AU]lort 

268 W. Hospitality Lane, Suite 302 

San Bernardino, CA 92415-0831 

Attn: Jared Beyeler 
(jbeyeler@sdd.sbcounty.gov; 
waterquality@sdd.sbcounty.gov) 

San Bernardino County Service Area 42 (via 
email) 

222 W. Hospitality Lane, 2nd Floor - SDW 

San Bernardino, CA 92415-0450 

Attn: Michelle Scray (mcscray@gmail.com) 

Scray, Michelle A. Trust (via email) 

16869 State Highway 173 

Hesperia, CA 92345-9381 

Sheng, Jen 

5349 S Sir Richard Dr 

Las Vegas, NV 89110-0100 
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Attn: Dan Sheppard 
(gloriasheppard l 4@gmail .com) 

Sheppard, Thomas and Gloria (via email) 

11806 Preston St. 

Grand Terrace, CA 92313-5231 

Attn: Nepal Singh (NepalSingh@yahoo.com) 

Singh, et al. (via email) 

4972 Yearling Avenue 

Irvine, CA 92604-2956 

Attn: Steve Kim (stevekim1026@gmail.com) 

SnowbaJI Development, Inc. (via email) 

P. 0 . Box 2926 

Victorville, CA 92393-2926 

Attn: Jose Garcia 
(jose.garcia@mineralstech.com) 

Specialty Minerals, Inc. (via email) 

P. O. Box 558 

Lucerne Valley, CA 92356-0558 

Attn: Eric Miller (emiller@svla.com; 
alogan@svla.com;) 

Spring Valley Lake Association (via email) 

SVLBox 7001 

Victorville, CA 92395-5107 

( chiefgs@verizon.net) 

Starke, George A. and Jayne E. (via email) 

8743 Vivero Street 

Rancho Cucamonga, CA 91730-1152 

Attn: Alexandra Lioanag 
(sandra@halannagroup.com) 

Summit Valley Ranch, LLC (via email) 

220 MontgomefY Street, Suite PH-10 

San Francisco, CA 94104-3433 

Attn: Venny Vasquez (lbaroldi@synagro.com) 

Synagro-WWT, Inc. ( dba NursUfY Products, 
LLC) (via email) 

P. O. Box 1439 

Helendale, CA 92342-

Tapie, Raymond L. 

73270 Desert Greens Dr N 

Palm Desert, CA 92260-1206 

Short, Jerome E. 

P. 0 . Box 1104 

Barstow, CA 92312-1104 

Attn: Denise Smith (ddgogo72@yahoo.com) 

Smith, Denise dba Amerequine Beauty, Inc 
(via email) 

13313 Newrnire Ave. 

Norwalk, CA 90650-2168 

Attn: Chan Kyun Son 

Son's Ranch 

P. 0. Box 1767 

Lucerne Valley, CA 92356 

Sperry, Wesley 

P. O.Box 303 

Newberry Springs, CA 92365-0303 

Attn: Joe Trombino 

Spring Valley Lake CountTY Club 

7070 SVLBox 

Victorville, CA 92395-5152 

Storm, Randall 

51432 130th Street 

Byars, OK 74831-7357 

Attn: Alex Vienna (alexviennarn@gmail.com; 
sundownmark@gmail.com) 

Sundown Lakes, Inc. (via email) 

P.O. Box364 

Newberry Springs, CA 92365-

Attn: Russell Szynkowski 

Szynkowski, Ruth J. 

46750 Riverside Rd. 

Newberry Springs, CA 92365-9738 

Taylor, Sharon L. 

14141 State Hwy 138 

Hesperia, CA 92345-9339 

Attn: Carlos Banuelos 
( cbanuelos@silverlakesassociation.com) 

Silver Lakes Association (via email) 

P. O.Box 179 

Helendale, CA 92342-0179 

Smith, Porter and Anita 

8443 Torrell Way 

San Diego, CA 92126-1254 

Attn: Christopher Quach 
(Christopher.Quach@sce.com) 

Southern California Edison Company (via 
email) 

2244 Walnut Grove Ave 

Rosemead, CA 91770-

Spillman, James R. and Nancy J. 

12132 Wilshire 

Lucerne Valley, CA 92356-8834 

Attn: Father Sarapamon 

St. Antony Coptic Orthodox MonasteTY 

P. 0. Box 100 

Barstow, CA 92311-0100 

Sudmeier, Glenn W. 

14253 Highway 138 

Hesperia, CA 92345-9422 

Attn: Stephen H. Douglas 
(sdouglas@centaurusenergy.com; 
mdoublesin@centcap.net; 
cre.notices@clenera.com) 

Sunray Land Company, LLC (via email) 

1717 West Loop South, Suite 1800 

Houston, TX 77027-3049 

Attn: Bill and Elizabeth Tallakson 
(billtallakson@sbcglobal.net) 

Tallakson Family Revocable Trust (via email) 

11100 Alto Drive 

Oak View, CA 93022-9535 

(jerryteisan@gmail.com) 

Teisan, Jerry (via email) 

P. O. Box 2089 

Befair, WA 98528-2089 
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Attn: John Henry Tellez 
(JohnnyMelissaTellez@ginail.com) 

Tellez, et al. (via email) 

43774 Cottonwood Road 

Newberry Springs, CA 92365-9277 

Attn: Lynnette L. Thompson 

Thompson Living Trust, James A. and Sula B. 

22815 Del Oro Road 

Apple Valley, CA 92308 

Attn: Doug Heinrichs 
(gin@thunderbirdcwd.org; 
office@thunderbirdcwd.org) 

Thunderbird County Water District (via email) 

P. 0. Box 1105 

Apple Valley, CA 92307-1105 

Turner, Terry 

PO Box 881 

Peach Springs, AZ 86434-0881 

(gagevaage23@gmail.com) 

Vaage, Gage V. (via email) 

47150 Black Butte Road 

Newberry Springs, CA 92365-9698 

Attn: Glen and Jennifer Van Dam 
(gvandam@verizon.net) 

Van Dam Family Trust, Glen and Jennifer (via 
email) 

3190 Cottonwood Avenue 

San Jacinto, CA 92582-4741 

Attn: Estela Wansten 

Victor Valley Community College District 

18422 Bear Valley Road, Bldg 10 

Victorville, CA 92395-5850 

Attn: Arnold Villarreal 
(avillarreal@victorvilleca.gov; 
kmetzler@victorvilleca.gov; 
snawaz@victorvilleca.gov) 

Victorville Water District, ID#! (via email) 

P. 0. Box 5001 

Victorville, CA 92393-5001 

Attn: Joan Wagner 

Wagner Living Trust 

22530 Calvert Street 

Woodland Hills, CA 91367-1704 

Attn: Daryl or Lucinda Lazenby 

Thayer, Sharon 

P. O.Box 845 

Lucerne Valley, CA 92356-

Attn: Rodger Thompson 

Thompson Living Trust, R.L. and R.A. 

9141 Deep Creek Road 

Apple Valley, CA 92308-8351 

Attn: Jim Hoover 

Triple H Partnership 

35870 Fir Ave 

Yucaipa, CA 92399-9635 

Attn: Aurelio Ibarra (aibarra@up.com; 
powen@up.com) 

Union Pacific Railroad Company (via email) 

HCI Box 33 

Kelso, CA 92309-

Vaca, Andy and Teresita S. 

5550 Avenue Juan Bautista 

Riverside, CA 92509-5613 

Attn: Jacob Bootsma 

Van Leeuwen Trust, John A. and letie 

44128 Silver Valley Road 

Newberry Springs, CA 92365-9588 

Attn: Jade Kiphen 

Victor Valley Memorial Park 

17150 C Street 

Victorville, CA 92395-3330 

Attn: Arnold Villarreal 
(sashton@victorvilleca.gov; 
avillarreal@victorvilleca.gov; 
dmathews@victorvilleca.gov) 

Victorville Water District, ID#2 (via email) 

POBox5001 

Victorville, CA 92393-5001 

Attn: Christian Joseph Wakula 

Wakula Family Trust 

11741 Ardis Drive 

Garden Grove, CA 92841-2423 

Attn: Stephen Thomas 

Thomas, Stephen and Lori 

4890 Topanga Canyon Bl. 

Woodland Hills, CA 91364-4229 

Thrasher, Gary 

14024 Sunflower Lane 

Oro Grande, CA 92368-9617 

Attn: Mike Troeger (mjtroeger@yahoo.com) 

Troeger Family Trust, Richard H. (via email) 

P. 0. Box24 

Wrightwood, CA 92397 

( druppal@aicdent.com) 

Uppal, Gagan (via email) 

220 S Owens Drive 

Anaheim, CA 92808-1327 

Attn: Dean Van Bastelaar 

Van Bastelaar, Alphonse 

45475 Martin Road 

Newberry Springs, CA 92365-9625 

Attn: John Driscoll 

Vernola Trust, Pat and Mary Ann 

P. 0. Box 2190 

Temecula, CA 92593-2190 

Attn: Arnold Villarreal 
(avillarreal@victorvilleca.gov; 
ccun@victorvilleca.gov) 

Victorville Water District, ID#! (via email) 

P. 0. Box 5001 

Victorville, CA 92393-5001 

Vogler, Albert H. 

17612 Danbury Ave. 

Hesperia, CA 92345-7073 

(Jlow33 67@gmail.com) 

Wang, Steven (via email) 

2551 Paljay Avenue 

Rosemead, CA 91770-3204 
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Ward, Raymond 

P. 0 . Box 358 

Newberry Springs, CA 92365--0358 

(andrewwernerl l@grnail.com) 

Werner, Andrew J. (via email) 

1718 N Sierra Bonita Ave 

Los Angeles, CA 90046-2231 

West, Jimmie E. 

P. 0 . Box 98 

Oro Grande, CA 92368-0098 

Attn: Jessica Zavella 

Westland Industries, Inc. 

22838 Bear Valley Road 

Apple Valley, CA 92308-

Attn: Manoucher Sarbaz 

Wilshire Road Partners 

9903 Santa Monica Blvd., PMB #541 

Beverly Hills, CA 90212-1671 

Attn: Geoffrey Schmid 

WLSR, Inc. 

12678 Cabezon Place 

San Diego, CA 92129-

Attn: Christine M. Carson, Esq. 
( ccarson@awattomeys.com) 

Aleshire & Wynder, LLP (via email) 

3 880 Lemon Street 

Suite 520 

Riverside, CA 92501-

Attn: Alison Paap (apaap@agloan.com) 

American AgCredit (via email) 

42429 Winchester Road 

Temecula, CA 92590-2504 

Attn: Christopher L. Campbell, Esq. 

Baker, Manock & Jensen 

5260 N. Palm A venue, 4th Floor 

Fresno, CA 93704-2209 

Attn: Alicia Weems 

Weems, Lizzie 

4418 Stephanie Park Ln 

Comoe, TX 77304-2990 

Attn: Cindy Sacks 

West End Mutual Water Company 

P. 0. Box 1732 

Lucerne Valley, CA 92356 

Attn: Nick Gatti (ngatti@atlas-water.com) 

Western Development and Storage, LLC (via 
email) 

5701 Truxtun Avenue, Ste. 201 

Bakersfield, CA 93309-0402 

Attn: Thomas G. Ferruzzo 
(tferruzzo@ferruzzo.com) 

Wet Set, Inc. (via email) 

44505 Silver Valley Road, Lot #05 

Newberry Springs, CA 92365-9565 

Attn: Connie Tapie 
(praisethelord77777@yahoo.com) 

Withey, Connie (via email) 

P. 0. Box 3513 

Victorville, CA 92393-3513 

Attn: David A. Worsey 

Worsey, Joseph A. and Revae 

P. O.Box422 

Newberry Springs, CA 92365-0422 

Attn: Robert Hensley, Esq. 
(rhensley@awattorneys.com) 

Aleshire & Wynder, LLP (via emrul) 

3880 Lemon Street 

Suite 520 

Riverside, CA 92501-

Attn: Wesley A. Miliband, Esq. 
(wes.miliband@mwaterlaw.com) 

Atkinson, Andelson, Loya, Ruud & Romo (via 
emrul) 

2151 River Plaza Drive 

Suite 300 

Sacramento, CA 95833-

Attn: Vanessa Guillen-Becerra 
(Vanessa.Becerra@bbklaw.com) 

Best, Best & Krieger LLP (via emrul) 

Weeraisinghe, Maithri N. 

P. 0 . Box487 

Barstow, CA 92312-0487 

West, Howard and Suzy 

9185 Loma Vista Road 

Apple Valley, CA 92308-0557 

Attn: Chung Cho Gong 

Western Horizon Associates, Inc. 

P. 0. Box 397 

Five Points, CA 93624-0397 

Wiener, Melvin and Mariam S. 

1626 N. Wilcox Avenue 

Los Angeles, CA 90028-6234 

Witte, E. Daniel and Marcia 

31911 Martino Drive 

Daggett, CA 92327-9752 

(thechelseaco@yahoo.com) 

Yang, Zilan (via email) 

428 S. Atlantic Blvd #205 

Monterey Park, CA 91754-3228 

Attn: Pam Lee, Esq. (plee@awattorneys.com) 

Aleshire & Wynder, LLP (via email) 

3880 Lemon Street 

Suite 520 

Riverside, CA 92501-

Attn: W.W. Miller, Esq.(bmiller@aalrr.com) 

Atkinson, Andelson, Loya-Ruud & Romo (via 
emrul) 

3612 Mission Inn Avenue, Upper Level 

Riverside, CA 92501 

Attn: Christopher Pisano, Esq. 
( christopher.pisano@bbklaw.com) 

Best, Best & Krieger LLP (via email) 

300 South Grand Avenue 

25th Floor 

Los Angeles, CA 90071 
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Attn: Aloson Toivola, Esq. 
(alison.toivola@bbklaw.com) 

Best, Best & Krieger LLP (via email) 

300 South Grand Avenue 

25th Floor 

Los Angeles, CA 90071 

Attn: Stephanie Osler Hastings, Esq. 
(SHastings@bhfs.com; mcarlson@bhfs.com) 

Brownstein Hyatt Farber Schreck, LLP (via 
email) 

io21 Anacapa Street, 2nd Floor 

Santa Barbara, CA 93101-2102 

Attn: Stephen Puccini 
(stephen.puccini@wildlife.ca.gov) 

California Department offish and Wildlife 
(via email) 

Attn: Jeffery L. Caufield, Esq. 
(Jeff@caufieldjames.com) 

Caufield & James, LLP (via email) 

2851 Camino Del Rio South, Suite 410 

San Diego, CA 92108-

Attn: Maria lnsixiengmay 
(Maria.Insixiengmay@cc.sbcounty.gov) 

County of San Bernardino, County Counsel 
(via email) 

385 N. Arrowhead Avenue, 4th Floor 

San Bernardino, CA 92415-0140 

Attn: Noah GoldenKrasner, Dep 
(Noah.GoldenKrasner@doj.ca.gov) 

Department of Justice (via email) 

300 S. Spring Street., Suite 1700 

Los Angeles, CA 90013 

Attn: Diana Carloni, Esq. 
(diana@carlonilaw.com) 

Diana J. Carloni (via email) 

21001 N. Tatum Blvd. 

Suite 1630-455 

Phoenix, AZ 85050-

Attn: Marlene Allen Murray, Esq. 
(malleomurray@feonemorelaw.com) 

Fennemore LLP (via email) 

550 East Hospitality Lane 

Suite 350 

San Bernardino, CA 92408-4206 

Attn: Thomas G. Ferruzzo, Esq. 
(tferruzzo@ferruzzo.com) 

Fenuzzo & Fenuzzo, LLP (via email) 

373 7 Birch Street, Suite 400 

Newport Beach, CA 92660 

Attn: Eric L. Gamer, Esq. 
( eric.garner@bbklaw.com) 

Best., Best & Krieger LLP (via email) 

3750 University Avenue 

3rd Floor 

Riverside, CA 92502-1028 

Attn: William J. Brunick, Esq. 
(bbrunick@bmklawplc.com) 

Brunick, McElhaney & Kennedy PLC (via 
email) 

1839 Commercenter West 

P.O. Box 13130 

San Bernardino, CA 92423-3130 

Attn: Alexander Devorkio, Esq. 

California Department of Transportation 

100 South Main Street, Suite 1300 

Los Angeles, CA 90012-3702 

Attn: Andrew L. Jared, Esq. 
(ajared@chwlaw.us) 

Colantuono, Highsmith & Whatley, PC (via 
email) 

790 E. Colorado Blvd., Suite 850 

Pasadena, CA 91101-2109 

Attn: Robert E. Dougherty, Esq. 

Covington & Crowe 

1131 West 6th Street 

Suite 300 

Ontario, CA 91762 

Attn: Marilyn Levin, Dep 

Department of Justice 

300 S. Spring Street., Suite 1702 

Los Angeles, CA 90013 

Attn: James S. Heiser, Esq. 

Ducommun, Inc. 

23301 S. Wilmington Avenue 

Carson, CA 90745 

Attn: Kelly Ridenour, Ms. 
(kridenour@feonemorelaw.com) 

Feonemore LLP (via email) 

550 East Hospitality Lane 

Suite 350 

San Bernardino, CA 92408-4206 

Attn: Toby Moore, PhD, PG, CHG 
(TobyMoore@gswater.com) 

Golden State Water Company (via email) 

160 W. Via Verde, Suite 100 

San Dimas, CA 91773-

Attn: Piero C. Dallarda, Esq. 
(piero.dallarda@bbklaw.com) 

Best., Best & Krieger LLP (via email) 

P.O. Box 1028 

Riverside, CA 92502-

Attn: Terry Caldwell, Esq. 

Caldwell & Kennedy 

15476 West Sand Street 

Victorville, CA 92392 

Attn: Nancy McDonough 

California Farm Bureau Federation 

2300 River Plaza Drive 

Sacramento, CA 95833 

Attn: Matthew T. Summers, Esq. 
(msummers@chwlaw.us) 

Colantuono, Highsmith & Whatley, PC (via 
email) 

790 E. Colorado Blvd., Suite 850 

Pasadena, CA 91101-2109 

Attn: Ed Dygert., Esq. 

Cox, Castle & Nicholson 

3121 Michelson Drive, Ste. 200 

Irvine, CA 92612-

Attn: Carol A. Z. Boyd, Dep 
(Carol.Boyd@doj.ca.gov) 

Department of Justice (via email) 

300 South Spring St. 

Suite 1702 

Los Angeles, CA 90013-

Attn: Michele Hinton, Ms. 
(mhinton@fennemorelaw.com) 

Fennemore LLP (via email) 

8080 N Palm Ave, Third Floor 

Fresno, CA 93711-

Attn: Derek Hoffman, Esq. 
( dhoffman@feonemorelaw.com) 

Fennemore LLP (via email) 

550 East Hospitality Lane 

Suite 350 

San Bernardino, CA 92408-4206 

Attn: Andre de Bortnowsky, Esq. 
(andre@gblawoffices.com) 

Green de Bortnowsky, LLP (via email) 

30077 Agoura Court., Suite 210 

Agoura Hills, CA 91301-2713 
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Attn: Michelle Mccarron, Esq. 
(mmccarron@gdblawoffices.com; 
andre@gdblawoffices.com) 

Green de Bortnowsky, LLP (via email) 

30077 Agoura Court, Suite 210 

Agoura Hills, CA 91301-2713 

Attn: Michael Turner, Esq. 
(mtumer@kasdancdlaw.com) 

Kasdan, LippSmith Weber Turner, LLP (via 
email) 

19900 MacArthur Blvd., Suite 850 

Irvine, CA 926 I 2-

Attn: Peter J. Kiel, Esq. 
(pkiel@cawaterlaw.com) 

Law Office of Peter Kiel PC (via email) 

POBox422 

Petaluma, CA 94953-0422 

Attn: Arthur G. Kidman, Esq. 
(akidman@kidmanlaw.com) 

McConnick, Kidman & Behrens (via email) 

8 Corporate Park 

Suite 300 

Irvine, CA 92606-5196 

Attn: Frederic A. Fudacz, Esq. 
(ffudacz@nossaman.com) 

Nossaman LLP (via email) 

777 South Figueroa Street, 34th Floor 

Los Angeles, CA 90017-

Attn: Joesfina M. Luna, Esq. 
(fluna@redwineandsherrill.com) 

Redwine and Sherrill (via email) 

3 890 Eleventh Street 

Suite 207 

Riverside, CA 92501-

Attn: Henry R. King, Esq. 
(hking@reedsmith.com) 

Reed Smith LLP (via email) 

506 Carnegie Center, Suite 300 

Princeton, NJ 08540-

Attn: Randall R. Morrow, Esq. 

Sempra Energy Law Department 

Office of the General Counsel 

555 West Fifth Street, Suite 1400 

Los Angeles, CA 90013-1011 

Attn: Rick Ewaniszyk, Esq. 

The Hegner Law Firm 

14350 Civc Drive 

Suite 270 

Victorville, CA 92392 

Attn: Calvin R. House, Esq. 

Gutierrez, Preciado & House 

3020 E. Colorado BL VD 

Pasadena, CA 91107-3840 

Attn: Mitchell Kaufman, Esq. 
(mitch@kmcllp.com) 

Kaufman McAndrew LLP (via email) 

16633 Ventura Blvd., Ste. 500 

Encino, CA 91436-1835 

Attn: Fred J. Knez, Esq. 

Law Offices of Fred J. Knez 

6780 Indiana Ave, Ste 150 

Riverside, CA 92506-4253 

Attn: Jeffrey D Ruesch 
(watermaster@mojavewater.org) 

Mojave Basin Area Watennaster (via email) 

13 846 Conference Center Drive 

Apple Valley, CA 92307 

Attn: Kieth Lemieux 
(KLemieux@omlolaw.com) 

Olivarez Madruga Lemieux O'Neill, LLP (via 
email) 

500 South Grand Avenue, 12th Floor 

Los Angeles, CA 90071-2609 

Attn: Steven B. Abbott, Esq. 
(sabbott@redwineandsherrill.com; 
fluna@redwineandsherrill.com) 

Redwine and Sherrill (via email) 

3890 Eleventh Street 

Suite207 

Riverside, CA 92501-

Attn: James L. Markman, Esq. 

Richards, Watson & Gershon 

I Civic Center Circle 

P.O. Box 1059 

Brea, CA 92822-1059 

Attn: Shannon Oldenburg, Esq. 
(shannon.oldenburg@sce.com) 

Southern California Edison Company 
Legal Department (via email) 

P.O. Box 800 

Rosemead, CA 91770 

Attn: Agnes Vander Dussen Koetsier 
(beppeauk@aol.com) 

Vander Dussen Trust, Agnes & Edward (via 
email) 

P.O. Box 5338 

Blue Jay, CA 92317-

Attn: Curtis Ballantyne, Esq. 

Hill, Farrer & Burrill 

300 S. Grand Avenue, 37th Floor 

1 California Plaza 

Los Angeles, CA 90071 

Attn: Thomas S. Bunn, Esq. 
(TomBunn@lagerlof.com) 

Lagerlof, Senecal, Gosney & Kruse, LLP (via 
email) 

30 I N. Lake Avenue, I 0th Floor 

Pasadena, CA 91101-5123 

Attn: Robert C. Hawkins, Esq. 

Law Offices of Robert C. Hawkins 

14 Corporate Plaza, Suite 120 

Newport, CA 92660 

Attn: Adnan Anabtawi 
(aanabtawi@mojavewater.org) 

Mojave Water Agency (via email) 

13 846 Conference Center Drive 

Apple Valley, CA 92307 

Attn: Betsy Brunswick (bmb7@pge.com) 

Pacific Gas and Electric Company (via email) 

77 Beale Street, B28P 

San Francisco, CA 94105-1814 

Attn: Stephanie D. Nguyen, Esq. 
(snguyen@reedsmith.com) 

Reed Smith LLP (via email) 

1901 Avenue of the Stars, Suite 700 

Los Angeles, CA 90076-6078 

Attn: Elizabeth Hanna, Esq. 

Rutan & Tucker 

P.O. Box 1950 

Costa Mesa, CA 92626 

Attn: 0 
Southern California Gas Company 
Transmission Environmental Consultant (via 
email) 

Attn: Robert C. Wagner, P.E. 
(rcwagner@wbecolJl.com) 

Wagner & Bonsignore 
Consulting Civil Engineers (via email) 

2151 River Plaza Drive, Suite I 00 

Sacramento, CA 95833-4133 
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State of California - Natural Resources Agency 
DEPARTMENT OF FISH AND WILDLIFE 
Inland Deserts Region 
787 North Main Street, Suite 220 
Bishop, CA 93514 
www.wildlife.ca.gov 

December 2, 2025 

Mojave Basin Area Watermaster 
Mojave Water Agency 
13846 Conference Center Drive 
Apple Valley, CA 92307-4377 

GAVIN NEWSOM, Governor 
CHARLTON H. BONHAM, Director 

Subject: Questions and Comments for Watermaster's December 12, 2025, Proposed 
Hydrologic Base Period Change Workshop , 

Dear Watermaster Board, Engineer, and staff, 

As you are aware, the California Department of Fish and Wildlife (CDFW) is the trustee 
agency for the state's fish and wildlife resources and is a party to the January 10, 1996, 
Judgment After Trial (Judgment). CDFW is also a landowner in two of the Judgment's 
five Subareas, Baja and Alto. In the Baja Subarea, CDFW owns the Camp Cady Wildlife 
Area (Camp Cady) and in the Alto Subarea, it owns the Mojave Narrows Regional Park 
and Mojave River Fish Hatchery. CDFW worked closely with the parties on developing 
the Judgment and its Exhibit H, which among other things establishes shallow 
groundwater level criteria necessary to maintain and protect sensitive riparian resources 
and species (i.e., public trust resources) associated with the Mojave River system. 

CDFW has followed the topic of the hydrologic base period with interest since the 
Court's September 2022 Order directing Watermaster to re-evaluate Production Safe 
Yield (PSY) in all Subareas and to address the appropriateness of continued reliance on 
the initial 60-year hydrologic base period of 1931-1990. CDFW has thus reviewed and 
provided extensive comments on Watermaster's 2024 PSY and Consumptive Use 
Update, Watermaster's Water Year 2024-25 and 2025-26 Free Production Allowance 
(FPA) recommendations, and Watermaster's recent "Motion for Determination of 
Hydroloqic Base Period for Production Safe Yield Calculations" (Motion) and supporting 
Reply Brief. CDFW has also reviewed the "Watermaster Engineer's Statement of 
Reasons for Recommending the 2001-2020 Base Period" (Statement of Reasons) filed 
on November 12, 2025. 

Despite this extensive review and comment process, significant questions remain on the 
appropriateness of Watermaster's proposed 2001-2020 hydrologic base period, 
including whether a change in the current 60-year period is even necessary. To support 
a productive dialog towards continued implementation of the Physical Solution, CDFW 
respectfully submits the following questions and comments for Watermaster to address 
and respond to at its December 12, 2025, base period workshop (Workshop). 

Conserving Ca{ifornia's WiU{ife Since 1870 
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WORKSHOP QUESTIONS 

1. Quantitatively, how would Watermaster use a different hydrologic base period to 
improve PSY or FPA estimates for each of the Judgment's Subareas? Please 
include details on each component of those calculations. 

2. Is the proposed hydrologic base period change intended to address climate 
variations or cultural condition changes? Please provide the technical basis for 
this distinction. 

3. Why is Watermaster presenting the hydrologic base period change as an urgent 
issue now, for the first time since the entry of the Judgment, when so much is yet 
unknown? What information is Watermaster relying upon at this time to quantify 
changes in water supply in each Subarea under the proposed 2001-2020 
hydrologic base period relative to the current 1931-1990 hydrologic base period? 

a) Watermaster Engineer states that there is insufficient information to 
evaluate the water balance in Baja (and other Subareas) . (Statement of 
Reasons, p. 14.) However, there is presently a numerical model in 
development that purportedly addresses, among other things, water 
supply for each Subarea. Why not wait to consider a hydrologic base 
period change when there is adequate information to evaluate water 
supply in the proposed base period across each Subarea? 

b) Watermaster Engineer states, "Once the hydrologic base period is set, 
there is no reason to reset it every year, or at any other time unless the 
conditions upon which it is based change significantly." (Statement of 
Reasons, p. 12.) However, the Motion concluded that the new model "may 
suggest a different hydrologic base period for the entire Basin, or even for 
certain Subareas .... " (Motion, p. 6). With the model anticipated in the 
next year, why not wait for it to be completed, reviewed , and accepted? 

c) Watermaster Engineer has concluded that the proposed base period is 
6% drier at the Forks, however this assessment of water supply in the 
proposed base period is only applicable to the Alto Subarea. How will 
Watermaster address data deficiencies, when that information is needed 
to present reliable Subarea water balances (i.e., Table 5-1/ Exhibit C 
Table C-1) in future PSY calculations using the current or proposed base 
periods? 

4. The Court's September 2022 order required Watermaster to re-evaluate PSY in 
all Subareas, with specific directions to re-evaluate changes in water supply. 
Notably, the Court did not order the base period to be changed, just for PSY to 
be re-evaluated in light of more recent water supply information. As noted above, 
Watermaster Engineer has since stated that there is not adequate information on 
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water supply for the Baja Subarea to complete the PSY calculation using the 
water balance method required by the Judgment. 

a) How can stakeholders and interested parties evaluate the impact of the 
proposed hydrologic base period change on water supply, when no data 
have been provided for the Subareas other than Alto? 

b) How does Watermaster Engineer intend to address these apparent data 
deficiencies and the PSY determination for Baja going forward? 

5. In the September 2022 order, the Court inquired, "At the very least, should not 
the past 32 years of data be added to the original 60 years?"1 Did Watermaster 
consider this extended base period concept? If so, what is the difference in water 
supply to each Subarea under the extended base period suggested by the Court 
relative to the current base period? 

6. The Department of Water Resources' (DWR) "Handbook for Water Budget 
Development" (DWR 2020) notes that "selecting a relatively long period for water 
budget analysis is more likely to include a wide range of hydrological conditions 
and system responses" and where there has been chronic overdraft it may be 
necessary for the base period to "capture a time period before overdraft was 
occurring. Identifying those key, non-overdraft time periods and corresponding 
water budgets is important for the identification of future water management 
objectives and actions." (DWR 2020, p. 29). 

a) Has consideration been given to using a hydrologic base period that would 
capture pre-overdraft conditions, ramp down, and more recent data? 

b) There can be significant lag time between changes in pumping, 
depletions, and observed impacts to the larger system. Does the shorter 
proposed hydrologic base period adequately capture the variation in 
pumping over time, depletions that can be delayed by many years, and 
the resulting hydrologic conditions? 

7. What is the relationship between cultural conditions in a hydrologic base period 
and the single year used by Watermaster to represent pumping and consumptive 
uses? 

8. The Mojave River and associated vegetation communities have changed 
significantly in the past 25 years, including losses of groundwater dependent 
vegetation in the Baja Subarea compared to what existed in the current 1931-

1 For example, the Chino Basin Watermaster has moved to a similar extended base 
period, adding recent years to a base period extending back to 1921. 
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1990 hydrologic base period due to continued overdraft. How will Watermaster 
treat that volume of water apportioned for vegetation in each Subarea in 1996 so 
that sufficient water is available to support phreatophyte vegetation in the 
subarea and support the future re-establishment of phreatophyte vegetation as 
the water table recovers? 

9. How does Watermaster address the issue of depletions altering the flow of water 
down the Mojave River in the proposed base period? During the more recent 
period the Mojave River loses flow volume as it moves through the Alto and 
Centro Subareas at a higher rate than was experienced in the 1931-1990 base 
period. (Todd 2013). The natural flow of water down the Mojave River has been 
altered by patterns of pumping and changes in wastewater and stormwater 
management occurring in the new proposed base period, resulting in depletions 
(captured recharge by increased infiltration) in flow, which does not reach the 
downstream Subareas as flow did in the current original base period. 

a) Please provide calculations showing the change in river depletions 
between the two hydrologic base periods for each Subarea. 

b) Increases in depletions in one Subarea increase recharge and likely 
increase PSY for that Subarea. Increased recharge would reduce 
downstream flow and reduce recharge and water availability in 
downstream subareas. How will Watermaster address these depletions in 
evaluating the appropriateness of the new hydrologic base period? 

c) If additional depletions in the new proposed base period are not 
distinguished from 1931-1990 depletions and natural recharge processes, 
pumping in the Alto Subarea that results in lower groundwater levels and 
induces more recharge from the Mojave River would result in a higher 
PSY. This higher PSY would allow for more pumping, starting a cycle of 
more depletions and future PSY increases. This would have a negative 
impact on the water needs of the habitat and species protected under the 
Judgment as less water would be available to the Baja Subarea due to 
capture upstream. How will Watermaster address this hydrologic base 
period issue? 

COMMENTS ON PROPOSED HYDROLOGIC BASE PERIOD 

CDFW finds that Watermaster's proposal to change the base period is a significant 
change to the implementation of the Physical Solution and Judgment, which will likely 
impact public trust resources and lands owned by CDFW for the benefit of wildlife and 
the public. The Judgment is silent on a change in the hydrologic base period over time. 
As such, any changes to the hydrologic base period should be done carefully and with 
consideration of the potential impacts to the ability to meet the original obligations of the 
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Judgment. CDFW has raised important questions that pertain to this matter that have 
not yet been addressed. 

Reduced Water Supply for Baja 

For the past two years, CDFW has highlighted the issue of reduced surface water inflow 
to the Baja Subarea below the Barstow gage during the new proposed hydrologic base 
period, and the need to investigate this issue further. This issue was raised in CDFWs 
April 25, 2025, comment letter to the Watermaster Board, and our representative also 
summarized these comments in person during the April 23, 2025, public hearing. These 
issues have been raised by CDFW for the past two years in our comment letters and 
Court filings and have not yet been fully addressed. 

Average annual surface flows from the Centro to the Baja Subarea, as measured at the 
Barstow gage, have reduced significantly from their historical levels and the levels at the 
time the Judgment was entered. Watermaster's 2024 PSY Update indicates that during 
the past decade, the average annual gaged surface water inflow to Baja has decreased 
from 16,406 acre-feet to just 7,500 acre-feet. This inflow is the primary source of aquifer 
recharge in the Baja Subarea and is critical to the recovery of shallow groundwater to 
support public trust resources. 

Additionally, CDFW is concerned that Watermaster has recently begun to question the 
reliability of the flow measurements at the USGS Barstow gage. The Barstow gage 
plays a key role in the Judgment as the agreed method to estimate the inflow to Baja at 
the Waterman Fault. CDFW notes that variability is common in gages on river systems 
that are as dynamic as the Mojave River at Barstow, and there are methods that can be 
employed to confidently utilize this critical long-term dataset, rather than disregard it. 
This gage and record remain the best available science for inflows into the Baja 
Subarea. CDFW urges Watermaster to employ the expertise necessary to continue to 
use this key dataset and to address any issues that it has identified with the stream 
gage. The Judgment clearly makes this a responsibly of the Watermaster in Section 24 
(e), "Hydrologic Data Collection" and this measurement is central to the fair 
implementation of the Physical Solution for the Baja Subarea. 

Watermaster Engineer states that "Watermaster recognizes that for the Baja Subarea, 
special circumstances may warrant PSY determination based on limited data. For the 
Baja Subarea, the only reliable data available is pumping and water level 
measurements ... ln 2024, Watermaster recommended Baja PSY of 12,749 acre-feet, 
which was determined by interpretation of water levels compared to the total pumping ." 
(Statement of Reasons, p. 14). The interpretation of water levels is not a method for the 
determination of PSY in the Judgment as it ignores a key element of PSY, water 
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supply,2 and, if applied correctly, is only informative as to changes in groundwater 
storage. Certainly, the interpretation of hydrographs of representative wells in each 
Subarea is an important exercise, but without a proper water balance for each Subarea 
as typically provided by Watermaster Engineer in Table 5-1/ Exhibit C Table C-1, the 
presumption is that zero change in storage indicates that a Subarea is in balance. In 
Baja, this ignores evidence showing that the water budget in the Baja Subarea is now 
reduced by more than 50% than was anticipated using the 1931-1990 base period. 
Furthermore, as previously expressed, CDFW does not agree with the Watermaster that 
the leveling off in a subset of Baja wells is indicative of stabilized (or recovering) 
conditions across the entire Subarea and particularly at Camp Cady, where the Exhibit 
H habitat areas occur and where severely depressed groundwater levels continue to 
occur. 

Bulletin 84 

Watermaster's insistence on using DWR Bulletin 84 as a guideline in the present base 
period selection discussion is odd considering the volume of pertinent scientific 
literature that has been produced since 1967. CDFW does not question whether this 
document played an important role in the selection of the current base period and the 
crafting of the Judgment. However, Bulletin 84 is outdated and does not properly 
recognize the interaction of groundwater and surface water. 

The understanding of the relationship between surface water and groundwater has 
advanced substantially, from both a science and policy perspective, since the 1960's. 
This is evidenced by the extensive analysis of depletions of surface water from 
groundwater use in USGS Water-Resources Investigation Report 95-4189 titled 
"Ground-Water and Surface-Water Relations along the Mojave River, Southern 
California" (Lines 1996) and in the definition of sustainable yield for the Sustainable 
Groundwater Management Act, which directly incorporates impacts of depletions of 
interconnected surface water. (See Wat. Code, § 10721). 

Riparian Habitat 

Finally, CDFW disputes Watermaster's claim in the Reply Brief that "Watermaster 
estimates of Riparian Habitat use was established by CDFW and agreed to by the 
Parties at trial. Those same values are used in the PSY calculation." (Reply Br. in 
Support of Motion, p. 8). CDFW has consistently maintained that the volume of water 

2 PSY is defined as "The highest average Annual Amount of water that can be produced 
from a Subarea: (1) over a sequence of years that is representative of long-term 
average annual natural water supply to the Subarea net of long-term average annual 
natural outflow from the Subarea, (2) under given patterns of Production, applied water, 
return flows and Consumptive Use, and (3) without resulting in a long-term net reduction 
of groundwater in storage in the Subarea." (Judgment, p. 11.) 
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assigned to phreatophytes in the PSY calculation should remain as established by Lines 
and Bilhorn (1996). However, because Watermaster has failed to provide a Table 5-1 
water balance for the Baja Subarea for the last two years, it is unclear how much water 
has been allocated to riparian vegetation. In fact, Watermaster's 2024 PSY Update 
shows a substantial decrease in the water allocation of phreatophytes, from 2,000 acre­
feet per year to just 984 acre-feet. In its June 2025 Workshop, the Watermaster had 
apparently revised that value to 1,581 acre-feet per year, which is still an unacceptable 
departure from the agreed-to value in the Judgment. Watermaster's recent practice of 
using an interpretation of water levels in some wells in the Baja Subarea, without a 
water balance, fails to address water allocation for phreatophytes. As noted above, the 
wells in the vicinity of CDFWs Camp Cady and the Judgment Exhibit H riparian habitat 
areas continue to indicate groundwater levels far below the Exhibit H Table H-2 target 
depths required to maintain riparian vegetation in healthy condition. 

CDFW appreciates the opportunity to provide questions and comments regarding 
Watermaster's proposed hydrologic base period change. We look forward to hearing 
from Watermaster on these important issues. 

Sincerely, 

Aaron Johnson 
Senior Environmental Scientist 
Inland Deserts Region 

ec: 

CDFW 
Alisa Ellsworth, Environmental Program Manager 
alisa.ellsworth@wildlife.ca.qov 

Chris Hayes, Environmental Program Manager 
chris.hayes@wildlife.ca.gov 

Stephen Puccini, Esq., Attorney V 
stephen.puccini@wildlife.ca.gov 

Department of Justice 
Carol Boyd, Esq., Deputy Attorney General 
carol.boyd@doj.ca.gov 

Baja Subarea Advisory Committee 
BajaSac@mojavewater.org 
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Leland McElhaney, Esq., on behalf of Mojave Basin Watermaster 
lmcelhaney@bmklawplc.com 

Derek Hoffman, Esq . 
dhoffman@fennemorelaw.com 

Diana Carloni, Esq . 
d iana@carlon ilaw .com 

Stephanie Hastings, Esq. 
shastinqs@bhfs.com 
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FENNEMORE. 

VIAEMAa 

Andrea Hostetter 
Mojave Watermaster 
13846 Conference Center Drive 
Apple Valley, CA 92307-4377 
Email: ahostetter@mojavewater.org 

December 11, 2025 

Derek Hoffman 
Director 

dhoffman@fennemorelaw.com 

550 E. Hospitality Lane, Suite 350 
San Bernardino, California 92408 
PH (559) 446-3224 I FX (559) 432-4590 
fennemorelaw.com 

Re: Mitsubishi, Robertson's, CalPortland Comment Letter 

Dear Ms. Hostetter: 

Mojave Watermaster December 12, 2025 Workshop re Watermaster 
Recommendations for New Hydrologic Base Period 

This firm represents Mitsubishi Cement Corporation ("Mitsubishi"), Robertson's Ready 
Mix, Ltd. ("Robertson's"), and CalPortland Company ("CalPortland"). Collectively, these 
parties ("Our Clients") have facilities located throughout the Mojave Basin Area within the Este, 
Centro, Alto, and Baja Subareas. This letter is submitted for consideration and discussion at the 
Mojave Watermaster ("Watermaster") Workshop meeting to be held on December 12, 2025. 
Please distribute this letter to Watermaster Board members and staff. 

I. BACKGROUND FOR WATERMASTER WORKSHOP REGARDING 
CONSIDERATION OF AN UPDATED HYDROLOGIC BASE PERIOD 

At the hearing on August 4, 2025, the Court acknowledged the merit of Our Clients' 
objections to any rubber-stamping of a new hydrologic Base Period. The Court observed that the 
base hydrologic period is not redetermined annually and might be considered, at most, every 10 or 
12 years. The Court directed that the selection of a new hydrologic Base Period should be 
determined by separate motion "sometime next year" or at least prior to considering next year's 
updated Production Safe Yield ("PSY") or Free Production Allowance ("FP A") 
recommendations. 

62797269.3 
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Watennaster filed a Motion for Determination ofhydrologic Base Period just weeks later, 
on September 3, 2025. Our Clients, and other parties, filed Oppositions to the Motion. Prior to 
the October 20, 2025, hearing on the Motion, the Court released its tentative decision that the 
Motion "for the indefinite future is denied." The Court recognized the importance of selecting an 
appropriate hydro logic Base Period, and the impact that this decision will have on PSY, FP A, and 
other aspects of the Judgment. A copy of the Court's tentative decision is attached as Exhibit 1. 

The Court directed the parties to meet and confer and propose a process through which 
Watermaster would present its analysis and the information on which it is based, and continued 
the hearing to October 27, 2025. The parties met and conferred with Watermaster counsel to 
explore, if possible, a mutually agreeable public process for consideration of a new hydrologic 
Base Period. Though some alignment was reached on certain aspects of the process, the parties 
did not reach consensus. Attached as Exhibit 2 is the schedule our office proposed to the Court 
on October 27, 2025.1 At the hearing, Judge Reimer expressed his view that any new hydrologic 
Base Period would need to be both considered and approved by the Watermaster Board before 
being presented to the Court. The Workshop is an early step in this process, but not the only step 
in the public process. 

Given the Court's directives to ensure a robust and transparent public process occurs in 
evaluating any new hydrologic Base Period, we encourage Watermaster to comply with the 
attached schedule and process. 

On November 12, 2025, Watermaster released a report entitled, "Watermaster Engineer's 
Statement of Reasons for Recommending 2001-2020 hydrologic Base Period" ("SOR")2 We 
provide these comments for Watermaster's consideration at the December 12, 2025, Watermaster 
Workshop, and we request that these comments be included in the record. Additionally, we include 
comments prepared by our technical consultants, EK.I Environment & Water ("EKI"). EK.I's 
comments are attached as Exhibit 3. 

1 While the Court indicated it would enter an order shortly after the October 27, 2025 hearing, we are not aware of a 
final Court order as of the date of this letter. 
2 Watermaster Engineer's Statement of Reasons for Recommending 2001-2020 Base Period. 
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II. COMMENTS REGARDING WATERMASTER SOR 

We request Watermaster address the following questions and comments at the Workshop 
regarding the SOR. 

A. Applicability of DWR Bulletin 84 

Watermaster SOR Reference 

SOR reliance on Bulletin 84 as the 
standard and criteria for selecting a 
new hydrologic Base Period. (See 
SOR, pg. 2-5)3 

3 Summary of SOR pgs 2-5. 

QuestloniComment 

1. The SOR emphasizes selection of a 
hydrologic Base Period based primarily 
upon guidance from the 1967 DWR 
Bulletin 84 and the 1975 opinion in City 
of Los Angeles vs. City of San Fernando, 
et al., 14 Cal.3d 199 (1975). 

2. Does Watermaster contend that the 
standards in the above-referenced 
records reflect the best current 
methodology for determining a new 
hydrologic Base Period for the Mojave 
Basin and each of its Subareas? 

3. Has Watermaster considered other 
guidance materials such as California 
Department of Water Resources' 
Sustainable Groundwater Management 
Best Management Practices for Water 
Budgets?4 

4 DWR BMP for SGMA, Water Budget, (2016) available at https://water.ca. gov/-/media/DWR-Website/Web­
Pages/Proirrams/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices­
and-Guidance-Documents/Files/BMP-4-Water-Budget a y 19. pdf 
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B. Initial Hydrologic Base Period 1931-1990 

Watermaster SOR Reference Question/Comment 

"Based upon DWR's guidance in 1. How does Watermaster define "normal" 
Bulletin 84, the Parties and the Court and "extreme" wet and dry years? 
in City of Barstow determined the 
initial hydrologic Base Period should 2. Is Watermaster's definition of wet and 
be from 1931 to 1990, because it dry years based solely upon flows at the 
includes both normal and extreme wet Forks? 
and dry years." (SOR 5:25-27). 

C. Water Supply to the Basin Area 

Watermaster SOR Reference Question/Comment 

"Surface water inflow to the Alto Subarea is 1. Please identify all records and reports 
measured flow of the Mojave River at the Watermaster is relying upon for surface 
Forks and is the sum of reported values from water inflow to the Este and Oeste 
USGS gage stations at West Fork Mojave Subareas. 
River near Hesperia, CA and Deep Creek near 
Hesperia, CA. This measured USGS gage 
data provides the best available information 
regarding the surface water inflow to the 
Basin Area. There are very few records of 
surface water inflow to the Este and Oeste 
Subareas." (SOR 11:17-22) 
"Watermaster reviewed records of 2. Has Watermaster considered any third-
precipitation. Although there are several party data that can provide reliable 
precipitation stations located within the precipitation records? 
Forks' watershed, the reliability of this data is 
questionable. The precipitation records are 
short, inconsistent, and intermittent ( see 
Exhibit M). For these reasons, Watermaster 
believes the measured flow of the Mojave 
River at the Forks continues to be the record 
indicative of the long-term water supply to the 
Basin Area. Additionally, the flow record at 
the Forks provides a clear indication of wet 
and dry periods in the Basin Area." (SOR 
11:23-12:2) 
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D. Watermaster Proposed Hydrologic Base Period 2001-2020 

Watermaster SOR Reference Question/Comment 

"Once the hydrologic Base Period is set, there 1. Does Watermaster intend to present any 
is no reason to reset it every year, or at any update to its recommendations for a new 
other time unless the conditions upon which it hydrologic Base Period once its model 
is based change significantly." (SOR 12:13- update is completed? 
15). 

E. Hydrologic Base Period vs. Pumping and Consumptive Uses for purposes of 
PSY determination 

Watermaster SOR Reference Question/Comment 

"Watermaster needs to clarify that when 1. This paragraph is unclear. Please 
calculating PSY, the year representative of provide the legal and technical basis for 
pumping and consumptive uses does not Watermaster's contention that the 
necessarily need to be strictly contained representative year for PSY may be 
within the time frame of the hydrologic Base outside the hydrologic Base Period. 
Period." (SOR 12:25-27) 

2. Is it Watermaster's position that the 
hydrologic Base Period is not 
foundational to PSY? 

3. If PSY can be based upon some 
"representative year," outside the 
hydrologic Base Period as Watermaster 
suggests, what criteria, data, factors, and 
standards does Watermaster contend 
would apply in selecting a 
"representative year" for PSY?5 

4. Watermaster's interpretation appears to 
contradict the fact that the first PSY 
year (1990) was within the hydrologic 
Base Period sequence (1 931-1990). (See 

5 See Judgment sections 4.aa.(1)-(2). 
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"Even though the hydrologic Base Period of 
2001-2020 was recommended by 
Watermaster for all Subareas, Watermaster 
recognizes that for the Baja Subarea, special 
circumstances may warrant PSY 
determination based on limited data. For the 
Baja Subarea, the only reliable data available 
is pumping and water level measurements 
(which show recent recovery). This is true for 
the Este Subarea and the Oeste Subarea as 
well." (SOR 14:4-9) 

5. 

6. 

7. 

8. 

SOR 12:27-13:2; Table C-1 of the 
Judgment). 

This paragraph is not clear. Please 
elaborate. 

What provisions of the Judgment does 
Watermaster contend would allow PSY 
determination to be based on limited 
data? 

What is Watermaster's plan and 
timeline to address and fill any known 
information gaps for Este, Baja, and 
Oeste? 

Please clarify whether W atermaster is 
still considering recommending 
different hydrologic Base Periods for 
each Subarea. If so, what data, criteria, 
or other factors would W atermaster 
consider in determining whether to 
recommend a different hydrologic Base 
Period for a particular Subarea? 

F. Evaluation of Alternative Hydrologic Base Periods 

Watermaster SOR Reference QuestloniComment 

"From a water supply perspective, a larger 1. The Court asked W atermaster to 
magnitude of average water supply might "consider" a drier and more recent 
yield a higher PSYvalue. On the contrary, a period. Is it Watermaster's position that 
smaller magnitude of water supply might this direction requires W atermaster to 
yield a lower PSY value. However, as noted recommend a drier period? 
above, the Court previously asked 
Watermaster to consider a drier and more 2. Does Watermaster consider any other 
recent hydrologic Base Period. For these potential hydrologic Base Periods would 
reasons, W atermaster does not recommend be more technically supportable if not 
the two alternative hydrologic Base Periods of presumed required to select a "drier" 
1991-2022 and 1995-2024." (SOR 17:9-14). period? 
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The alternative base period 2002-2022 starts 
and ends on a dry year and is preceded by a 
series of dry years. However, because the 
UMBM is calibrated through the year 2020 
only, Watermaster does not consider this to be 
an appropriate selection. (SOR 17: 15-17) 

Because the alternative 2002-2022 base 
period is outside the period of the UMBM 
calibration, and the magnitude of water 
supply in the alternative 2002-2022 base 
period does not "closely approximate" the 
magnitude of the long-term water supply 
during the 1931-1990 base period ( as 
indicated by DWR Bulletin 84), Watermaster 
believes the alternative 2002-2022 base 
period is not as appropriate as the 
recommended 2001-2020 base period. (SOR 

G. Cultural Conditions Evaluation 

Watermaster SOR Reference 

As explained above, Watermaster's data on 
irrigated acreages show a similar trend of a 
constant reduction in irrigated land, 
particularly during recent years. Because the 
new hydrologic base period should meet the 
criteria of the DWR Bulletin 84 and include 

62797269.3 

3. How much "drier" does Watermaster 
project hydrologic conditions for the 
Basin to become? What studies and 
data is Watermaster relying on for that 
projection? 

4. Will Watermaster further calibrate the 
model to capture more recent data 
(2000-2024)? 

5. What impacts does the UMBM not 
being calibrated past 2020 have on 
Watermaster's proposal to select 2022? 

6. If 2022 was outside the period of model 
calibration, how were W atermaster 2024 
PSY values derived and supported to the 
extent they relied on 2022 data? 

7. Please explain and quantify the meaning 
of "closely approximate the 
magnitude." 

Question/Comment 

1. Watermaster states 2001-2020 captures 
changing land uses, but many of the 
highlighted cultural changes (Ex. C-H), 
urbanization, declining agriculture, and 
increased VVWRA discharges occur 
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recent cultural conditions, Watermaster 
determined that the alternative hydrologic 
base periods that begin in the 1990s do not 
me[ e ]t the representation of recent cultural 
conditions, and therefore, they should not be 
considered appropriate hydrologic base 
periods for PSY redetermination. (SOR 
18:13-19). 

III. CONCLUSION 

gradually beginning in 1995 and 
continuing through at least 2024. 

2. What statistical basis is Watermaster 
relying on to conclude that no year in 
the 1990s should be included? 

3. Does Watermaster contend that cultural 
conditions have evolved uniformly for 
all Subareas? 

We appreciate Watennaster's release of the SOR, and holding this Workshop to discuss 
and address stakeholder questions. On behalf of Our Clients, we reserve all rights to comment 
further on these pending items both at the Workshop and through further proceedings. 

We request Watennaster address the issues raised in this letter and the enclosed letter from 
EK.I. We further request Watermaster update its analysis in response to the Workshop, and provide 
all available and additional information for the updated analysis or updated recommendations for 
any new hydrologic Base Period selection for each Subarea. 

We look forward to participating in further discussion and attending future Watermaster 
board meetings at which these matters will be discussed and considered for approval and 
recommendation to the Court. 

Sincerely, 

FENNEMORE LLP 

~ ,__.,,.. 

Derek Hoffman 

DHOF 

cc: L.McElhany(lmcelhaney@bmklawplc.com) 
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1. 

CIV208568 

Tentative Ruling: 

CITY OF BARSTOW VS CITY 
OF ADELANTO 

MOTION FOR DETERMINATION OF 
HYDR0LOGIC BASE PERIOD FOR 
PRODUCTION SAFE YIELD 
CALCULATIONS BY THE MOJAVE 
WATER AGENCY 

The Watermaster's motion to change the hydrologic base period from 1931-1990 to 2001-2020 
for the indefinite future is denied. Because of the importance of identifying an appropriate base 
period, the denial is without prejudice to a more robustly supported motion that addresses the 
Court's concerns. 

The Court is mindful of the timeline facing the Watermaster. To avoid holding up the 
Watermaster's calculations of PSY and FPA, the Watermaster's annual report, and the annual 
motion regarding the Watermaster's recommended changes to FPA, the Court will consider the 
possibility of granting the motion on a temporary basis, i.e., authorizing the propesed base period 
(2001-2020) to be used in calculating the FPA recommendations for water year 2026-2027. The 
parties should be prepared to discuss that possibility, as well as the Watermaster's motion to 
adopt the proposed base period on an on-going basis. 

Analysis: 

There are two fundamental questions presented by the motion. The first is whether the proposed 
base period is a more reasonable representation of long-term hydrologic conditions in the basin 
than the existing base period. The second question is whether the proposed base period is a 
better representation of those conditions than any of the possible alternative periods. The motion 
addresses only the former. It does not mention possible alternative periods at all. 

In its reply, the Watermaster argues that it would be a waste of scarce resources to evaluate other 
alternative base periods. (Reply, p. 3.) The Court disagrees. If other alternatives are not 
considered, there is no way to determine whether the selection of the proposed base period 
complies with the Judgment's requirement that the Watermaster rely upon the "best available 
records and data to support implementation of this Judgment." 

Similarly, the Watermaster argues that it would be burdensome to evaluate "more than 100 years 
of data." (Reply, p. 3.) Again, the Court is not persuaded. No one is suggesting that the 
Watermaster must evaluate potential base periods that include or overlap with portions of the 
existing base period (1931-1990.) Instead, the question is whether there are other potential base 
periods since 1990 that would better represent the basin than either 1931-1990 or 2001-2020. 

The Watermaster contends that any new base period should meet the criteria specified in DWR 
Bulletin No. 84. It is unclear, however, whether compliance with the bulletin is required. The very 
language that the Watermaster quotes is aspirational ("should") rather than mandatory ("shall"). 
Nevertheless, the Watermaster does not address the issue. 

Assuming arguendo that the bulletin is at least persuasive if not mandatory, the proposed base 
period does not satisfy the bulletin's criteria. One criterion is that "[b]oth the beginning and end of 
the base period should be preceded by a series of wet years or a series of dry years .... " In 
addressing the requirement concerning the beginning of the period, the Watermaster asserts that 
the beginning of the proposed base period was "preceded by a series of dry years, i.e., dry years 
in 1999 and 2002 precede the 2001 beginning of the base period .... " (Motion, p. 4. ) 2002 did 
not precede 2001. Therefore, only one dry year, 1999, preceded the beginning of the proposed 
period in 2001. Because a single dry year does not constitute a "series" of dry years., that criterion 
is not met. Thus, assuming arguendo that Bulletin No. 84 describes the correct criteria to be used 
when selecting a new base period, the base period proposed does not meet those criteria. 
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The motion also argues that "recent cultural conditions" will be better reflected in the proposed 
base period than in the existing base period. But the Watermaster offers no evidence that those 
conditions were significantly different in 2001-2020 as compared to 1931-1990. While the Court 
has little doubt that they are, the Court needs to rely on evidence, not its assumptions. (Even if 
the evidence had been presented, it is unclear how the "cultural conditions" relate to the selection 
of the base period as opposed to being later factored into the RMRBM.) 

To allow a careful evaluation of the Watermaster's assertions regarding the distribution of normal 
wet years, extremely wet years, normal dry years, and extremely dry years, the Court needs to 
know the criteria by which the Watermaster distinguishes normal years from extreme years. 
Similarly, the Watermaster offers no evidence (as opposed to argument in its Reply) to support 
the implicit conclusion that water flow at the Forks reasonably represents the water supply for the 
basin as a whole. It may be, but the motion does not address the issue. 

The Watermaster suggests in its Reply that, because the Judgment does not expressly require 
Court approval of changes in the base period, the Watermaster should be deemed to have the 
discretion to pick whatever base period it believes is most appropriate. (Reply, pp, 2 & 9.) That 
reasoning fails, because the Watermaster is required to obtain court approval for changes in FPA 
The base period is integral to the calculation of PSY and the resulting recommendations regarding 
changes to FPA If the Watermaster is relying upon a base period that has not been approved, 
then the Court will be reluctant to approve recommendations based on that base period. 
Regardless of the express terms of the Judgment, as a practical matter the Watermaster's 
preferred base period needs judicial endorsement. 
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Electronically FILED by Superior Court of California, County of Riverside on 10/24/2025 02:29 PM 
Case Number CIV208568 0000146268151 • Jason B. Galkin, Executive Officer/Clerk of the Court By Joanne Bishop, Clerk 

1 Derek Hoffman, Bar No. 285784 
Email: dhoffman@fennemorelaw.com 

2 Darien K. Key, Bar No. 324353 
Email: dkey@fennemorelaw.com 

3 FENNEMORE LLP 
550 E. Hospitality Lane, Suite 350 

4 San Bernardino, CA 92408 
Tel: (909) 890-4499 / Fax: (909) 890-9877 

5 

6 Attorneys for MITSUBISHI CEMENT 
CORPORATION, ROBERTSON'S READY 

7 MIX, LTD., and CALPORTLAND COMPANY 

8 

9 

10 

11 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 

COUNTY OF RIVERSIDE - CENTRAL DISTRICT 

Coordination Proceeding Special Title 
12 (Cal. Rules of Court, Rule 3.550) 

MOJAVE BASIN WATER CASES 

Case No. JCCP5265 Mojave Basin Water Cases 
Dept. 1, Riverside Superior Court 
Hon. Craig G. Reimer 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

CITY OF BARSTOW, et al., 

Plaintiff, 

V. 

CITY OF ADELANTO, et al., 

Defendant. 

AND RELATED CROSS-ACTIONS. 

Lead Case CIV208568 
Coordinated With San Bernardino Superior Court 
Case No. CIVSB2218461 

MITSUBISID CEMENT CORPORATION, 
ROBERTSON'S READY MIX, LTD. AND 
CALPORTLANDCOMPANYPROPOSED 
SCHEDULE FOR BASE PERIOD AND 
RELATED MOTIONS 

Date: 
Time: 
Dept: 

Oct 27, 2025 
10:00 a.m. 
1 

MITSUBISHI CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPORTLAND 
COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 MITSUBISHI CEMENT CORPORATION ("Mitsubishi"), ROBERTSON'S READY 

2 MIX, LTD. ("Robertson's"), and CALPORTLAND COMPANY ("CalPortland"), collectively, the 

3 "above-captioned parties," by and through their attorneys of record, Fennemore LLP, hereby 

4 submit this proposed schedule for stakeholder engagement, Watennaster motion and Court 

5 determination of the "base period" and related Watennaster processes. This proposal is made 

6 following the October 21, 2025, hearing on Watermaster's Motion for Determination ofHydrologic 

7 Base Period for Production Safe Yield Calculations, and consideration of the Court's tentative 

8 ruling to deny that Motion. 

9 Pursuant to Court's direction at the hearing on October 21, 2025, counsel for the 

10 above-captioned parties initiated and conducted a meet and confer with counsel for the 

11 Watermaster, California Department of Fish and Wildlife, Golden State Water Company and 

12 Newberry Springs Recreational Lakes Association on October 23, 2025. Though some progress 

13 was made, a consensus proposal was not reached and does not appear to be reachable. 

14 The above-captioned parties propose the following schedule for the Court's consideration. 

15 As the Court already expressed its willingness to consider, the Court may need to enter an order 

16 relieving certain timing obligations under the Judgment and the Watermaster's Rules and 

17 Regulations to accommodate the following schedule, pursuant to the Court's authority under 

18 Judgment§ 19. 

19 The above-captioned parties reserve the right to consider adjustments to the proposed 

20 schedule and to present further argument, views and objections to alternative proposals at the 

21 continued hearing on October 27, 2025. 

22 Ill 

23 Ill 

24 Ill 

25 Ill 

26 Ill 

27 Ill 

28 
-2-

MITSUBISHI CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPORTLAND 
COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Description 

Watermaster releases Base Period Recommendations and 
supporting materials 

Watermaster Workshop - Base Period 

Watermaster Board Meeting - Base Period 

Watermaster Motion to adopt Base Period 

Opposition(s) to Watermaster Motion to adopt Base Period 

Watermaster Reply ISO Motion to adopt Base Period 

Court Hearing - Base Period 

Watermaster releases FPA Recommendations and draft 
Annual Report 

Watermaster Workshop - FP A 

Watermaster Board Meeting - FPA Recommendations and 
draft Annual Report 

Watermaster Motion to adopt FP A Recommendations and 
draft Annual Report 

Opposition( s) to Watermaster Motion to adopt FP A 
Recommendations and draft Annual Report 

Watermaster Reply ISO Motion to adopt FP A 
Recommendations and draft Annual Report 

Court Hearing - FP A Motion 

Date 
November 12, 2025 

December 12, 2025 

January 28, 2026 

February 11, 2026 

March 3, 2026 

March 11, 2026 

March 18, 2026 

March 23, 2026 

April 22, 2026 

May 27, 2026 

June 1, 2026 

June 22, 2026 

June 30, 2026 

July 8-10, 2026 

20 Dated: October 24, 2025 FENNEMORE LLP 

21 

22 

23 

24 

25 

26 

27 

28 

B~ =-

- 3 -

Darien K. Key 
MITSUBISHI CEMENT 
CORPORATION, ROBERTSON'S 
READY MIX, LTD., and 
CALPORTLAND COMPANY 

MITSUBISHI CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPORTLAND 
COMP ANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PROOF OF SERVICE 

STATE OF CALIFORNIA, COUNTY OF SAN BERNARDINO 

Re: City of Barstow v. City of Adelanto, et al.; 
Riverside Superior Court Case No.: CIV 208568 

I am employed in the County of Fresno, State of California. I am over the age of 18 years and not 
a party to the within action; my business address is: 8080 North Palm Ave. Third Floor, Fresno, 
CA 93711. On October 24, 2025, I served copies of the within documents described as 
MITSUBISHI CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND 
CALPORTLAND COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND 
RELATED MOTIONS on the interested parties in this action in a sealed envelope addressed as 
follows: 

See attached Service List 

[} BY MAIL - I am "readily familiar" with the firm's practice of collecting and processing 
correspondence for mailing. Under that practice, it would be deposited with the United States 
Postal Service on the same day in the ordinary course of business, with postage thereon fully 
prepaid at San Bernardino, California. I am aware that on motion of the party served, service 
is presumed invalid if postal cancellation date or postage meter date is more than one day after 
date of deposit for mailing in affidavit. 

□ BY PERSONAL SERVICE - I caused such envelope to be delivered by hand to the offices 
of the addressee pursuant to C.C.P. § 1011. 

BY EXPRESS MAIL/OVERNIGHT DELIVERY - I caused such envelope to be delivered D by hand to the office of the addressee via overnight delivery pursuant to C.C.P. § 1013(c), with 
delivery fees fully prepaid or provided for. 

D BY FACSIMILE - I caused such document to be delivered to the office of the addressee via 
facsimile machine pursuant to C.C.P. § 1013(e). Said document was transmitted to the 
facsimile number of the office of the addressee from the office of Gresham Savage Nolan & 
Tilden, in San Bernardino, California, on the date set forth above. The facsimile machine I 
used complied with California Rules of Court, Rule 2003(3) and no error was reported by the 
machine. Pursuant to California Rules of Court, Rule 2009(i), I caused the machine to print a 
record of the transmittal, a copy of which is attached to this declaration. 

[J BY ELECTRONIC/EMAIL - Pursuant to the party's express consent to receive electronic 
service, I caused such document to be delivered to the office of the addressee via electronic e­
mail pursuant to C.C.P. § 1010.6(a)(2)(A)(ii). Said document was transmitted to the email 
address of that office which is listed on the attached Service List. Said document was served 
electronically and the transmission was reported as complete and without error. 

FEDERAL - I am employed in the office of a member of the bar of this court at whose 
direction the service was made. 

I declare under penalty of perjury under the laws of the State of California that the foregoing 
is true and correct. Executed on October 24, 2025, at Fresno, California. 

w~~ KELL~ IDENOUR 
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SERVICE LIST 

Re: City of Barstow v. City of Adelanto, et al.; 
Riverside Superior Court Case No.: CIV 208568 

William J. Brunick, Esq. Attorneys for Defendant/Cross-
Leland P. McElhaney, Esq. Complainant, 
Brunick, McElhaney & Kennedy PLC MOJAVE WATER AGENCY 
1839 Commercenter West 
P.O. Box 13130 
San Bernardino, CA 92423-3130 
Email: bbrunickra2bmklaw lc.com 
lmcelhaney:@bmklaw lc.com 

Mojave Basin Area Watermaster MOJAVE BASIN AREA WATERMASTER 
c/o Jeff, 
W atermaster Services Manager 
13 846 Conference Center Drive 
Apple Valley, CA 92307-4377 
Email: jruesch(@,mo javewater.org 

watermaster@2mojavewater.org 

Diana J. Carloni NEWBERRY SPRINGS RECREATIONAL 
21001 N. Tatum Blvd. Suite 1630.455 LAKES ASSOCIATION 
Phoenix AZ 85050 
Diana@carlonilaw.com 

Rob Bonita DEPARTMENT OF FISH & WILDLIFE 
EricM. Katz 
Carol A.Z. Boyd 
300 South Spring Street, Suite 1702 
Los Angeles, CA 90013 
Carol. Boyd@doj.ca.gov 

Stephanie Osler Hastings GOLDEN STATE WATER COMPANY 
Mackenzie W. Carlson 
BROWNSTEIN HYATT FARBER 
SCHRECK, LLP 
1021 Anacapa Street, 2nd Floor 
Santa Barbara, CA 93101 
SHastings@bhfs.com 
Mcarlson@bhfs.com 
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10 December 2025 

Derek Hoffman 
Fennemore 
550 E Hospitality Lane, Suite 350 
San Bernardino, CA 92408 

Corporate Office 
2001 Junipero Serra Boulevard, Suite 300 

Daly City, CA 94014 
(650) 292-9100 
ekiconsult.com 

Subject: Comments on the Watermaster Engineer's Statement of Reasons for Recommending a 
2001-2020 Base Period 
(EKI 50063.00) 

Dear Mr. Hoffman: 

EKI Environment & Water, Inc. (EKI) has conducted a review of the Watermaster Engineer's Statement of 
Reasons for Recommending a 2001-2020 Base Period (Statement)1 filed on 12 November 2025. EKI has 
conducted this review and provided the comments below to Fennemore in its role as Counsel to 
Mitsubishi Cement Corporation, Robertson's Ready Mix, Ltd., and CalPortland Company (collectively the 
"Clients") in the Mojave River Basin Area (Basin). 

SUMMARY OF STATEMENT OF REASONS 

The Statement provides background information on the Department of Water Resources' (DWR's) Bulletin 
No. 84 and similar adjudications (e.g., City of Los Angeles vs. City of San Fernando, et al., 14 Cal.3d 199 
(1975)), discusses the Basin's initial hydrologic base period, changes in land use and pumping since entry 
of the Judgment, water supply to the Basin, and then provides justification for the proposed hydrologic 
base period of 2001-2020. The Statement provides greater detail than was originally provided in the 
Motion to the Court (Motion)2, including differentiating between selection of the hydrologic base period 
and evaluation of production safe yield (PSY). The Statement includes a comparison among several other 
potential hydrologic base periods before ultimately recommending the adoption of 2001-2020 as the new 
hydrologic base period. 

KEV COMMENTS 

Parties to the Judgment need visibility into the potential impacts to PSY in all Subareas under the proposed 
hydrologic base period 

The Judgment defines PSY as, "The highest average Annual Amount of water that can be produced from a 
Subarea: (1) over a sequence of years that is representative of long-term average annual natural water 
supply to the Subarea net of long-term average annual natural outflow from the Subarea, (2) under given 
patterns of Production, applied water, return flows and Consumptive Use, and (3) without resulting in a 

1Watermaster Engineer's Statement of Reasons for Recommending 2001-2020 Base Period, November 12, 2025. 
2 Brunick, McElhaney, & Kennedy PLC, 2025. Motion for the Determination of Hydrologic Base Period for Production 
Safe Yield Calculations; Memorandum of Points and Authorities; Supporting Declaration . September. 

Davis, CA • lrvlne, CA • Marin, CA • Oakland, CA 
Denver, CO • Glastonbury, CT• Boston, MA• Holyoke, MA• New York, NY• PH!sboro, NC • Seattle, WA 
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long-term net reduction of groundwater in storage in the Subarea." Table C-1 of the Judgment lays out 
how PSY is calculated - PSY is total production in each Subarea plus the surplus or deficit of water supply, 
which is the difference between water supply and consumptive use/outflow. The hydrologic base period 
is used to inform numerous budget terms in this calculation such as surface water inflows and outflows. 
Each year in the Annual Report, the Watermaster presents a version of Table C-1 as Annual Report Table 
5-1. As noted by the Watermaster, 2001-2020 has been temporarily used as the hydrologic base period in 
the two most recent Annual Reports (i.e., for water years 2022-23 and 2023-24). However, it should be 
noted that Table 5-1 is currently not available for the 2023-24 Annual Report on the Watermaster's 
website, and that Table 5-1 for the 2022-23 Annual Report presents PSY calculations for Alto, Centro and 
Baja, but not Este or Oeste3

• As such, although the proposed hydrologic base period has been used 
temporarily by the Watermaster in recent years, and PSY estimates have been provided for all Subareas, 
the analysis is not fully documented and the impact of the proposed hydrologic base period on the 
calculation of PSY in each Subarea is unclear. 

In the Statement, the Watermaster explains that "Even though the hydrologic base period of 2001-2020 
was recommended by the Watermaster for all Subareas, Watermaster recognizes that for the Baja 
Subarea, special circumstances may warrant PSY determination based on limited data. For the Baja 
Subarea, the only reliable data available is pumping and water level measurements (which show recent 
recovery). This is true for the Este Subarea and the Oeste Subarea as well," (page 14). It therefore remains 
unclear how, if at all, the PSY for Baja, Este and Oeste has changed or may change under the proposed 
hydrologic base period. Parties to the Judgment need visibility into the potential impacts to PSY in all 
Subareas before the adoption of a new base period. We request the Watermaster to provide an analysis 
on estimates of PSY for each Subarea using the potential hydrologic base periods listed in Table 1 of the 
Statement. 

A clear and consistent framework should be used to determine PSY 

A complete water budget framework for each Subarea should be established to account for all inflows 
and outflows, and the water budget terms should not change from year to year as new analyses are 
conducted, unless revisions to the hydrogeological conceptual model (HCM) are warranted. Further, 
consideration of a new hydrologic base period should be supported by an evaluation of how that proposed 
hydrologic base period would impact each term for the PSY calculation for each Subarea. 

The Judgment provides an example of a complete water budget framework as Table C-1, which has served 
as the basis for Table 5-1 (PSY calculation) in the Annual Reports for the Basin. Table 1 below presents the 
water budget terms contained in the PSY calculations in recent years' Annual Reports utilizing the 2001-
2020 hydrologic base period. Highlighted in yellow in Table 1 are the water budget terms that are 
controlled by flow in the Mojave River. As can be seen therein, numerous other water budget terms are 
not controlled by flow in the Mojave River. 

3 Watermaster Reports - Mojave Water Agency 
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Table 1 - Summary of Water Budget Components for PSY Calculation 

Budget Term Alto Centro Baja Este Oeste 

WATER SUPPLY 

Surface Water Inflow 61,6351 36,7251 - Unclear2 Unclear 2 

Gaged Inflow - - 7,5001 - -
Tributary Inflow - - 1,5683 - -
Mountain Front Recharge 8,5114 0 6473 Unclear 5 Unclear 5 

Groundwater Discharge to the TZ 0 0 - - -

Subsurface Inflow 0 2,0006 1,7513 Unclear 2 Unclear 2 

Este/Oeste Inflow 4,7854 0 - - -
Imports 0 0 - Unclear 5 Unclear 5 

Deep Percolation of Precipitation - - 1002 - -

Total Water Supply 74,931 38,725 14,S75 TBD TBD 

CONSUMPTIVE USE 

Surface Water Outflow 36,7251 7,5001 - - -
Gaged Outflow - - 2,5541 - -
Barstow Treatment Plant Discharge 0 2,4757 - - -
Subsurface Outflow 2,0002 1,4623 1703 Unclear 2

•
5 Unclear 2•5 

Consumptive Use - Agriculture 949 5,863 12,7498 Unclear 5•9 Unclear 5•9 

Consumptive Use - Urban 40,171 6,885 (see row above) - -

Phreatophytes 11,0002,10 3,0002·10 98411 - -
Total Consumptive Use 90,845 27,185 16,457 TBD TBD 

PRODUCTION SAFE YIELD CALCULATION 

Surplus/ (Deficit) (15,914) 11,540 (1,883) TBD TBD 

Total Estimated Production 78,147 16,995 12,740 TBD TBD 

Potential Return Flow 0 2,885 554 TBD TBD 

Production Safe Yield 62,233 31,420 10,866 6,582 3,634 

Abbreviations: 
- = Component not applicable to given Subarea 
TBD = To be determined 
TZ = Transition Zone 
Notes: 
Table values taken from Table 5-1 in the WY2022-2023 Annual Report. 
Entries labeled unclear are those in which we are aware water budget component estimates have been developed but lack clarity on the 
value proposed for use in the hydrologic base period going forward. 
1-Value derived from stream gage data 2001-2020. 
2 -Value established for the original base period (1931-1990) but not for the proposed hydrologic base period (2001-2020). 
3- Value derived from USGS, 2001. Simulation of Ground-Water Flow in the Mojave River Basin, California, Water-Resources 
Investigations Report 01-4002. 
4- Value derived from Upper Mojave Basin Model. 
5-While estimates are provided in Watermaster's 2024 PSY Update for this Subarea, they have not been Included in recent Annual 
Reports' Table 5-1. 
6- No citation in recent Annual Reports, but the value is consistent with the value in the Judgment. 
7 - No citation in Table 5-1 of recent reports. 
8-This value includes Agricultural and Urban Consumptive Use {see Table 5-1 of 2022-23 Annual Report) . 
9 - Estimates were developed in the Watermaster's 2018 Consumptive Use Analysis but have not been included in recent Annual 
Reports' Table 5-1. 
10-Value derived from USGS, 1996. Riparian Vegetation and Its Water Use During 1995 Along the Mojave River, Southern California, 
Water-Resources Investigations Report 96-4241. 
11-Value estimated using Open ET for 2019-2022. 
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Some of the water budget terms shown on Table 1 have been updated as new data have become 
available, such as subsurface inflow into Alto (from Este/Oeste) and phreatophyte consumptive use in 
Baja (calculated using OpenET). Others remain fixed at historical values (e.g., subsurface outflow from 
Alto and phreatophyte consumptive use in Alto and Centro). Furthermore, while the PSY updates for Este 
and Oeste provided estimates of some water budget components such as mountain front recharge and 
consumptive use, ultimately the PSY estimates for these Subareas were based on recent pumping and 
water level data, and it is unclear if adoption of the proposed hydrologic base period would have any 
influence over these calculations. Additionally, the Alto water budget term Este/Oeste inflow is not 
matched by corresponding outflows from Este/Oeste in recent versions of Table 5-1, and this value 
(4,785 AF) greatly exceeds estimates of subsurface outflows in the PSY updates for Este and Oeste4

•
5

. 

As shown on Table 1, the Watermaster currently uses a combination of: (1) budget terms from the 
Judgment (and therefore the original hydrologic base period of 1931-1990); (2) budget terms updated to 
reflect the proposed hydrologic base period of 2001-2020 (i.e., mountain front recharge, surface inflow 
into Alto averaged over the proposed hydrologic base period); and (3) budget terms that have no clear 
relationship to either base period and are inconsistently applied across Subareas. For example, the PSY 
calculation for Alto includes subsurface inflow from Este and Oeste, but the corresponding outflow from 
these Subareas is not considered in their respective PSY calculations. It is therefore not clear how, if at all, 
the various water budget components in Este and Oeste, as well as those in Alto, Centro, and Baja that 
are unrelated to surface water flows, would be updated under the proposed hydrologic base period of 
2001-2020. We ask that the Watermaster provide an evaluation of how that proposed hydrologic base 
period would impact each term for the PSY calculation for each Subarea. 

Appropriateness of metrics for establishing a hydrologic base period should be demonstrated 

The purpose of a hydrologic base period is to represent the long-term patterns of water supply to the 
Basin. Per the Statement, "Water supply to the Basin Area includes gaged and ungagged [sic] inflow, 
subsurface flow, deep percolation of precipitation, and certain imports," (page 11). Regarding the 
availability of hydrologic data on which to establish a base period, the Watermaster notes that "There are 
very few records of surface water inflow to the Este and Oeste Subareas," (page 11) and that "Although 
there are several precipitation stations located within the Fork's watershed, the reliability of this data is 
questionable. The precipitation records are short, inconsistent, and intermittent (see Exhibit M). For these 
reasons, Watermaster believes the measured flow of the Mojave River at the Forks continues to be the 
record indicative of the long-term water supply to the Basin Area," (page 11-12). 

While it may be that available data are limited, it is not clear that Mojave River flow at the Forks is the 
appropriate metric upon which to establish a hydrologic base period for all Subareas. Notably, flow at the 
Forks is not relevant to conditions in Este or Oeste, and some components of the Basin water budget and 
PSY calculation (Table C-1 of the Judgment and discussed above) are independent of flow at the Forks, 
such as subsurface inflows and outflows and mountain front recharge (see Table 1). While Mojave River 
flow at the Forks may be a reasonable surrogate for some components of the analysis for some Subareas, 

4 Watermaster, 2024. Production Safe Yield and Consumptive Use Update, Appendix C: Oeste Subarea Water Supply 
Update. February. 
5 Watermaster, 2024. Production Safe Yield and Consumptive Use Update, Appendix D: Este Subarea Water Supply 

Update. February. 
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as described in the Tentative Ruling, "the Court needs to rely on evidence, not its assumptions," (page 26). 
The Statement provides no quantitative evaluation to demonstrate the correlation of Mojave River flow 
at the Forks to other Subarea-specific inflow terms such as subsurface inflows/outflows and mountain 
front recharge that are part of the PSY calculation, and therefore why it is an appropriate metric. 

One hydrologic base period may not reflect "recent cultural conditions" in all Subareas 

As described in the Statement, significant changes in "recent cultural conditions" (i.e., land use and 
groundwater pumping) have occurred in the Basin since entry of the Judgment. Exhibit H to the Statement 
shows time-series plots of agricultural water production and irrigated acreage in each Subarea. These 
plots show that irrigation volumes in Alto declined steadily from entry of the Judgment to 2010 when 
production stabilized, meanwhile Centro exhibits a more gradual and ongoing trend. The Baja Subarea 
has experienced significant declines in irrigation pumping since 2020, while Este has exhibited a consistent 
decline since 2015 Irrigation pumping in Oeste has fallen to essentially zero in the last several years. These 
variable trends demonstrate that "cultural conditions" are evolving in each Subarea on independent 
timelines, and that the proposed hydrologic base period of 2001-2020 does not capture this variation, or 
in some cases, the actual current "cultural conditions" in a given Subarea. 

In the Statement, Watermaster claims that "Today's cultural conditions are represented by the new recent 
hydrologic base period of 2001-2020," (page 19). However, elsewhere in the Statement, and as quoted 
above, Watermaster explains that "Even though the hydrologic base period of 2001-2020 was 
recommended by Watermaster for all Subareas, Watermaster recognizes that for the Baja Subarea, special 
circumstances may warrant PSY determination based on limited data. For the Baja Subarea, the only 
reliable data available is pumping and water level measurements (which show recent recovery). This is 
true for the Este Subarea and the Oeste Subarea as well," (page 14). While this may be a reasonable 
approach, it is unclear what criteria and process the Watermaster will use to determine what subset of 
available data for a given Subarea will be used to estimate PSY. 

Additional technical questions should be resolved 

While it is understood that the Watermaster operates under both schedule and budget constraints, per 
the Judgment, technical evaluations must use "sound scientific and engineering estimates" and 
incorporate the "best available records and data," (Judgment (24(w)). To this end, the following items 
warrant further consideration and clarification: 

• In the Statement, the Motion, and in Annual Reports, the Watermaster discusses the influence of 
wet and dry years on Basin hydrology. However, it is unclear how water year types for the Basin 
are determined. In Exhibit I of the Statement, which shows Mojave River flow at the Forks, some 
water years are shown in red, while others are shown in blue, which may correspond to dry vs. 
wet. Most red years appear to exhibit below average flow at the Forks; however, not all years 
with very low flow are shown in red (e.g., 1934 and 1981). The Watermaster should provide details 
on how this foundational determination of year type is made. 

6 City of Barstow vs. City of Adelanto, No. CIV208568, tentative ruling (California Superior Court, Riverside County, 
20 October 2025) 
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• The Watermaster presents available station-based precipitation data and notes that the station 
data are both temporally and spatially sparse. We offer that the readily-available PRISM7 data 
provides daily, monthly, and annual precipitation totals, with annual precipitation totals going 
back to 1895. The Watermaster may consider supplementing their analysis with PRISM data, 
especially given PRISM's spatial and temporal coverage. Use of the more complete PRISM dataset 
may provide for correlation or other analysis to better demonstrate that Mojave River flow at the 
Forks is, in fact, an appropriate metric upon which to establish a hydrologic base period for all 
Subareas. 

• Estimates of consumptive use of groundwater by phreatophytes in some Subareas appear to be 
based on a 1996 USGS report (as referenced in the 2022-23 Annual Report). It is not clear if the 
Watermaster intends to update these estimates for the proposed hydrologic base period. 

In EKl's letters to the Watermaster to date, we continue to request opportunities to actively engage in 
ongoing and forthcoming technical analyses being conducted in the Basin, including RMBM development 
and other hydrogeological studies, such as hydrologic base period selection, as results of these studies 
could potentially significantly impact future determinations of PSY, Free Production Allowance, and 
overall Basin management. 

Sincerely, 

EKI ENVIRONMENT & WATER, INC. 

Anona Dutton, PG, CHg 
Vice President 

7 https://prism.oregonstate.edu/ 
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Law Office of Peter Kiel PC 
11 Western Avenue, Petaluma, CA 94952 
www.cawaterlaw.com 

Peter J. Kiel 
pkiel@cawaterlaw.com 
(707) 387-0060 

December 12, 2025 

Via Email: watermaster@mojavewater.org 

Board of Directors 
Mojave Basin Area Watermaster 
Mojave Water Agency 
13846 Conference Center Drive 
Apple Valley, CA 92307-4377 

Re: December 12. 2025 Workshop on New Hydrologic Base Period 

The City of Victorville and its subsidiary Victorville Water District 0/WD) do not object to 
the use of the 2001 to 2020 Base Period for Water Year 2025/2026 but request that the 
Watermaster consider using a longer Base Period in future updates. The omission of the 2021 to 
2024 Water Years skews the average, resulting in a much drier, more conservative Base Period. 
VWD is concerned that an overly conservative Base Period will be hard-wired into the Mojave 
River Basin Model and not reevaluated, which will lead to significant reductions in modeled 
Production Safe Yield (PSY) and Free Production Allowance (FPA.) VWD's expert hydrogeologist 
Pete Leffler offers the following comments and observations: 

1. . The Court in its September 16, 2022 Order did not expressly direct Watermaster 
to select a drier Base Period. The Court's comments about using a more "prudent" period were 
more nuanced: 

For instance, the present calculation of PSY has been based on a 60-year study of 
flows from 1930 to 1990. The Court questions whether a 60-year period in the 
middle of the 20th century is still an appropriately representative period from 
which to measure the long-term averages specified in the definition of PSY, 
especially given the 32 years that have passed since 1990 and the climatic 
disruptions that we have been experiencing during that time. 

If that is not the most representative period, should a different period be defined? 
Mr. Wagner has stated that, if the judgment were being negotiated today, it would 
be more prudent to select "a shorter, drier planning period (hydrologic base 
period) for local supply ... , resulting in a lower estimated Production Safe Yield and 
consequently lower annual Free Production Allowance." (Wagner Deel., p. 6, 11. 18-
21.) Is the Watermaster bound to rely upon what appears at this point in time 
to be a less-than-prudent period? 

Thus, the 2019 re-evaluation appears to re-evaluate all of the relevant factors 
except for supply. Why, with an additional and more recent 30 years of data, should 
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the PSY calculation continue to rely upon the prior 60-year period for defining the 
long-term average? At the very least, should not the past 32 years of data be 
added to the original 60 years? 

(Order at pp. 4-5 (emphasis added).) VWD supports the Court's suggestion to add 1991 
to 2024 to the Base Period. 

2. We recommend that the long-term reference period be set to 1931 to 2024 for 
comparison of potential base periods. The average flow at The Forks for this 94-year period is 
69,333 AFY, and this represents the best long-term average value available. 

3. We recommend that DWR 2018 Climate Change Guidance be reviewed to 
determine if the expectation for Mojave Basin is a drier future with climate change and, if so, 
how much drier with respect to streamflow. Review of this climate change guidance for other 
groundwater basins in California shows that many of them are predicted to have greater future 
rainfall and/or streamflow that will either offset temperature/ET increase or even result in 
greater future groundwater recharge. As Watermaster has observed, basin recharge is driven by 
large storm and Mojave River flow events, not average annual precipitation. It is reasonably 
possible that climate change may both increase average annual temperature and frequency of 
drought periods while increasing the frequency and/or magnitude of large storm events that are 
the primary driver of long-term average annual basin recharge. 

4. If the Court desires the new base period to be drier than the long-term average, 
there is a question of how much drier is reasonable, given that a drier base period has potential 
to reduce current PSY and FPA once it is applied to the updated Mojave River Basin Model. 
Compared to the long-term 1931-2024 average, the proposed 2001 to 2020 base period is 
actually 11 % drier than the long-term average as opposed to the 6% drier than average stated 
in the Watermaster Statement of Reasons for the 2001-2020 period. 

5. Comparison of the various alternative base periods to the long-term 1931 - 2024 
average reveals how conservative (i.e., dry) a 2001 to 2020 base period is. The alternative 1995-
2024 and 1998-2024 base periods are actually 3 to 6% drier than the long-term 1931-2024 
average, as opposed to the 2% above to 1 % below average as stated in the Watermaster 
Statement of Reasons. 

6. The conclusion that the 1995-2024 and 1998-2024 alternative base periods are 
not representative of recent cultural conditions due to inclusion of some years from the 1990s 
compared to the 2001-2020 period does not appear to consider that the 1995-2024 and 1998-
2024 alternative base periods include the four most recent years from 2021 to 2024 that are not 
included in the proposed 2001-2020 base period. 

7. Presumably, the new base period selected with serve an important role as the 
historical calibration period for the basin groundwater model currently being updated. The 
incorporation of years from the 1990s, even though they may not be representative of current 
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cultural conditions, is not problematic and likely is beneficial for improving model calibration by 
incorporating a time frame that simulates different basin stress conditions. 

8. Ideally the selection of the new base period would be conducted in conjunction 
with updating the groundwater model and developing the historical model calibration period. 
To the extent that a new base period is selected and applied now, it should be revisited one to 
two years after initial completion of the updated groundwater model by the Mojave Water 
Agency/Watermaster. 

9. Regardless of the base period selected, the same base period should be applied 
to all Subareas; otherwise, there is potential for overallocation of groundwater pumping for the 
Basin as a whole. 

VWD thanks Watermaster for considering its comments. 

Sincerely, 

LAW OFFICE OF PETER KIEL PC 

~..::4..J (U 
Peter J. Kiel 
Counsel for the City of Victorville and 
Victorville Water District 

cc: Leland McElhaney, Watermaster Counsel 
Robert Wagner, Watermaster Engineer 
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Agenda 

• Court's June and September 2022 Orders 
• Production Safe Yield 
• Appropriate criteria for selection of a hydrologic base period 
• Initial hydrologic base period 1931-1990 

• Changes in cultural conditions 
• Changes in pumping 
• Changes in agricultural production and irrigated acreages 
• Changes in return flows based upon VVWRA discharges 

• Water Supply to the Basin Area: Precipitation and Streamflow data. 
• Watermaster evaluation of alternative hydro logic base periods. 
• Any other proposed hydrologic base period(s) from interested Parties? 
• Watermaster recommendation for new hydrologic base period 2001-2020 
• Next steps 
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Court's June 2022 Order granting Motion to 
Adjust FPA for Water Year 2022-2023 
• The Court does not have confidence that, in these times of climate disruption, it is 

prudent to rely upon the accuracy of those long-term supply assumptions, at least 
in the short term. As Mr. Wagner states, if the judgment were being negotiated 
today, it would be more prudent to select 'a shorter, drier planning period 
(hydrologic base period) for local supply ... , resulting in a lower estimated 
Production Safe Yield and consequently lower annual Free Production 
Allowance.' (Wagner Deel., p. 6, II. 18-21.) 
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Court's September 2022 Order 

• The Court questions whether a 60-year period in the middle of the 20th century is 
still an appropriately representative period from which to measure the long-term 
averages specified in the definition of PSY, especially given the 32 years that have 
passed since 1990 and the climatic disruptions that we have been experiencing 
during that time. 

• If [ 19 31-1990] is not the most representative period, should a different period be 
defined? ... Is the Watermaster bound to rely upon what appears at this point in 
time to be a less-than-prudent period? 

• ... Why, with an additional and more recent 30 years of data, should the PSY 
calculation continue to rely upon the prior 60-year period for defining the long­
term average? At the very least, should not the past 32 years of data be added to 
the original 60 years? 
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Production Safe Yield 

• The Judgment defines PSY as "The highest average Annual Amount of water 
that can be produced from a Subarea: (1) over a sequence of years that is 
representative of long-term average annual natural water supply to the Subarea 
net of long-term average annual natural outflow from the Subarea, (2) under 
given patterns of Production, applied water, return flows and Consumptive Use, 
and (3) without resulting in a long-term net reduction of groundwater in 
storage in the Subarea." (Judgment, p. 11.) 

5 

~er., Bonsignore 
. ··-Co_naulfrn& CJvil Ul~ccts,_A C.O_rponation .. __ 

,,~ .. v•--~n 
Yl' ATERMASTEI\. 

290 



Appropriate criteria for selection of a hydro logic 
base period 
• Guidance on base period from the Department of Water Resources 

Bulletin 84 (1967): 
The base period conditions should be reasonably representative of 
long-time hydrologic conditions and should include both normal and 
extreme wet and dry years. Both the beginning and the end of the base 
period should be preceded by a series of wet years or a series of dry 
years, so that the difference between the amount of water in transit 
within the zone of aeration at the beginning and end of the base period 
would be a minimum. The base period should also be within the period 
of available records and should include recent cultural conditions as 
an aid for projections under future basin operational studies. 
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Appropriate criteria for selection of a hydro logic 
base period 
• State Water Rights Board "Report of Referee" (1962) filed in City of Los 

Angeles v. City of San Fernando. 
The desirable base study period is one during which precipitation 
characteristics in the Upper Los Angeles River area approximate the 85-
year period of record, 1872-73 through 1956-57. A further requirement of 
such a period is that additional hydrologic information is available 
sufficient to permit an evaluation of the amount, occurrence and disposal of 
the normal water supply under recent culture conditions. The desirable 
base period includes both wet and dry periods similar in magnitude and 
occurrence to the normal supply, and during which there are sufficient 
measurements and observations to relate the hydrology to recent culture. 
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Initial Hydrologic Base Period 1931-1990 

• Initial base period 1931-1990 was agreed to by the Parties when the Judgment was 
entered. 

• This base period was consistent with DWR Bulletin 84 guidance. 
• However, cultural conditions for water disposal and use have changed since 1990. 
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Changes in cultural conditions 

• Watermaster evaluated changes in land uses since the year 1990 to present. 
• USGS Annual NLCD (National Land Cover Database) Land Cover Classification. 

Source: 
. https://usgs.gov/annualnlcd 
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Changes in pumping 
1990 Water Uses 2020 Water Uses 

2022 Water Uses 2024 Water Uses 
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Mojave Basin Area 
Estimated Water Production by Type of Use 

1994-95 Through 2023-24 
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Changes in return flows based upon VVWRA discharges 

return flows 

Annual Discharge of Victor Valley Wastewate1· Reclamation 
Authority to Mojave River 
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Water Supply to the Basin Area: Precipitation and 
Streamflow data 

• Although there are several precipitation stations within the Forks watershed, Este and 
Oeste Subareas, the reliability of this data is questionable. 

• Precipitation records are short, inconsistent, and intermittent. 
• For these reasons, Watermaster continues to use the measured streamflow at the 

Forks as the record indicative of the long-term surface water supply to the Basin 
Area from the Mojave River. 

• The flow record at the Forks is a clear indicator of patterns of dry and wet periods in 
the entire Basin Area. 

• The UMBM and -the Regional Model will use modeled precipitation to estimate 
rainfall and runoff contributions, however neither of the two models include the 
Lucerne Valley. We do not have an indicator of wet and dry periods in the Lucerne 

v Valley. 
"I' "I' I\ I C. 1\1\'ll\.:I l J:.1 '-
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Water Supply to the Basin Area: Precipitation data 
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Surface Water Supply to the Basin Area from the 
Mojave River Mojave River Flow at The Forks 

Water Years 1931 - 2024 
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Watermaster evaluation of alternative hydrologic base 
periods 
• In 2022, the Court asked Watermaster to consider a drier and more recent 

hydrologic base period. 
• Watermaster evaluated the following hydrologic base periods: 

1991-2022 
1995-2024 
1998-2024 
2001-2020 
2002-2022 
1931-2022 
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Watermaster evaluation of alternative hydrologic base 
periods 

Average Flow at the Forks 
Alternative 

Mojave River at the 
Chaoi:e relative to the 

Hydroloeic Base 1931-1990 averaie Criteria 
Periods 

Forks Average (a.f.) 
/65 538 a.f. l 

1991-2022 71,344 +8% 
Start and end years are dry and are 
loreceded bv a series of ~~ vears. 
Start and end years are wet and are 

1995-2024 67,057 +2% preceded by a wet year/series of wet 
lvears. * 
Start and end years are wet and are 

1998-2024 65,090 -1% preceded by a wet year/series of wet 
lvears. 

2001-2020 61,635 -6% 
Start and end years are dry and are 
I nreceded bv a series of dr; years. 
Start and end years are severe dry 

2002-2022 59,009 -11% and are preceded by a series of 
severe drv vears. 
Per Court's Order. Start and end 

1931-2022 67,557 +3% years are dry and are preceding a 
series of severe drv vears. 

Notes: The PSY Update prepared by Watermaster in February of2024 updated the hydrologic base period 
to be 2001-2020 for purposes of establishing PSY. This selection was based on the information that was 
available and reliable for Watennaster at the time of the analysis (i.e., flow data np to the year 2023). 
Also, the PSY Update by Watennaster evaluated the 2001-2020 hydrologic base period also because the 
Upper Mojave Basin Model was calibrated through the Water Year 2020. 
•The water supply at the Forks during the Water Years 1992 through 1995 was about three times the long• 
term avera su 

Average Precipitation at Lake Arrowhead 
Alternative 

Precipitation 
Change Relative to 

Hydrologic Base 
Average (inches) 

1931 -1990 Average Criteria 
Periods (41.36 inches) 

1991-2022 39.3 -4.9% 
Start and end years are dry and are 
oreceded bv a series of drv vears. 
Start and end years are wet and are 

1995-2024 42.0 + I.5% preceded by a wet year/series of wet 
vears. * 
Start and end years are wet and are 

1998-2024 41.3 -0.1% preceded by a wet year/series of wet 
·vears. 

2001-2020 37.2 -10.1% 
Start and end years are dry and are 
IDieceded by a series of dry years. 

Start and end years are severe dry 
2002-2022 39.0 -5.8% and are preceded by a series of 

severe drv veers. 
Per Court's Order. Stan and end 

1931-2022 40.7 -1.7% years are dry and are preceding a 
series of severe drv years. 

~ As mentioned by Watennaster, precipitation stations within the Fork's watershed provide 
precipitation records that are short, inconsistent. and intermittent. 
•The water supply at the Forks during the Water Years 1992 through 1995 was about three times 
the lon2-term avera"" sunnlv 
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Watermaster evaluation of alternative hydrologic base 
periods 

1991-2022 
• Average water supply is 8% higher than the average of the initial base period 1931-

1990, which might indicate a higher PSY value. 
• Water supply at the Forks during the Water Years 1992 to 1995 was about 3 times 

the long-term average supply. 
• Include years that are not representative of recent cultural conditions: agricultural 

pumping and land uses have greatly changed since the 1990s. 
• Court requested consideration of a drier and more recent hydrologic base 

period. 
For these reasons, Watermaster does not recommend the hydrologic base period of 
1991-2022. 
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Watermaster evaluation of alternative hydrologic base 
periods 

1995-2024 
• Average water supply is 2% higher than the average of the initial base period 1931-

1990, which might indicate a higher PSY value. 
• It includes years that are not representative of recent cultural conditions: 

agricultural pumping and land uses have greatly changed since the 1990s. 
• Court requested consideration of a drier and more recent hydrologic base 

period. 

For these reasons, Watermaster does not recommend the hydrologic base period of 
1995-2024. 
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Watermaster evaluation of alternative hydrologic base 
periods 

1998-2024 
• Average water supply is 1 % drier than the average of the initial base period 1931-

1990. 
• It includes years that are not representative of recent cultural conditions: 

agricultural pumping and land uses have greatly changed since the 1990s. 
• Court requested consideration of a drier and more recent hydrologic base period. 

For these reasons, Watermaster does not recommend the hydro logic base period of 
1998-2024. 
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Watermaster evaluation of alternative hydrologic base 
periods 

2002-2022 
• Average water supply is 11 % drier than the average of the initial base period 1931-

1990; therefore, the indicated water supply does not "closely approximate" the 
long-term water supply during the 1931-1990 base period. 

• The UMBM is calibrated through the year 2020 only, and the alternative 2002-
2022 base period is outside the period of the UMBM calibration. 

For these reasons, Watermaster believes the alternative 2002-2022 base period is 
not as appropriate as the recommended 2001-2020. 

Wagner,~,Bonsignore 
___ . Co~ulciog Civil fn~ers, A Corporation 
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Watermaster evaluation of alternative hydrologic base 
periods 

1931-2022 
• Average water supply is 3 % higher than the average of 1931-1990 base period, 

which might result in higher PSY values. 
• It also includes many years that are not representative of current cultural 

conditions: agricultural pumping and land uses have greatly changed since the 
1930s, 1950s and 1990s. 

• The Court requested consideration of a drier and more recent hydrologic base 
period. 

For these reasons, Watermaster believes the expanded base period 1931-2022 is 
not as appropriate as the recommended 2001-2020 base period. 
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35 

Watermaster justification for recommending new 
hydrologic base period 2001-2020 

• Meets guidance ofDWR Bulletin 84. 
• Average water supply 6% drier than the average of the initial base period 1931-1990. 
• Fits the UMBM model calibration period ( ending in 2020). 
• Includes and is more representative of current cultural conditions. 
• It satisfies the Court's request for a drier and more recent hydrologic base period. 
• Watermaster seeks to base its 2026 PSY recommendations upon the most 

appropriate and representative base period, which Watermaster believes is the 
2001-2020 time frame for the reasons indicated. 

• Importantly, the base period will not change the actual water supply to the Basin Area 
going forward. The selected base period is a management planning tool for future 
planning purposes! 

'' ~ A1r''BMSINAR.B~ n 
Vl' ATERMASTEI\. 
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36 

Next steps 

• Watennaster public hearing on January 14, 2026. 

~er.,~;Bonsignore 
;:i;1~3Civil t:n~inttrs:,A Corpar:ati~ WimitMASTER 
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Response to questions from a stakeholder 

• Why is Watermaster presenting the hydrologic base period change as an urgent 
issue now, for the first time since the entry of the Judgment, when so much is yet 
unknown? 

(1) Watermaster is required to recommend PSY values in 2026, and to do so it must 
select an appropriate base period. 

(2) The Court has made clear it wants Watermaster to use a base period more 
representative of current cultural conditions, including climatic changes. 

(3) The Court has ordered Watermaster to file a motion to determine the most 
appropriate base period, and suggested that a dryer period be considered. 

37 

~en·1-.Bonsignore 
~JngCiviJ Enginee~._A Corpor:uion _ ... 

'('7W!!.AVBIIASIN~n 
Vl' ATERMAsTEft 

322 



Response to questions from a stakeholder 

• Has consideration been given to using a hydrologic base period that would 
capture pre-overdraft conditions, ramp down, and more recent data? 

(1) Watennaster does not believe it is "necessary" to include years predating the 
significant overdraft that occurred in the 1950s. To do so would distort the water 
supply that likely will be available to the Basin in the foreseeable future, based 
upon the dryer conditions that began to manifest in the late l 990s, and have 
continued during the last 25 years. 

(2) The 2001-2020 proposed base period does capture ramp down and more recent 
data. 
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Response to questions from a stakeholder 

• Does the shorter proposed hydrologic base period adequately capture the variation 
in pumping over time, depletions that can be delayed by many years, and the 
resulting hydrologic conditions? 

( 1) These issues do not appear to be germane to the selection of an appropriate 
base period. 

(2) The 2001-2020 base period does capture the variation in pumping during that 
20-year period, as well as the depletions and hydrologic conditions during that 
period. 

(3) Additionally, the shorter and drier base period proposed would produce 17,500 
acre-feet per year of imported water that would increase the stream flow at the 
Lower Narrows by about 9,000 acre-feet per year, thus increasing stream flow 
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in the Mojave River. ~ 
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Future Scenario: Response to Supplemental Recharge to Alto (17,500 AFY) 
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WILL IAM J . BRUNICK 

LELANO P . MCELHANEY 

STEVEN M . KENNEDY 

BRUNICK, McELHANEY S. KENNEDY 
F'ROFl:SSIONAL LAW CORF'ORATION 

1839 C0MMERCENTER WEST 

SAN BERNARDINO, CALIFORNIA 92408 

MAILING ADDRESS: 

POST OFFICE BOX 13130 

SAN BERNARDINO, CALIFORNIA 92423-3130 

December 31, 2025 

Via E-mail (dhoffman'@fennemorelaw.com 
Derek Hoffman, Esq. 
Fennemore 
550 E. Hospitality L'.me, Suite 350 
San Bernardino, CA 92408 

TELEPHONE: (909) 869-630 1 
FAX: 1909) 388-1889 

RE: Mitsubish_i, Robertson's, CalPortland Comment Letter re Watermaster 
Recommendations for New. Hydrologic Base Period 

Dear Mr. Hoffman: 

As you know, during the December 12, 2025 Watennaster workshop, we did not 
have an opportunity or the time necessary to answer all questions presented in your 
December 11, 2025 comment letter. We attempt to so below. 

A. Applicability ofDWR Bulletin 84 

1. No response required. 

2. Yes. 

3. Yes, the SGMA BMP does not appear to provide any significantly different criteria for 
the selection of a base period. Additionally, SGMA provides a definition for the 
sustainable yield which fully aligns with the Judgment's definition of the PSY. See the 
following excerpt from the DWR BMP for SGMA, Water Budget, (2016) with the 
references to a "base period." 

(w) "Sustainable yield" means the maximum quantity of water, calculated over a 
base period representative oflong-term conditions in the basin and including any 
temporary surplus, that can be withdrawn annually from a groundwater supply 
without causit1g an undesirable result. 

It also is consistent with the definition of PSY set forth in the Judgment. 

B. Initial Hydrologic Base Period 1931-1990 

1. Because the Mojave River is the primary source of surface flow to the Basin, this 
determination is based primarily upon the surface water flows measured at the Forks. Wet 
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years are years where the surface flow is greater than the average surface flow from 1931-
1990; dry years are years where the surface flow is less than the average surface :flow 
from 1931-1990. "Extreme" wet and dry years are those years when surface flows are far 
above or below the magnitude of the average surface flow from 1931-1990. 

2. Yes, because the Mojave River is the main surface water source for the Basin, and the 
flow at the Forks is the best representation of wet and dry years for the Basin. However, 
Watermaster also looks at the precipitation records in the various watersheds, gage flows 
at the Lower Narrows, recycled water contributions in the TZ from VVWRA, calculated 
flows at the Helendale Fault, gage flows near Hodge, and gage flows at Barstow and 
Afton. 

C. Water Supply to the Basin Area 

1. There was a stream flow gage in Este in the Cushenbury Wash that was discontinued 
for a long period, and was recently re-activated. There also is a new stream flow gage at 
Sheep Creek Wash in Oeste. Reports Watermaster gives consideration to include, but are 
not limited to the following: DWR Bulletin 84 (1967), Webb (2000), Hardt (1971), 
Stamos (2001), the USGS Regional Water Table maps, the Upper Basin Mojave River 
Model, the Oeste Hydrologic Atlas and Oeste Hydrologic Sub-Area Hydrogeologic 
Report (2009), Este Hydrologic Atlas (2005), the USGS 2022 report "Hydrogeology and 
Simulation of Groundwater Flow in the Lucerne Valley Groundwater Basin, California" 

2. Yes, Watermaster considers precipitation data provided by NOAA and San Bernardino 
County. 

D. Watermaster Proposed Hydrologic Base Period 2001-2020 

1. The model results may provide information that suggests recommending a new 
hydrologic base period. If so, Watermaster will report that information to the Court and 
interested parties. When there is a working model it will be used to develop management 
scenarios to evaluate all various water supply conditions for setting PSY and FP A 
allowances. 

E. Hydrologic Base Period vs. Pumping and Consumptive Uses for purposes of 
PSY determination 

1. The Webb report in 2000 used the 1998 year for pumping and consumptive use, 
although the Watermaster's base period was then from 1931-1990. Likewise, 
Watermaster has consistently used the most recent pumping and groundwater level 
information for PSY calculations. 

2. No. Watermaster's position is that the hydrologic base period is foundational to PSY, 
although it is not the only source of data to be used in determining PSY. 

3. See response to number 1. A "representative year" is what we expect would be similar 
to the future pumping and consumptive use. The base period is the part of the PSY 
calculation that provides the average water supply to the Basin, with the expectation that 
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this pattern will repeat itselfin the future for planning purposes. For PSY determination, 
we expect that pumping in the near future approximates the current pumping patterns. 
The 2024 PSY Update prepared by Watennaster considered the most recently available 
data of pumping and consumptive use data (2018 to 2022), and water year 2022 was 
"assumed to represent pumping and consumptive uses on a forward-looking basis." (page 
3 of the Watermaster Memorandum titled "Updates for PSY, Consumptive Uses, and 
Free Production Allowance Recommendations (FPA) for Water Year 2024-25") The 
factors used for the representative year include the land use, pumping, consumptive uses. 

4. There is no contradiction. 1990 was the most recent data available at the time the initial 
PSY calculation was determined. The fact that 1990 was within the base period 1931-
1990 was not the criteria for its selection as representative year for cultural conditions. 

5. In Watermater's judgment, measured ground water pumping and ground water level 
measurements are the most reliable information available for PSY calculations in the 
Baja, Este and O~ste Subareas. The Judgment states that "Where actual records of data 
are not available, Watermaster shall rely on and use sound scientific and engineering 
estimates." (paragraph 24 w of the Judgment) 

6. Paragraph 24w of the Judgment mandates that Watermaster "rely on and use the best 
available records of data." Also, expert Dutton notes "PSY is total production in each 
Subarea plus the surplus or deficit of water supply." 

7. For the Baja Subarea, the regional model will help to eliminate data gaps. For Este and 
Oeste Subareas, recently installed streamflow gages at Cushenbury Wash and Sheep 
Creek respectively. Also, the new stream flow gage at Kane Wash in the Baja Subarea. 

8. Not for the 2026-2027 Water Year. 

F. Evaluation of Alternative Hydrologic Base Periods 

1. As previously indicated, Watermaster also agrees it is now appropriate to select a more 
recent and drier base period than 1931-1990. 

2.No. 

3. 6% drier than in the 1931-1990 base period. This is based on the data available for the 
Mojave River measured surface flows at the Forks for both the 1931-1990 base period 
and the 2001-2020 new base period. 

4. The modeling is being performed and paid for by the Mojave Water Agency, not the 
Watermaster. At present, the Mojave Water Agency does not intend to re-calibrate the 
UMBM to capture data beyond 2020. The UMBM will be replaced by the new Regional 
Groundwater Model. 

5. This question is unclear. The year 2022 was selected as representative of water supply 
use and disposal for future planning. 

6. Watermaster's 2024 PSY values were based upon water supply during the 2001-2020 
base period, and water uses based on 2022 data (which does not rely on the model, but 
is verified measured production), except for the Baja and Este Subareas for which 
Watermaster used pumping data and interpretation of water levels. 
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7. The magnitude of the 2002-2022 base period is about I I-percent drier than the average 
of the 1931-1990 base period; the difference is about6,529 acre-feet. The magnitude of 
the 2001-2020 base period is about 6-percent drier than the 1931-1990 base period; the 
difference between the average 2001-2020 and the 1931-1990 base period is about 3,903 
acre-feet. 

G. Cultural Conditions Evaluation 

1. No response required. 

2. The 1990s were abnormally high in terms of surface water supply, as measured at the 
Forks. See graph of surface flows at the Forks in the 1990s, compared to other time 
periods. As noted above, Watermaster defines extreme wet years as far above the 
"normal" average water supply. Any period that would include the 1990s shows a higher 
average water supply than the 1931-1990 long-term average and, therefore, would not 
represent the recent drier conditions. Additionally, the land uses in the 1990s are not 
comparable to current land uses. 

3.No. 

Response to Comments from EKI Environment & Water, Inc. (E:10) 

The EKI report seems to suggest ''the impact of the proposed hydrologic base period 
and the calculation of PSY in each subarea" should be considered in detennining an 
appropriate base period. The solution to this over drafted basin is to require the purchase of 
replacement water. Accordingly, the "impact" of the proposed hydro logic base period (which 
is a drier base period than the 1931-1990 base period) may result in lower PSY values which, 
in turn, would require the purchase of replacement water. 

The EKI Comment Letter also states: 

In the Statement [ofReasons], Watermaster claims that "Today's cultural conditions 
are represented by the new recent hydrologic base period of2001-2020, "(page 19). 
However, elsewhere in the Statement, and as quoted above, Watermaster explains that 
"Even though the hydrologic base period of 2001-2020 was recommended by 
Watermaster for all Subareas, Watermaster recognizes that for the Baja Subarea, 
special circumstances may warrant PSY determination based on limited data. For the 
Baja Subarea, the only reliable data available is pumping and water level 
measurements (which show recent recovery). This is true for the Este Subarea and the 
Oeste Subarea as well, " (page 14 ). While this may be a reasonable approach, it is 
unclear what criteria and process the Watermaster will use to determine what subset 
of available data for a given Subarea will be used to estimate PSY. (Italics added.) 

Therein, EKI acknowledges that comparison of pumping and water level 
measurements is "a reasonable approach" where, as here, pumping and water level 
measurements are the only "reliable data available." 
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Now that we have had an opportunity to respond to the comments/questions in 
your letter, we believe a meeting would be useful to further discuss the issues presented. 
To that end and subject to your availability and that of your expert witness, I propose a 
remote meeting on either August 8, 2026, from 10:00 a.m. to Noon, or on August 9, 2026, 
from 9:00 a.m. to 11 :00 a.m. Please advise as soon as you are able as to whether those 
dates and time work for you and your expert. 

LPM\pjq 
cc: Jeffrey Ruesch 

Robert C. Wagner 

u:IMWAIHoftinanlm'ekLtr12.31 .2S 

Very truly yours, 

BR McE fEY & KENNEDY PLC 

• C y 
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FENN EMORE. 

VIA EMAIL 

Andrea Hostetter 
Mojave Watermaster 
13 846 Conference Center Drive 
Apple Valley, CA 92307-4377 
Email: ahostetter@mo javewater .org 

January 5, 2026 

Derek Hoffman 
Director 

dhoffman@fennemorelaw.com 

550 E. Hospitality Lane, Suite 350 
San Bernardino, California 92408 
PH (559) 446-3224 I FX (559) 432-4590 
fennemorelaw .com 

Re: Mitsubishi, Robertson's, CalPortland Comment Letter 

Dear Ms. Hostetter: 

Mojave Watermaster Workshop re Watermaster Recommendations for 
New Hydrologic Base Period 

This firm represents Mitsubishi Cement Corporation ("Mitsubishi"), Robertson's Ready 
Mix, Ltd. ("Robertson's"), and CalPortland Company ("CalPortland"). Collectively, these 
parties ("Our Clients") have facilities located throughout the Mojave Basin Area within the Este, 
Centro, Alto and Baja Subareas. This letter is submitted for consideration and discussion at the 
Mojave Watermaster ("Watermaster") Board meeting to be held on January 14, 2026. Please 
distribute this letter to W atermaster Board members and staff. 

I. BACKGROUND FOR WATERMASTER CONSIDERATION OF AN UPDATED 
HYDROLOGIC BASE PERIOD 

At the hearing on August 4, 2025, the Court acknowledged the merit of Our Clients' 
objections to any rubber-stamping of a new hydrologic Base Period. The Court observed that the 
hydro logic Base Period is not redetermined annually and might be considered, at most, every 10 
or 12 years. The Court directed that the selection of a new hydrologic Base Period should be 
determined by separate motion "sometime next year" or at least prior to considering next year's 
updated Production Safe Yield ("PSY") or Free Production Allowance ("FP A") 
recommendations. 

Watermaster filed a Motion for Determination of hydrologic Base Period ("Motion") just 
weeks later, on September 3, 2025. Our Clients, and other parties, filed Oppositions to the Motion. 
Prior to the October 20, 2025, hearing on the Motion, the Court released its tentative decision that 
the Motion "for the indefinite future is denied." The Court recognized the importance of selecting 
an appropriate hydrologic Base Period, and the impact that this decision will have on PSY, FPA, 
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and other aspects of the Judgment. A copy of the Court's tentative decision is attached as 
Exhibit 1. 

The Court directed the parties to meet and confer and propose a process through which 
W atermaster would present its analysis and the information on which it is based, and continued 
the hearing to October 27, 2025. The parties met and conferred with Watermaster counsel to 
explore, if possible, a mutually agreeable public process for consideration of a new hydrologic 
Base Period. Though some alignment was reached on certain aspects of the process, the parties 
did not reach consensus. Attached as Exhibit 2 is the schedule our office proposed to the Court 
on October 27, 2025.1 At the hearing, Judge Reimer expressed his view that any new hydrologic 
Base Period would need to be both considered and approved by the W atermaster Board before 
being presented to the Court. Given the Court's directives to ensure a robust and transparent public 
process occurs in evaluating any new hydrologic Base Period, we encourage Watermaster to 
comply with the attached schedule and process. 

On November 12, 2025, Watermaster released a report entitled, "Watermaster Engineer's 
Statement of Reasons for Recommending 2001-2020 hydrologic Base Period" ("SOR")2 This 
office comments for Watermaster's consideration on December 11, 2025, to be addressed at the 
December 12, 2025, Watermaster Workshop, and we requested that these comments be included 
in the record. Additionally, we included comments prepared by our technical consultants, EKI 
Environment & Water ("EKI"). See Exhibit 3. 

At the Watermaster Workshop of December 12, 2025, Watermaster staff requested that 
further comments on the selection of a hydrologic Base Period be submitted to the Watennaster 
by January 5, 2026. Currently, the Watermaster has indicated the Watermaster Board will hold a 
public hearing to consider the Watermaster' s recommendation for the hydro logic Base Period at a 
special board meeting on January 14, 2026. We request that these comments be included in the 
record and the agenda packet for this meeting. Additionally, we include comments prepared by 
our technical consultants, EKI. See Exhibit 4. 

On December 31, 2025, we received correspondence from Watermaster legal counsel 
providing responses to questions raised in our December 11, 2025 comment letter. Due to the 
holidays and related scheduling constraints prior to the January 5th timeline to submit this letter, 
we reserve the right to review and further address W atermaster legal counsel's comments and 
responses. 

1 While the Court indicated it would enter an order shortly after the October 27, 2025 hearing, we are not aware of a 
final Court order as of the date of this letter. 
2 Watermaster Engineer's Statement of Reasons for Recommending 2001-2020 Base Period . 
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II. 1995-2024 IS THE MOST SUPPORT ABLE HYDROLOGIC BASE PERIOD 
AMONG ALTERNATIVES PRESENTED BY THE WATERMASTER 

DWR Bul1etin 84, Los Angeles vs. San Fernando, the Judgment's definition of PSY, the 
Court's direction to consider "climatic disruption" and utilize the "best available data," and the 
alternative periods presented by the Watermaster Engineer, 1995-2024 is a more appropriate 
hydrologic Base Period than the 2001-2020 period proposed by Watermaster staff. 

A. DWR Bulletin 84, Los Angeles vs. San Fernando, the Judgment's PSY 
Definition, and Court Directives Provide Criteria in Selecting a New 
Hvdrologic Base Period 

To date, the Watermaster's criteria for evaluating and adopting a new hydrologic Base 
Period are drawn from multiple sources. We address those sources here. 

DWR Bulletin 84 provides the following guidance regarding the criteria to be used for 
selecting a long-term base period: 

The base period conditions should be reasonably representative of long-time 
hydrologic conditions and should include both normal and extreme wet and dry 
years. Both the beginning and the end of the base period should be preceded by a 
series of wet years or a series of dry years, so that the difference between the amount 
of water in transit within the zone of aeration at the beginning and end of the base 
period would be a minimum. The base period should also be within the period 
of available records and should include recent cultural conditions as an aid for 
projections under future basin operational studies. 

(Watermaster SOR Exhibit A [DWR Bulletin 84], pg. 47-48, emphasis added). 

In the selection of a base study period, the court in Los Angeles vs. San Fernando stated 
that the base period in that case corresponded to the period with precipitation similar to the long­
term period of record 1872-73 through 1956-57. The Report of Referee (1962) stated the 
following: 

The desirable base study period is one during which precipitation characteristics in 
the Upper Los Angeles River area approximate the 85-year period ofrecord, 1872-
73 through 1956-57. A further requirement of such a period is that additional 
hydrologic information is available sufficient to permit an evaluation of the amount, 
occurrence and disposal of the normal water supply under recent culture conditions. 
The desirable base period includes both wet and dry periods similar in 
magnitude and occurrence to the normal supply, and during which there are 
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sufficient measurements and observations to relate the hydrology to recent 
culture. 

(SOR Exhibit B [Report of Referee], pg. 182; emphasis added.) 

The Judgment definition of Production Safe Yield is: 

Production Safe Yield - The highest average Annual Amount of water that can 
be produced from a Subarea: (1) over a sequence of years that is representative 
of long-term average annual natural water supply to the Subarea net of long­
term average annual natural outflow from the Subarea, (2) under given patterns 
of Production, applied water, return flows and Consumptive Use, and (3) without 
resulting in a long-term net reduction of groundwater in storage in the 
Subarea. 

(Judgment ,r 4.aa., emphasis added). 

Lastly, the Court in its 2022 Free Production Allowance Order stated: 

For instance, the present calculation of PSY has been based on a 60-year study of 
flows from 1930 to 1990. The Court questions whether a 60-year period in the 
middle of the 20th century is still an appropriately representative period from which 
to measure the long-term averages specified in the definition of PSY, especially 
given the 32 years that have passed since 1990 and the climatic disruptions 
that we have been experiencing during that time. If that is not the most 
representative period, should a different period be defined? Mr. Wagner has stated 
that, if the judgment were being negotiated today, it would be more prudent to select 
'a shorter, drier planning period (hydrologic base period) for local supply ... , 
resulting in a lower estimated Production Safe Yield and consequently lower annual 
Free Production Allowance.' (Wagner Deel., p. 6, 11. 18-21.) Is the Watermaster 
bound to rely upon what appears at this point in time to be a less-than-prudent 
period? 

(Court's September 16, 2022 Order Directing the Watermaster to Re-Evaluate PSY 
for the Entire Basin, Exhibit A, pg. 4-5, emphasis added.3) 

3 Court's September 16, 2022 Order Directing the Watermaster to Re-Evaluate PSY for the Entire Basin, Exhibit A, 
pg 4-5, available here https://www.mojavewater.org/wp-
content/uploads/2022/09/20220919 Notice Serving Court Order.pdf#page=7 
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The sources cited by Watermaster can be distilled into the following criteria in establishing 
an appropriate hydrologic Base Period: 

• Both Normal and Extreme, Wet and Dry Years 

• Base Period Must Be From Within Available Records 

• Include Recent Cultural Conditions 

• Highest Average Annual Amount of Water That Can Be Produced Without 
Resulting in a Long-term Net Reduction of Groundwater in Storage in the 
Subarea. 

• Consider Climatic Disruption 

The following subsections address each of these criteria, in tum, and how they support the 
selection of 1995-2024 as the most supportable base Hydrologic Period from among the 
alternatives presented by Watermaster. 

B. Both Normal and Extreme, Wet and Drv Years 

The Watermaster staff at the Workshop indicated that wet and dry years in the Basin are 
determined solely by whether Mojave River Flow at the Forks exceeds or falls below the 1931-
1990 average of 65,538 af/year.4 As such, "wet" years resulted in values higher than 65,538 af/year 
and "dry" years below 65,538 af/year. 

The Watermaster has not defined a magnitude above the average that it considers 
"extreme" for either wet or dry years. Based on the above definitions, however, Watermaster 
acknowledges that the 1995-2024 hydrologic Base Period would satisfy the applicable criteria. 
(SOR p. 16:17-18). 

The Watermaster did not analyze whether any alternative included "extreme" wet or dry 
years in any year, though it concluded that, for its 2001-2020 recommendation, such years were 
present. (See generally SOR section Evaluation of Alternative Hydrologic Base Periods, p. 15:1 
to 18:27). The Watermaster states that the 2001-2020 hydrologic Base Period contains "both 
normal and extreme wet and dry years" without detailing the basis for such extremes. (See SOR 
p. 12:6-7 and 19:16). EKI finds that 1995-2024 includes "extreme" years of wet and dry because 

4 Our Client's previously disputed whether flow at the Fork is an appropriate basis to determine Basin wide whether 
a year is hydrologically wet or dry. For purposes of this comment letter that assertion is maintained. 
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it includes extreme wet years like 2005 and 2023 (which are significantly above 65,538 af/year), 
and multi-year dry periods like 1999-2002 and 2013-2018 (which are significantly below).5 

As such, 1995-2024 contains both normal and extreme, wet and dry years, and satisfies this 
first element.6 

C. Period of Available Records 

The next element is that the hydrologic Base Period must be within the period of available 
records. The 1995-2024 range falls within the period of available records because the Watermaster 
began releasing annual reports in 1993-1994 and has collected annual reporting data ever since. 
The limitation on incorporating 2023-2024 water year data as a justification for Watermaster 
staffs proposed 2001-2020 hydrologic Base Period is an artificial and unnecessary limitation. 

1. The Watermaster Began Releasing Annual Reports in 1993-94 

1995-2024 falls within the available record period, as the Watermaster began releasing 
annual reports in 1993-1994, which include reporting and other measurement data as of that date.7 

2. Watermaster Alleges that Data from 2023-2024 Cannot be 
Incorporated due to UMBM Calibration and that 2023-2024 Data was 
not Available in 2022 

The Watermaster discounts multiple alternatives in part because (1) the Upper Mojave 
Basin Model ("UMBM") is only calibrated through 2020 and (2) the data from 2023-2024 water 
years were not available when the Watermaster originally proposed its 2001-2020 hydro logic Base 
Period in 2024. 

3. The Watermaster does not Explain the Significance of why the UMBM 
Model Calibration is Required for a New Hydrologic Base Period 

First, the Watermaster states 2002-2022 is not an appropriate selection "because the 
UMBM is calibrated through the year 2020." (SOR p. 17:16). Presumably, the Watermaster 

5 EKI December 12, 2025 Letter, pg. 4. 
6 Los Angeles vs. San Fernando provides that the hydrologic Base Period should be within a "similar magnitude" of 
the original hydrologic Base Period. The 1995-2024 period is within 2% of the 1931-1990 average currently used 
under the Judgment, and is much more similar to that standard than the 6% difference using 2001-2020. 
7 See Watermaster First Annual Report for Water Year 1993-94, available at https://www.mojavewater.org1wp­
content/uploads/2022/04/l ar9394 .pdf 
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objects to any hydrologic Base Period ending after 2020 on similar bases, despite not stating this 
in the SOR. 

The SOR is the first time the Watermaster has indicated UMBM calibration is a basis for 
why certain alternatives may be less feasible than others. The Watermaster did not discuss this 
limitation in the Motion8

, or its Reply9 to the Motion. Additionally, the Watermaster does not 
further describe or analyze this calibration issue in the SOR, beyond providing it as a basis to 
discount the proposed alternatives. 

The Watermaster does not describe: 

• What effect the UMBM model's ending has on the selection of a hydrologic Base 
period; 

• Whether the UMBM could be extended through 2024 ( especially given that the 
UMBM was recently extended through 2020 in the 2024 PSY Update)10; 

• Whether calibration is a required prerequisite for the selection of a hydrologic Base 
Period or merely helpful in analyzing options; 

• Whether this calibration issue supports waiting on any updated hydrologic Base 
Period until the full regional Model is released. 

When the SOR set forth its criteria for selecting a hydrologic Base Period, it primarily 
directs readers to Bulletin 84 and Los Angeles vs. San Fernando. (SOR pp. 5-6). The SOR did 
not consider current UMBM calibration as a "critical" element until the analysis started to 
discount alternatives (SOR p. 17). 

If the current UMBM calibration is critical enough to discount a potential hydrologic Base 
Period, then it is critical enough to delay approval of any hydrologic Base Period until the full 

8 Watennaster Motion for Detennination of hydrologic Base Period, available at 
20250903a Motion for Detenniniation of Hydrologic Base Period for PSY Calcs.pdf 
9 Watennaster Reply to Motion for Detennination of hydrologic Base Period, available at 
20251013 Watennaster Reply ISO Detennination HydrologicBasePeriod for PSY.pdf 
10 See Watennaster 2024 PSY Update, Appendix G Upper Mojave River Basin Groundwater Model, pg. 1 (The current 
UMRB model is an expanded and updated version of the 2007 version of the model, which was calibrated from water 
year 1997 to water year 2005 [ ... ] The model presented in this technical memorandum (TM) extends the spatial 
boundaries of the original UMRB model to include the upper basin (the watersheds of Deep Creek and West Fork) 
and is a fully integrated groundwater/surface-water numerical model. The calibration period was also extended and 
covers water years from 1951 to water year 2020.) emphasis added. 
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Regional model is done, or until the UMBM includes years through 2024. Additionally, without 
further analysis or explanation by the Watermaster as to the effect of calibration, it is not a proper 
basis to discount a hydrologic Base Period when the Watermaster has, within the last two years, 
updated the UMBM to include more recent years. As discussed below, the benefit of including 
more recent data from 1995-2024 more closely conforms to the criteria above when compared 
with the Watermaster' s claims as to needing a more recently calibrated UMBM. 

4. Watermaster Acknowledges that Hydrologic Base Periods with Data 
from 2023-2024 were not Analyzed in the 2024 PSY Update 

The Watermaster notes that "the PSY Update prepared by Watermaster in February of 
2024 evaluated a new hydrologic base period based on the information available at that time (up 
to the end of Water Year 2023). For that reason, Watermaster did not include a base period ending 
in 2024." (SOR 17:25-27). Watermaster's current assertions imply that because that data was not 
available then, it cannot be used now. The Court ordered the Watermaster in 2025 to file future 
motions for hydrologic Base Periods, not to make recommendations based on data collected as of 
the 2024 PSY Update. The Watermaster's analysis is unnecessarily limited to data as of the 2024 
PSY Update, for no reason other than it appears administratively convenient, since it would not 
require an update to the UMBM and would support the Watermaster's previous selection of 2001-
2020. 

D. Recent Cultural Conditions 

The SOR includes additional analysis of land-use changes in the Subareas from the 1990s 
to date. What the SOR fails to demonstrate is why a hydrologic Base Period ending in 2020 is 
appropriate when, as of the date of this letter, five years will have passed, and every other proposed 
hydrologic Base Period includes years after 2020. 

1. 1995-2024 Includes More Recent Years than 2001-2020 

The SOR does not explain why 2020 is an appropriate cutoff for recent cultural conditions, 
especially since all alternatives analyzed cover years after 2020. (SOR Table 2, p. 16). For 
hydro logic Base Periods that include the most recent cultural conditions, 2001-2020 is the least 
supportable option analyzed. (SOR Tables 1-2). 

A simple textual reading of the requirement "recent culture conditions" would focus on 
including "recent" years where available. As such, 1995-2024 includes four more recent years of 
cultural conditions compared to 2001-2020, which weighs in favor of 1995-2024 as a better 
hydrologic Base Period. 
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2. Cultural Conditions and Land Use Changes Occur Gradually 

Watermaster concludes that "alternative hydrologic base periods that begin in the 1990s do 
not meet the representation of recent cultural conditions, and therefore, they should not be 
considered appropriate hydrologic base periods for PSY redetermination," and as such, 1995-
2024 and 1998-2024 are discounted by Watermaster. (SOR 18:17-19). 

Watermaster states that data from the 1990s is not sufficiently recent, but as discussed 
above, simultaneously discounts both 1995-2024 and 1998-2024, which include the most recent 
years of recent cultural conditions and four more years than 2001-2020. Moreover, 1998-2024 
includes only two years earlier than 2001-2020, and Watermaster does not identify any dramatic 
changes that occurred in 1999 and 2000. The Watermaster's analysis suggests that two years of 
90s data significantly outweighs the value of the four most recent years. Watermaster' s proposed 
hydrologic Base Period based on this criterion appears to be inconsistent with the criteria set forth 
in Bulletin 84. 

Cultural conditions and land-use changes occur gradually and rarely vary from year to year 
without a significant intervening event. Accordingly, the hydrologic Base Period should 
generally include more recent data and exclude older data to capture cultural changes better. What 
the SOR fails to analyze, however, is that 1996 arguably saw the most significant event affecting 
land uses in the Mojave Basin in the last century: the entry of the Judgment and the Physical 
Solution. 

As such, 1995-2024 captures the most significant "cultural" change in its entirety because 
it covers the last year before the implementation of the Physical Solution through the present, and 
it also meets the other criteria of Bulletin 84. 1995-2024 is the only proposed hydrologic Base 
Period that covers (1) the entry of the Judgment and (2) the most recent cultural conditions. 

3. 1995-2024 Includes Watermaster's Proposed PSY Representative Year 
Within the Hydrologic Base Period 

Watermaster states that "that when calculating PSY, the year representative of pumping 
and consumptive uses does not necessarily need to be strictly contained within the time frame of 
the hydrologic base period." (SOR 12:25-27). It is unclear on what basis Watermaster considers 
this to be appropriate under current circumstances or under the Judgment. 
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Watermaster's assertions are not consistent with the structure of the PSY definition, or the 
fact that the original "representative year" (1990) was limited to being within the hydrologic Base 
Period (1931-1990) as set forth in the Stipulated Judgment. The definition of PSY is as follows: 

The highest average Annual Amount of water that can be produced from a Subarea: 
(1) over a sequence of years that is representative oflong-term average annual 
natural water supply to the Subarea net of long-term average annual natural 
outflow from the Subarea, (2) under given patterns of Production, applied water, 
return flows and Consumptive Use, and (3) without resulting in a long-term net 
reduction of groundwater in storage in the Subarea. 

(Judgment section 4.aa, emphasis added) 

It is unclear from this definition where the Watermaster finds it has authority to select a 
"representative year" outside of clause (1) which is the hydrologic Base Period. 
Additionally, the Watermaster notes that the original "representative year" (1990) was 
limited to the original hydrologic Base Period (1931-1990) despite the entry of the 
Judgment occurring six years after 1990. Why would the Judgment have utilized 1990 
when data was available for 1991-1994 by the time the Judgment was entered in 1996? 
How would a year be "representative of 1931-1990" when it is not included in that data 
set? 

While the Court may have permitted this in the past, the selection of 1995-2024 
largely resolves this issue by including the most recent years into the hydrologic Base 
Period, including 2022. 

For this reason, 1995-2024 is more appropriate as a hydrologic Base Period as 
compared to 2001-2020. 

E. Highest Average Annual Amount of Water That Can Be Produced Without 
Resulting in a Long-term Net Reduction of Groundwater in Storage 

As noted above, the PSY definition requires the Watermaster to select values that reflect 
the "highest average annual amount of water that can be produced from a Subarea," "without 
resulting in a long-term net reduction of groundwater in storage in the Subarea." Watermaster's 
analysis does not appear to evaluate the impact of the proposed base Hydro logic Period alternatives 
onPSY. 
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The hydro logic Base Period is foundational to PSY. Any proposed new hydro logic Base 
Period should have analyzed these requirements and impacts. W a term aster's determination to 
recommend a "drier" hydro logic Base Period contradicts this requirement from the Judgment. 

When considering these requirements, 1995-2024 is the most supportable alternative 
among the periods presented by Watermaster. It yields a 2% increase in total water supply 
compared to 1931-1990, while meeting all other criteria discussed above. Watermaster has 
acknowledged that"[ f]rom a water supply perspective, a larger magnitude of average water supply 
might yield a higher PSY value," but then fails to account for the fact that the Judgment requires 
a base period that supports a maximum-not minimum or unduly conservative-PSY.11 2001-
2020 specifically fails to meet this requirement and renders a 6% decrease in total water supply 
relative to 1931-1990. 

F. Climatic Disruption 

We disagree with Watermaster's implication that "[t]he Court previously asked that we 
consider a drier and more recent hydrologic planning period" equates to an order to recommend 
a drier hydro logic Base Period. The fol] quote from the Court's Order dated September 19, 
2022, regarding the 2022 FP A approvals, is as follows: 

For instance, the present calculation of PSY has been based on a 60-year study of 
flows from 1930 to 1990. The Court questions whether a 60-year period in the 
middle of the 20th century is still an appropriately representative period from which 
to measure the long-term averages specified in the definition of PSY, especially 
given the 32 years that have passed since 1990 and the climatic disruptions that 
we have been experiencing during that time. If that is not the most representative 
period, should a different period be defined? Mr. Wagner has stated that, if the 
judgment were being negotiated today, it would be more prudent to select "a 
shorter, drier planning period (hydrologic base period) for local supply ... , 
resulting in a lower estimated Production Safe Yield and consequently lower annual 
Free Production Allowance." (Wagner Deel., p. 6, 11. 18-21.) Is the Watermaster 

11 We disagree with Watermaster's characterization that "[t]he Judgment is intended as a funding mechanism so that 
those that pump more than their FPA will be required to purchase Replacement Water from Watermaster for recharge 
in a given subarea." (SOR 6:8-10). While the Judgment contains this funding mechanism for parties that need to 
purchase Replacement Water, the Judgment is intended to "declar[e] and adjudicate[ .. . ] the rights to reasonable and 
beneficial use of water by the Parties in the Mojave Basin Area." (Judgment section II.A. I .a). This is implemented in 
practice by the definition of PSY, which requires the Highest Average Annual Amount be producible by the Parties, 
thereby promoting the greatest "reasonable and beneficial use" of water by the Parties. Selecting a hydrologic Base 
Period to require more Rampdown than necessary for the mere purpose of parties acquiring more Replacement Water 
is not consistent with the principles of the Judgment. 
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bound to rely upon what appears at this point in time to be a less-than-prudent 
period? 

(Emphasis added). 

At no time has the Court ordered the Watermaster to recommend a drier hydrologic Base 
Period, as acknowledged by Watermaster staff at the Workshop. Despite this acknowledgment, 
multiple alternative hydrologic Base Periods were discounted by Watermaster apparently because 
theywerenot"drier"thanthe 1931-1990average. (SORp.17:12-13). 

The Court directed Watermaster to consider "climatic disruption" from 1990 to the present, 
when considering whether to propose a new hydrologic Base Period. Climate disruption does not 
reflexively equate to "drier" conditions. Climatic disruption is intended to more accurately capture 
the volatility between extremely wet years and severe droughts that have occurred since 1990. 
EKI notes that MW A studies indicate that "extreme flow events are expected to continue into the 
future," alongside drier years. 12 Climatic disruption should focus on extremes of both ends, since 
the average water supply in this Basin is calculated by averaging across extreme wet and extreme 
dry events to reach an "average." 

A hydrologic Base Period of 1995-2024 would more accurately include "extreme wet years 
like 2005 and 2023, and multi-year dry periods like 1999-2002 and 2013-2018," and therefore 
captures climatic disruption more accurately than 2001-2020. 13 

III. CONCLUSION 

We appreciate Watermaster's release of the SOR, holding the December 12, 2025, 
Workshop, and its intention to hold a public hearing to approve any proposed recommendations 
relating to the hydrologic Base Period. 

We request that, among the alternatives presented by the Watermaster Staff to date, the 
Watermaster Board adopt the recommendation of 1995-2024 as the hydrologic Base Period, rather 
than 2001-2020. 1995-2024 more closely meets the requirements in Bulletin 84, Los Angeles vs. 
San Fernando, the Judgment's definition of PSY, and the Court's direction to consider "climatic 
disruption" and utilize the "best available data." We further request Watermaster update its 
analysis in response to this comment letter and provide all available and additional information for 
the updated analysis or updated recommendations for any new hydrologic Base Period selection 
for each S ubarea. 

12 EK.I December 12, 2025 Letter, pg. 5. 
13 Id at pg. 4. 
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We reserve the right to further comment on the December 31, 2025, response letter from 
Watermaster legal counsel, and any further information provided by Watennaster or other parties 
prior to and at the January 14, 2026, public hearing. We also reserve the opportunity to review 
and consider any new or different information that might warrant a different recommendation or 
update. 

We look forward to participating in further discussions and attending future Watermaster 
board meetings, where these matters will be considered for approval and recommendation to the 
Court. 

DHOF 
Enclosures 

Sincerely, 

FENNEMORE LLP 

~ 
Derek Hoffman 

cc/eric: L. McElhany (lmcelhaney@bmklawplc.com) 

62865530 

62865530.4 

-

345 



EXHIBIT 1 

346 



1. 

CIV208568 

Tentative Ruling: 

r 
CITY OF BARSTOW VS CITY 
OF ADELANTO 

MOTION FOR DETERMINATION OF 
HYDROLOGIC BASE PERIOD FOR 
PRODUCTION SAFE YIELD 
CALCULATIONS BY THE MOJAVE 
WATER AGENCY 

The Watermaster's motion to change the hydrologic base period from 1931-1990 to 2001-2020 
for the indefinite future is denied. Because of the importance of identifying an appropriate base 
period, the denial is without prejudice to a more robustly supported motion that addresses the 
Court's concerns. 

The Court is mindful of the timeline facing the Watermaster. To avoid holding up the 
Watermaster's calculations of PSY and FPA, the Watermaster's annual report, and the annual 
motion regarding the Watermaster's recommended changes to FPA, the Court will consider the 
possibility of granting the motion on a temporary basis, i.e., authorizing the propesed base period 
(2001-2020) to be used in calculating the FPA recommendations for water year 2026-2027. The 
parties should be prepared to discuss that possibility, as well as the Watermaster's motion to 
adopt the proposed base period on an on-going basis. 

Analysis: 

There are two fundamental questions presented by the motion. The first is whether the proposed 
base period is a more reasonable representation of long-term hydrologic conditions in the basin 
than the existing base period. The second question is whether the proposed base period is a 
better representation of those conditions than any of the possible alternative periods. The motion 
addresses only the former. It does not mention possible alternative periods at all. 

In its reply, the Watermaster argues that it would be a waste of scarce resources to evaluate other 
alternative base periods. (Reply, p. 3.) The Court disagrees. If other alternatives are not 
considered, there is no way to determine whether the selection of the proposed base period 
complies with the Judgment's requirement that the Watermaster rely upon the "best available 
records and data to support implementation of this Judgment." 

Similarly, the Watermaster argues that it would be burdensome to evaluate "more than 100 years 
of data." (Reply, p. 3.) Again, the Court is not persuaded. No one is suggesting that the 
Watermaster must evaluate potential base periods that include or overlap with portions of the 
existing base period (1931-1990.) Instead, the question is whether there are other potential base 
periods since 1990 that would better represent the basin than either 1931-1990 or 2001-2020. 

The Watermaster contends that any new base period should meet the criteria specified in DWR 
Bulletin No. 84. It is unclear, however, whether compliance with the bulletin is required. The very 
language that the Watermaster quotes is aspirational ("should") rather than mandatory ("shall"). 
Nevertheless, the Watermaster does not address the issue. 

Assuming arguendo that the bulletin is at least persuasive if not mandatory, the proposed base 
period does not satisfy the bulletin's criteria. One criterion is that "[b]oth the beginning and end of 
the base period should be preceded by a series of wet years or a series of dry years .... " In 
addressing the requirement concerning the beginning of the period, the Watermaster asserts that 
the beginning of the proposed base period was "preceded by a series of dry years, i.e., dry years 
in 1999 and 2002 precede the 2001 beginning of the base period .... " (Motion, p. 4. ) 2002 did 
not precede 2001 . Therefore, only one dry year, 1999, preceded the beginning of the proposed 
period in 2001 . Because a single dry year does not constitute a "series" of dry years., that criterion 
is not met. Thus, assuming arguendo that Bulletin No. 84 describes the correct criteria to be used 
when selecting a new base period, the base period proposed does not meet those criteria. 
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The motion also argues that "recent cultural conditions" will be better reflected in the proposed 
base period than in the existing base period. But the Watermaster offers no evidence that those 
conditions were significantly different in 2001-2020 as compared to 1931-1990. While the Court 
has little doubt that they are, the Court needs to rely on evidence, not its assumptions. (Even if 
the evidence had been presented, it is unclear how the "cultural conditions" relate to the selection 
of the base period as opposed to being later factored into the RMRBM.) 

To allow a careful evaluation of the Watermaster's assertions regarding the distribution of normal 
wet years, extremely wet years, normal dry years, and extremely dry years, the Court needs to 
know the criteria by which the Watermaster distinguishes normal years from extreme years. 
Similarly, the Watermaster offers no evidence (as opposed to argument in its Reply) to support 
the implicit conclusion that water flow at the Forks reasonably represents the water supply for the 
basin as a whole. It may be, but the motion does not address the issue. 

The Watermaster suggests in its Reply that, because the Judgment does not expressly require 
Court approval of changes in the base period, the Watermaster should be deemed to have the 
discretion to pick whatever base period it believes is most appropriate. (Reply, pp, 2 & 9.) That 
reasoning fails, because the Watermaster is required to obtain court approval for changes in FPA 
The base period is integral to the calculation of PSY and the resulting recommendations regarding 
changes to FPA If the Watermaster is relying upon a base period that has not been approved, 
then the Court will be reluctant to approve recommendations based on that base period. 
Regardless of the express terms of the Judgment, as a practical matter the Watermaster's 
preferred base period needs judicial endorsement. 
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Electronically FILED by Superior Court of California, County ofRiverslde on 10/24/2025 02:29 PM 
Case Number CIV208568 0000146268151 , Jas_on B. Galkin, Executive Officer/Clerk oflhe Court By Joanne Bishop, Clerk 

1 Derek Hoffman, Bar No. 285784 
Email: dhoffmanc@fennemorelaw.com 

2 Darien K. Key, Bar No. 324353 
Email: dkey@fennemorelaw.com 

3 FENNEMORE LLP 
550 E. Hospitality Lane, Suite 350 

4 San Bernardino, CA 92408 
Tel: (909) 890-4499 / Fax: (909) 890-9877 

5 

6 Attorneys for MITSUBISHI CEMENT 
CORPORATION, ROBERTSON'S READY 

7 MIX, LTD., and CALPORTLAND COMPANY 

8 

9 

10 

11 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 

COUNTY OF RIVERSIDE - CENTRAL DISTRICT 

Coordination Proceeding Special Title 
12 (Cal. Rules of Court, Rule 3.550) 

MOJAVE BASIN WATER CASES 

Case No. JCCP5265 Mojave Basin Water Cases 
Dept. 1, Riverside Superior Court 
Hon. Craig G. Reimer 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

CITY OF BARSTOW, et al., 

Plaintiff, 

v. 

CITY OF ADELANTO, et al., 

Defendant. 

AND RELATED CROSS-ACTIONS. 

Lead Case CIV208568 
Coordinated With San Bernardino Superior Court 
Case No. CIVSB2218461 

MITSUBISID CEMENT CORPORATION, 
ROBERTSON'S READY MIX, LTD. AND 
CALPORTLAND COMP ANY PROPOSED 
SCHEDULE FOR BASE PERIOD AND 
RELATED MOTIONS 

Date: 
Time: 
Dept: 

Oct27,2025 
10:00 a.m. 
1 

MITSUBISI-Il CElvIBNT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPORTLAND 
COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 MITSUBISHI CEMENT CORPORATION ("Mitsubishi"), ROBERTSON'S READY 

2 MIX, LTD. ("Robertson's"), and CALPORTLAND COMPANY ("CalPortland"), collectiveJy, the 

3 "above-captioned parties," by and through their attorneys of record, Fennemore LLP, hereby 

4 submit this proposed schedule for stakeholder engagement, Watermaster motion and Court 

5 detennination of the "base period" and related Watermaster processes. This proposal is made 

6 following the October 21, 2025, hearing on Watermaster's Motion for Determination ofHydrologic 

7 Base Period for Production Safe Yield Calculations, and consideration of the Court's tentative 

8 ruling to deny that Motion. 

9 Pursuant to Court's direction at the hearing on October 21, 2025, counsel for the 

10 above-captioned parties initiated and conducted a meet and confer with counsel for the 

11 Watermaster, California Department of Fish and Wildlife, Golden State Water Company and 

12 Newberry Springs Recreational Lakes Association on October 23, 2025. Though some progress 

13 was made, a consensus proposal was not reached and does not appear to be reachable. 

14 The above-captioned parties propose the following schedule for the Court's consideration. 

15 As the Court already expressed its willingness to consider, the Court may need to enter an order 

16 relieving certain timing obligations under the Judgment and the Watermaster's Rules and 

17 Regulations to accommodate the following schedule, pursuant to the Court's authority under 

18 Judgment§ 19. 

19 The above-captioned parties reserve the right to consider adjustments to the proposed 

20 schedule and to present further argument, views and objections to alternative proposals at the 

21 continued hearing on October 27, 2025. 

22 Ill 

23 Ill 

24 Ill 

25 Ill 

26 Ill 

27 Ill 

28 
- 2 -

MITSUBISID CEJvfENT CORPORATION, ROBERTSON'S READY :tvfiX, LTD. AND CALPORTLAND 
COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Description 

Watennaster releases Base Period Recommendations and 
supporting materials 

W atennaster Workshop - Base Period 

W atennaster Board Meeting - Base Period 

Watennaster Motion to adopt Base Period 

Opposition(s) to Watermaster Motion to adopt Base Period 

Watennaster Reply ISO Motion to adopt Base Period 

Court Hearing - Base Period 

Watermaster releases FP A Recommendations and draft 
Annual Report 

Watennaster Workshop - FP A 

Watennaster Board Meeting - FP A Recommendations and 
draft Annual Report 

Watennaster Motion to adopt FP A Recommendations and 
draft Annual Report 

Opposition(s) to Watermaster Motion to adopt FPA 
Recommendations and draft Annual Report 

Watennaster Reply ISO Motion to adopt FPA 
Recommendations and draft Annual Report 

Court Hearing - FP A Motion 

Date 

November 12, 2025 

December 12, 2025 

January 28, 2026 

February 11, 2026 

March 3, 2026 

March 11, 2026 

March 18, 2026 

March 23, 2026 

April 22, 2026 

May 27, 2026 

June 1, 2026 

June 22, 2026 

June 30, 2026 

July 8-10, 2026 

20 Dated: October 24, 2025 FENNEMORE LLP 

21 

22 

23 

24 

25 

26 

27 

28 

a-;;J;Hofffl{IJ--

- 3 -

Darien K. Key 
MITSUBISHI CEMENT 
CORPORATION, ROBERTSON'S 
READY MIX, LTD., and 
CALPORTLAND COMPANY 

MITSUBISHI CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPORJLAND 
COMP ANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PROOF OF SERVICE 

STATE OF CALIFORNIA, COUNTY OF SAN BERNARDINO 

Re: City of Barstow v. City of Adelanto, et al.; 
Riverside Superior Court Case No.: CIV 208568 

I am employed in the County of Fresno, State of California. I am over the age of 18 years and not 
a party to the within action; my business address is: 8080 North Palm Ave. Third Floor, Fresno, 
CA 93711. On October 24, 2025, I served copies of the within documents described as 
MITSUBISID CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND 
CALPORTLAND COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND 
RELATED MOTIONS on the interested parties in this action in a sealed envelope addressed as 
follows: 

See attached Service List 

[} BY MAIL - I am "readily familiar" with the firm's practice of collecting and processing 
correspondence for mailing. Under that practice, it would be deposited with the United States 
Postal Service on the same day in the ordinary course of business, with postage thereon fully 
prepaid at San Bernardino, California. I am aware that on motion of the party served, service 
is presumed invalid if postal cancellation date or postage meter date is more than one day after 
date of deposit for mailing in affidavit. 

D BY PERSONAL SERVICE - I caused such envelope to be delivered by hand to the offices 
of the addressee pursuant to C.C.P. § 1011. 

BY EXPRESS MAIL/OVERNIGHT DELIVERY - I caused such envelope to be delivered D by hand to the office of the addressee via overnight delivery pursuant to C.C.P. § 1013( c ), with 
delivery fees fully prepaid or provided for. 

D BY FACSIMILE - I caused such document to be delivered to the office of the addressee via 
facsimile machine pursuant to C.C.P. § 1013(e). Said document was transmitted to the 
facsimile number of the office of the addressee from the office of Gresham Savage Nolan & 
Tilden, in San Bernardino, California, on the date set forth above. The facsimile machine I 
used complied with California Rules of Court, Rule 2003(3) and no error was reported by the 
machine. Pursuant to California Rules of Court, Rule 2009(i), I caused the machine to print a 
record of the transmittal, a copy of which is attached to this declaration. 

[3 BY ELECTRONIC/EMAIL - Pursuant to the party's express consent to receive electronic 
service, I caused such document to be delivered to the office of the addressee via electronic e­
mail pursuant to C.C.P. §1010.6(a)(2)(A)(ii). Said document was transmitted to the email 
address of that office which is listed on the attached Service List. Said document was served 
electronically and the transmission was reported as complete and without error. 

FEDERAL - I am employed in the office of a member of the bar of this court at whose 
direction the service was made. 

I declare under penalty of perjury under the laws of the State of California that the foregoing 
is true and correct. Executed on October 24, 2025, at Fresno, California. 

ENOUR 
- 4 -

MITSUBISHI CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPOR1LAND 
COMP ANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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SERVICE LIST 

Re: City of Barstow v. City of Adelanto, et al.; 
Riverside Superior Court Case No.: CIV 208568 

William J. Brunick, Esq. Attorneys for Defendant/Cross-
Leland P. McElhaney, Esq. Complainant, 
Brunick, McElhaney & Kennedy PLC MOJAVE WATER AGENCY 
1839 Commercenter West 
P.O. Box 13130 
San Bernardino, CA 92423-3130 
Email: bbrunick@bmklaw12lc.com 
lmcelhaney(@.bmklaw12Ic.com 

Mojave Basin Area Watermaster MOJAVE BASIN AREA WATERMASTER 
c/o Jeff, 
Watermaster Services Manager 
13846 Conference Center Drive 
Apple Valley, CA 92307-4377 
Email: jruesch(@mojavewater.org 

watennaster@mojavewater.org 

Diana J. Carloni NEWBERRY SPRINGS RECREATIONAL 
21001 N. Tatum Blvd. Suite 1630.455 LAKES ASSOCIATION 
Phoenix AZ 85050 
Diana@carlonilaw.com 

Rob Bonita DEPARTMENT OF FISH & WILDLIFE 
EricM. Katz 
Carol A.Z. Boyd 
300 South Spring Street, Suite 1702 
Los Angeles, CA 90013 
Carol. Boyd@doj.ca.gov 

Stephanie Osler Hastings GOLDEN STATE WATER COMPANY 
Mackenzie W. Carlson 
BROWNSTEIN HY A TT FARBER 
SCHRECK, LLP 
1021 Anacapa Street, 2nd Floor 
Santa Barbara, CA 93101 
SHastin!!s(@bhfs.com 
Mcarlson@bhfs.com 

- 5 -
WTSUBISID CEMENT CORPORATION, ROBERTSON'S READY :MIX, LTD. AND CALPORTLAND 

COMP ANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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FENN EMORE. 

VIA EMAIL 

Andrea Hostetter 
Mojave Watermaster 
13 846 Conference Center Drive 
Apple Valley, CA 92307-4377 
Email: ahostetter@mojavewater.org 

December 11, 2025 

Derek Hoffman 
Director 

dhoffman@fennemorelaw.com 

550 E. Hospitality Lane, Suite 350 
San Bernardino, California 92408 
PH (559) 446-3224 I FX (559) 432-4590 
fennemorelaw.com 

Re: Mitsubishi, Robertson's, CalPortland Comment Letter 

Dear Ms. Hostetter: 

Mojave Watermaster December 12, 2025 Workshop re Watermaster 
Recommendations for New Hydrologic Base Period 

This firm represents Mitsubishi Cement Corporation ("Mitsubishi"), Robertson's Ready 
Mix, Ltd. ("Robertson's"), and CalPortland Company ("CalPortland"). Collectively, these 
parties ("Our Clients") have facilities located throughout the Mojave Basin Area within the Este, 
Centro, Alto, and Baja Subareas. This letter is submitted for consideration and discussion at the 
Mojave Watermaster ("Watermaster") Workshop meeting to be held on December 12, 2025. 
Please distribute this letter to Watermaster Board members and staff. 

I. BACKGROUND FOR WATERMASTER WORKSHOP REGARDING 
CONSIDERATION OF AN UPDATED HYDROLOGIC BASE PERIOD 

At the hearing on August 4, 2025, the Court acknowledged the merit of Our Clients' 
objections to any rubber-stamping of a new hydrologic Base Period. The Court observed that the 
base hydro logic period is not redetermined annually and might be considered, at most, every 10 or 
12 years. The Court directed that the selection of a new hydrologic Base Period should be 
determined by separate motion "sometime next year" or at least prior to considering next year's 
updated Production Safe Yield ("PSY") or Free Production Allowance ("FP A") 
recommendations. 

62797269.3 
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Watermaster filed a Motion for Determination of hydro logic Base Period just weeks later, 
on September 3, 2025. Our Clients, and other parties, filed Oppositions to the Motion. Prior to 
the October 20, 2025, hearing on the Motion, the Court released its tentative decision that the 
Motion "for the indefinite future is denied." The Court recognized the importance of selecting an 
appropriate hydro logic Base Period, and the impact that this decision will have on PSY, FP A, and 
other aspects of the Judgment. A copy of the Court's tentative decision is attached as Exhibit 1. 

The Court directed the parties to meet and confer and propose a process through which 
Watermaster would present its analysis and the information on which it is based, and continued 
the hearing to October 27, 2025. The parties met and conferred with Watermaster counsel to 
explore, if possible, a mutually agreeable public process for consideration of a new hydrologic 
Base Period. Though some alignment was reached on certain aspects of the process, the parties 
did not reach consensus. Attached as Exhibit 2 is the schedule our office proposed to the Court 
on October 27, 2025. 1 At the hearing, Judge Reimer expressed his view that any new hydrologic 
Base Period would need to be both considered and approved by the Watermaster Board before 
being presented to the Court. The Workshop is an early step in this process, but not the only step 
in the public process. 

Given the Court's directives to ensure a robust and transparent public process occurs in 
evaluating any new hydrologic Base Period, we encourage Watermaster to comply with the 
attached schedule and process. 

On November 12, 2025, Watermaster released a report entitled, "Watermaster Engineer's 
Statement of Reasons for Recommending 2001-2020 hydrologic Base Period" ("SOR")2 We 
provide these comments for Watermaster's consideration at the December 12, 2025, Watermaster 
Workshop, and we request that these comments be included in the record. Additionally, we include 
comments prepared by our technical consultants, EKI Environment & Water ("EKI"). EKI's 
comments are attached as Exhibit 3. 

1 While the Court indicated it would enter an order shortly after the October 27, 2025 hearing, we are not aware of a 
final Court order as of the date of this letter. 
2 Waterrnaster Engineer's Statement of Reasons for Recommending 2001-2020 Base Period. 

62797269.3 
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II. COMMENTS REGARDING WATERMASTER SOR 

We request Watermaster address the following questions and comments at the Workshop 
regarding the SOR. 

A. Applicability of DWR Bulletin 84 

Watermaster SOR Reference Question/Comment 

SOR reliance on Bulletin 84 as the 1. The SOR emphasizes selection of a 
standard and criteria for selecting a hydrologic Base Period based primarily 
new hydrologic Base Period. (See upon guidance from the 1967 DWR 
SOR, pg. 2-5)3 Bulletin 84 and the 1975 opinion in City 

of Los Angeles vs. City of San Fernando, 
et al., 14 Cal.3d 199 (1975). 

2. Does W atermaster contend that the 
standards in the above-referenced 
records reflect the best current 
methodology for determining a new 
hydrologic Base Period for the Mojave 
Basin and each of its Subareas? 

3. Has Watermaster considered other 
guidance materials such as California 
Department of Water Resources' 
Sustainable Groundwater Management 
Best Management Practices for Water 
Budgets?4 

3 Summary of SOR pgs 2-5. 
4 DWR BJ\1P for SGMA, Water Budget, (2016) available at https://water.ca.gov/-/media/DWR-Website/Web­
Pages/Programs/Groundwater-Management/Sustainable-Groundwater-Management/Best-Management-Practices­
and-Guidance-Documents/Files/BMP-4-Water-Budget ay 19.pdf 
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B. Initial Hydrologic Base Period 1931-1990 

Watermaster SOR Reference Question/Comment 

"Based upon DWR's guidance in 1. How does W atermaster define "normal" 
Bulletin 84, the Parties and the Court and "extreme" wet and dry years? 
in City of Barstow determined the 
initial hydrologic Base Period should 2. Is Watermaster's definition of wet and 
be from 1931 to 1990, because it dry years based solely upon flows at the 
includes both normal and extreme wet Forks? 
and dry years." (SOR 5:25-27). 

C. Water Supply to the Basin Area 

Watermaster SOR Reference Question/Comment 

"Surface water inflow to the Alto Subarea is 1. Please identify all records and reports 
measured flow of the Mojave River at the Watermaster is relying upon for surface 
Forks and is the sum of reported values from water inflow to the Este and Oeste 
USGS gage stations at West Fork Mojave Subareas. 
River near Hesperia, CA and Deep Creek near 
Hesperia, CA. This measured USGS gage 
data provides the best available information 
regarding the surface water inflow to the 
Basin Area. There are very few records of 
surface water inflow to the Este and Oeste 
Subareas." (SOR 11: 17-22) 
"Watermaster reviewed records of 2. Has Watermaster considered any third-
precipitation. Although there are several party data that can provide reliable 
precipitation stations located within the precipitation records? 
Forks' watershed, the reliability of this data is 
questionable. The precipitation records are 
short, inconsistent, and intermittent (see 
Exhibit M). For these reasons, Watermaster 
believes the measured flow of the Mojave 
River at the Forks continues to be the record 
indicative of the long-term water supply to the 
Basin Area. Additionally, the flow record at 
the Forks provides a clear indication of wet 
and dry periods in the Basin Area." (SOR 
11:23-12:2) 
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D. Watermaster Proposed Hydrologic Base Period 2001-2020 

Watermaster SOR Reference Question/Comment 

"Once the hydrologic Base Period is set, there 1. Does Watermaster intend to present any 
is no reason to reset it every year, or at any update to its recommendations for a new 
other time unless the conditions upon which it hydrologic Base Period once its model 
is based change significantly." (SOR 12:13- update is completed? 
15). 

E. Hydrologic Base Period vs. Pumping and Consum ptive Uses for purposes of 
PSY determination 

Watermaster SOR Reference Question/Comment 

"W atermaster needs to clarify that when 1. This paragraph is unclear. Please 
calculating PSY, the year representative of provide the legal and technical basis for 
pumping and consumptive uses does not Watermaster's contention that the 
necessarily need to be strictly contained representative year for PSY may be 
within the time frame of the hydro logic Base outside the hydrologic Base Period. 
Period." (SOR 12:25-27) 

2. Is it Watermaster' s position that the 
hydrologic Base Period is not 
foundational to PSY? 

3. If PSY can be based upon some 
"representative year," outside the 
hydrologic Base Period as Watermaster 
suggests, what criteria, data, factors, and 
standards does Watermaster contend 
would apply in selecting a 
"representative year" for PSY?5 

4. W atermaster' s interpretation appears to 
contradict the fact that the first PSY 
year (1990) was within the hydrologic 
Base Period sequence ( 1931-1990). (See 

5 See Judgment sections 4.aa.(1)-(2). 

62797269.3 
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"Even though the hydrologic Base Period of 
2001-2020 was recommended by 
Watermaster for all Subareas, W atermaster 
recognizes that for the Baja Subarea, special 
circumstances may warrant PSY 
determination based on limited data. For the 
Baja Subarea, the only reliable data available 
is pumping and water level measurements 
(which show recent recovery). This is true for 
the Este Subarea and the Oeste Subarea as 
well." (SOR 14:4-9) 

5. 

6. 

7. 

8. 

SOR 12:27-13:2; Table C-1 of the 
Judgment). 

This paragraph is not clear. Please 
elaborate. 

What provisions of the Judgment does 
Watermaster contend would allow PSY 
determination to be based on limited 
data? 

What is Watermaster' s plan and 
timeline to address and fill any known 
information gaps for Este, Baja, and 
Oeste? 

Please clarify whether W atermaster is 
still considering recommending 
different hydrologic Base Periods for 
each Subarea. If so, what data, criteria, 
or other factors would W atermaster 
consider in determining whether to 
recommend a different hydrologic Base 
Period for a particular Subarea? 

F. Evaluation of Alternative Hvdrologic Base Periods 

Watermaster SOR Reference Question/Comment 

"From a water supply perspective, a larger 1. The Court asked W atermaster to 
magnitude of average water supply might "consider" a drier and more recent 
yield a higher PSYvalue. On the contrary, a period. Is it W atermaster' s position that 
smaller magnitude of water supply might this direction requires W atermaster to 
yield a lower PSY value. However, as noted recommend a drier period? 
above, the Court previously asked 
Watermaster to consider a drier and more 2. Does W atermaster consider any other 
recent hydrologic Base Period. For these potential hydrologic Base Periods would 
reasons, W atermaster does not recommend be more technically supportable if not 
the two alternative hydrologic Base Periods of presumed required to select a "drier" 
1991-2022 and 1995-2024." (SOR 17:9-14). period? 

62797269.3 
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The alternative base period 2002-2022 starts 
and ends on a dry year and is preceded by a 
series of dry years. However, because the 
UMBM is calibrated through the year 2020 
only, Watermaster does not consider this to be 
an appropriate selection. (SOR 17: 15-17) 

Because the alternative 2002-2022 base 
period is outside the period of the UMBM 
calibration, and the magnitude of water 
supply in the alternative 2002-2022 base 
period does not "closely approximate" the 
magnitude of the long-term water supply 
during the 1931-1990 base period ( as 
indicated by DWR Bulletin 84), Watermaster 
believes the alternative 2002-2022 base 
period is not as appropriate as the 
recommended 2001-2020 base period. (SOR 

G. Cultural Conditions Evaluation 

Watermaster SOR Reference 

As explained above, Watermaster's data on 
irrigated acreages show a similar trend of a 
constant reduction in irrigated land, 
particularly during recent years. Because the 
new hydrologic base period should meet the 
criteria of the DWR Bulletin 84 and include 

62797269.3 

3. How much "drier" does Watermaster 
project hydrologic conditions for the 
Basin to become? What studies and 
data is Watermaster relying on for that 
projection? 

4. Will Watermaster further calibrate the 
model to capture more recent data 
(2000-2024)? 

5. What impacts does the UMBM not 
being calibrated past 2020 have on 
Watermaster's proposal to select 2022? 

6. If 2022 was outside the period of model 
calibration, how were W atermaster 2024 
PSY values derived and supported to the 
extent they relied on 2022 data? 

7. Please explain and quantify the meaning 
of "closely approximate the 
magnitude." 

Question/Comment 

1. Watermaster states 2001-2020 captures 
changing land uses, but many of the 
highlighted cultural changes (Ex. C-H), 
urbanization, declining agriculture, and 
increased VVWRA discharges occur 
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recent cultural conditions, W atermaster 
determined that the alternative hydrologic 
base periods that begin in the 1990s do not 
me[ e ]t the representation of recent cultural 
conditions, and therefore, they should not be 
considered appropriate hydrologic base 
periods for PSY redetermination. (SOR 
18:13-19). 

III. CONCLUSION 

gradually beginning in 1995 and 
continuing through at least 2024. 

2. What statistical basis is Watermaster 
relying on to conclude that no year in 
the 1990s should be included? 

3. Does Watermaster contend that cultural 
conditions have evolved uniformly for 
all Subareas? 

We appreciate Watermaster' s release of the SOR, and holding this Workshop to discuss 
and address stakeholder questions. On behalf of Our Clients, we reserve all rights to comment 
further on these pending items both at the Workshop and through further proceedings. 

We request Watermaster address the issues raised in this letter and the enclosed letter from 
EK.I. We further request Watermaster update its analysis in response to the Workshop, and provide 
all available and additional information for the updated analysis or updated recommendations for 
any new hydrologic Base Period selection for each Subarea. 

We look forward to participating in further discussion and attending future Watermaster 
board meetings at which these matters will be discussed and considered for approval and 
recommendation to the Court. 

Sincerely, 

FENNEMORE LLP 

:su:?liL --
Derek Hoffman 

DHOF 

cc: L.McElhany(lmcelhaney@bmklawplc.com) 

62797269 
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1. 

CIV208568 

Tentative Ruling: 

r CITY OF BARSTOW VS CITY 
OF ADELANTO 

MOTION FOR DETERMINATION OF 
HYDROLOGIC BASE PERIOD FOR 
PRODUCTION SAFE YIELD 
CALCULATIONS BY THE MOJAVE 
WATER AGENCY 

The Watermaster's motion to change the hydrologic base period from 1931-1990 to 2001-2020 
for the indefinite future is denied. Because of the importance of identifying an appropriate base 
period, the denial is without prejudice to a more robustly supported motion that addresses the 
Court's concerns. 

The Court is mindful of the timeline facing the Watermaster. To avoid holding up the 
Watermaster's calculations of PSY and FPA, the Watermaster's annual report, and the annual 
motion regarding the Watermaster's recommended changes to FPA, the Court will consider the 
possibility of granting the motion on a temporary basis, i.e., authorizing the propesed base period 
(2001-2020) to be used in calculating the FPA recommendations for water year 2026-2027. The 
parties should be prepared to discuss that possibility, as well as the Watermaster's motion to 
adopt the proposed base period on an on-going basis. 

Analysis: 

There are two fundamental questions presented by the motion. The first is whether the proposed 
base period is a more reasonable representation of long-term hydrologic conditions in the basin 
than the existing base period. The second question is whether the proposed base period is a 
better representation of those conditions than any of the possible alternative periods. The motion 
addresses only the former. It does not mention possible alternative periods at all. 

In its reply, the Watermaster argues that it would be a waste of scarce resources to evaluate other 
alternative base periods. (Reply, p. 3.) The Court disagrees. If other alternatives are not 
considered, there is no way to determine whether the selection of the proposed base period 
complies with the Judgment's requirement that the Watermaster rely upon the "best available 
records and data to support implementation of this Judgment." 

Similarly, the Watermaster argues that it would be burdensome to evaluate "more than 100 years 
of data." (Reply, p. 3.) Again, the Court is not persuaded. No one is suggesting that the 
Watermaster must evaluate potential base periods that include or overlap with portions of the 
existing base period (1931-1990.) Instead, the question is whether there are other potential base 
periods since 1990 that would better represent the basin than either 1931-1990 or 2001-2020. 

The Watermaster contends that any new base period should meet the criteria specified in DWR 
Bulletin No. 84. It is unclear, however, whether compliance with the bulletin is required. The very 
language that the Watermaster quotes is aspirational ("should") rather than mandatory ("shall"). 
Nevertheless, the Watermaster does not address the issue. 

Assuming arguendo that the bulletin is at least persuasive if not mandatory, the proposed base 
period does not satisfy the bulletin's criteria. One criterion is that "[b]oth the beginning and end of 
the base period should be preceded by a series of wet years or a series of dry years .... " In 
addressing the requirement concerning the beginning of the period, the Watermaster asserts that 
the beginning of the proposed base period was "preceded by a series of dry years, i.e., dry years 
in 1999 and 2002 precede the 2001 beginning of the base period .... " (Motion, p. 4. ) 2002 did 
not precede 2001. Therefore, only one dry year, 1999, preceded the beginning of the proposed 
period in 2001. Because a single dry year does not constitute a "series" of dry years., that criterion 
is not met. Thus, assuming arguendo that Bulletin No. 84 describes the correct criteria to be used 
when selecting a new base period, the base period proposed does not meet those criteria. 
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The motion also argues that "recent cultural conditions" will be better reflected in the proposed 
base period than in the existing base period. But the Watermaster offers no evidence that those 
conditions were significantly different in 2001-2020 as compared to 1931-1990. While the Court 
has little doubt that they are, the Court needs to rely on evidence, not its assumptions. (Even if 
the evidence had been presented, it is unclear how the "cultural conditions" relate to the selection 
of the base period as opposed to being later factored into the RMRBM.) 

To allow a careful evaluation of the Watermaster's assertions regarding the distribution of normal 
wet years, extremely wet years, normal dry years, and extremely dry years, the Court needs to 
know the criteria by which the Watermaster distinguishes normal years from extreme years. 
Similarly, the Watermaster offers no evidence (as opposed to argument in its Reply) to support 
the implicit conclusion that water flow at the Forks reasonably represents the water supply for the 
basin as a whole. It may be, but the motion does not address the issue. 

The Watermaster suggests in its Reply that, because the Judgment does not expressly require 
Court approval of changes in the base period, the Watermaster should be deemed to have the 
discretion to pick whatever base period it believes is most appropriate. (Reply, pp, 2 & 9.) That 
reasoning fails, because the Watermaster is required to obtain court approval for changes in FPA 
The base period is integral to the calculation of PSY and the resulting recommendations regarding 
changes to FPA If the Watermaster is relying upon a base period that has not been approved, 
then the Court will be reluctant to approve recommendations based on that base period. 
Regardless of the express terms of the Judgment, as a practical matter the Watermaster's 
preferred base period needs judicial endorsement. 
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Electronic ally FILED by Superior court orcanromia, county of Riverside on 10/2412025 02:29 PM 
Case Number CIV208568 0000146268151 - Jason B. Galkin, Executi11e Officer/Clerk of the Court By Joanne Bishop, Cle~ 

1 Derek Hoffman, Bar No. 285784 
Email: dhoffman@fennemorelaw.com 

2 Darien K. Key, Bar No. 324353 
Email: dkey@fennemorelaw.com 

3 FENNEMORE LLP 
550 E. Hospitality Lane, Suite 350 

4 San Bernardino, CA 92408 
Tel: (909) 890-4499 / Fax: (909) 890-9877 

5 

6 Attorneys for MITSUBISHI CEMENT 
CORPORATION, ROBERTSON'S READY 

7 MIX, LTD., and CALPORTLAND COMP ANY 

8 

9 

10 

11 

SUPERIOR COURT OF THE STATE OF CALIFORNIA 

COUNTY OF RIVERSIDE - CENTRAL DISTRICT 

Coordination Proceeding Special Title 
12 (Cal. Rules of Court, Rule 3.550) 

MOJAVE BASIN WATER CASES 

Case No. JCCP5265 Mojave Basin Water Cases 
Dept. 1, Riverside Superior Court 
Hon. Craig G. Reimer 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

CITY OF BARSTOW, et al., 

Plaintiff, 

v. 

CITY OF ADELANTO, et al., 

Defendant. 

AND RELATED CROSS-ACTIONS. 

Lead Case CIV208568 
Coordinated With San Bernardino Superior Court 
Case No. CIVSB2218461 

MITSUBISID CEMENT CORPORATION, 
ROBERTSON'S READY MIX, LTD. AND 
CALPORTLAND COMP ANY PROPOSED 
SCHEDULE FOR BASE PERIOD AND 
RELATED MOTIONS 

Date: 
Time: 
Dept: 

Oct 27, 2025 
10:00 a.m. 
1 

I'vllTSUBISID CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND CALPORTLAND 
CO:tv.lP ANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 
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1 MITSUBISHI CEMENT CORPORATION ("Mitsubishi"), ROBERTSON'S READY 

2 MIX, LTD. ("Robertson's"), and CALPORTLAND COMPANY ("CalPortland"), collectively, the 

3 "above-captioned parties," by and through their attorneys of record, Fennemore LLP, hereby 

4 submit this proposed schedule for stakeholder engagement, Watermaster motion and Court 

5 determination of the "base period" and related Watermaster processes. This proposal is made 

6 following the October 21, 2025, hearing on Watermaster' s Motion for Determination of Hydro logic 

7 Base Period for Production Safe Yield Calculations, and consideration of the Court's tentative 

8 ruling to deny that Motion. 

9 Pursuant to Court's direction at the hearing on October 21, 2025, counsel for the 

10 above-captioned parties initiated and conducted a meet and confer with counsel for the 

11 Watennaster, California Department of Fish and Wildlife, Golden State Water Company and 

12 Newberry Springs Recreational Lakes Association on October 23, 2025. Though some progress 

13 was made, a consensus proposal was not reached and does not appear to be reachable. 

14 The above-captioned parties propose the following schedule for the Court's consideration. 

15 As the Court already expressed its willingness to consider, the Court may need to enter an order 

16 relieving certain timing obligations under the Judgment and the Watermaster's Rules and 

17 Regulations to accommodate the following schedule, pursuant to the Court's authority under 

18 Judgment§ 19. 

19 The above-captioned parties reserve the right to consider adjustments to the proposed 

20 schedule and to present further argument, views and objections to alternative proposals at the 

21 continued hearing on October 27, 2025. 

22 Ill 

23 Ill 

24 Ill 

25 Ill 

26 Ill 

27 Ill 

28 
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19 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Description 

Watermaster releases Base Period Recommendations and 
supporting materials 

W atermaster Workshop - Base Period 

W a term aster Board Meeting - Base Period 

W atermaster Motion to adopt Base Period 

Opposition(s) to Watermaster Motion to adopt Base Period 

W atermaster Reply ISO Motion to adopt Base Period 

Court Hearing - Base Period 

Watermaster releases FPA Recommendations and draft 
Annual Report 

Watermaster Workshop - FP A 

Watermaster Board Meeting - FP A Recommendations and 
draft Annual Report 

Watermaster Motion to adopt FPA Recommendations and 
draft Annual Report 

Opposition(s) to Watermaster Motion to adopt FPA 
Recommendations and draft Annual Report 

Watermaster Reply ISO Motion to adopt FPA 
Recommendations and draft Annual Report 

Court Hearing - FP A Motion 

Date 

November 12, 2025 

December 12, 2025 

January 28, 2026 

February 11, 2026 

March 3, 2026 

March 11, 2026 

March 18, 2026 

March 23, 2026 

April 22, 2026 

May 27, 2026 

June 1, 2026 

June 22, 2026 

June 30, 2026 

July 8-10, 2026 

20 Dated: October 24, 2025 FENNEMORE LLP 

21 

22 

23 

24 

25 

26 

27 

28 
- 3 -

-
Darien K. Key 
MITSUBISHI CEMENT 
CORPORATION, ROBERTSON'S 
READY MIX, LTD., and 
CALPORTLAND COMP ANY 

l\.1ITSUBISI-Il CEMENT CORPORATION, ROBERTSON'S READY l\.1IX, LTD. AND CALPORTLAND 
COMP ANY PROPOSED SCHEDULE FOR BASE PERIOD AND RELATED MOTIONS 

61165356.1/202799.00 I 9 

370 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

PROOF OF SERVICE 

STATE OF CALIFORNIA, COUNTY OF SAN BERNARDINO 

Re: City of Barstow v. City of Adelanto, et al.; 
Riverside Superior Court Case No.: CIV 208568 

I am employed in the County of Fresno, State of California. I am over the age of 18 years and not 
a party to the within action; my business address is: 8080 North Palm Ave. Third Floor, Fresno, 
CA 93711. On October 24, 2025, I served copies of the within documents described as 
MITSUBISID CEMENT CORPORATION, ROBERTSON'S READY MIX, LTD. AND 
CALPORTLAND COMPANY PROPOSED SCHEDULE FOR BASE PERIOD AND 
RELATED MOTIONS on the interested parties in this action in a sealed envelope addressed as 
follows: 

See attached Service List 

[J BY MAIL - I am "readily familiar" with the firm's practice of collecting and processing 
correspondence for mailing. Under that practice, it would be deposited with the United States 
Postal Service on the same day in the ordinary course of business, with postage thereon fully 
prepaid at San Bernardino, California. I am aware that on motion of the party served, service 
is presumed invalid if postal cancellation date or postage meter date is more than one day after 
date of deposit for mailing in affidavit. 

D BY PERSONAL SERVICE - I caused such envelope to be delivered by hand to the offices 
of the addressee pursuant to C.C.P. § 1011. 

BY EXPRESS MAIL/OVERNIGHT DELIVERY - I caused such envelope to be delivered D by hand to the office of the addressee via overnight delivery pursuant to C.C.P. § 1013(c), with 
delivery fees fully prepaid or provided for. 

D BY FACSIMILE - I caused such document to be delivered to the office of the addressee via 
facsimile machine pursuant to C.C.P. § 1013(e). Said document was transmitted to the 
facsimile number of the office of the addressee from the office of Gresham Savage Nolan & 
Tilden, in San Bernardino, California, on the date set forth above. The facsimile machine I 
used complied with California Rules of Court, Rule 2003(3) and no error was reported by the 
machine. Pursuant to California Rules of Court, Rule 2009(i), I caused the machine to print a 
record of the transmittal, a copy of which is attached to this declaration. 

[J BY ELECTRONIC/EMAIL - Pursuant to the party's express consent to receive electronic 
service, I caused such document to be delivered to the office of the addressee via electronic e­
mail pursuant to C.C.P. §1010.6(a)(2)(A)(ii). Said document was transmitted to the email 
address of that office which is listed on the attached Service List. Said document was served 
electronically and the transmission was reported as complete and without error. 

FEDERAL - I am employed in the office of a member of the bar of this court at whose 
direction the service was made. 

I declare under penalty of perjury under the laws of the State of California that the foregoing 
is true and correct. Executed on October 24, 2025, at Fresno, California. 

KELL DENOUR 

- 4 -
.MITSUBISID CEMENT CORPORATION, ROBERTSON'S READY .MIX, LTD. AND CALPORTLAND 
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SERVICE LIST 

Re: City of Barstow v. City of Adelanto, et al.; 
Riverside Superior Court Case No.: CIV 208568 

William J. Brunick, Esq. Attorneys for Defendant/Cross-
Leland P. McElhaney, Esq. Complainant, 
Brunick, McElhaney & Kennedy PLC MOJAVE WATER AGENCY 
1839 Commercenter West 
P.O.Box 13130 
San Bernardino, CA 92423-3130 
Email: bbrunick~ bmklawglc.com 
lmcelhane;t@bm lawQlc.com 

Mojave Basin Area W atermaster MOJAVE BASIN AREA WATERMASTER 
c/o Jeff , 
Watermaster Services Manager 
13846 Conference Center Drive 
Apple Valley, CA 92307-4377 
Email: jruesch@mojavewater.org 

watermaster@mojavewater.org 

Diana J. Carloni NEWBERRY SPRINGS RECREATIONAL 
21001 N. Tatum Blvd. Suite 1630.455 LAKES ASSOCIATION 
Phoenix AZ 85050 
Diana@car1oni1aw.com 

Rob Bonita DEPARTMENT OF FISH & WILDLIFE 
Eric M. Katz 
Carol A.Z. Boyd 
300 South Spring Street, Suite 1702 
Los Angeles, CA 90013 
Carol. Boyd@doj.ca.gov 

Stephanie Osler Hastings 
Mackenzie W. Carlson 

GOLDEN STATE WATER COMPANY 

BROWNSTEIN HYATT FARBER 
SCHRECK, LLP 
1021 Anacapa Street, 2nd Floor 
Santa Barbara, CA 93101 
SHastings@bhfs.com 
Mcarlsonrmbhfs.com 

- 5 -
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10 December 2025 

Derek Hoffman 
Fennemore 
550 E Hospitality Lane, Suite 350 
San Bernardino, CA 92408 

Corporate Office 
2001 Junipero Serra Boulevard, Suite 300 

Daly City, CA 94014 
(650) 292-9100 
ekiconsult.com 

Subject: Comments on the Watermaster Engineer's Statement of Reasons for Recommending a 
2001-2020 Base Period 
(EKI 50063.00) 

Dear Mr. Hoffman: 

EKI Environment & Water, Inc. (EKI) has conducted a review of the Watermaster Engineer's Statement of 
Reasons for Recommending a 2001-2020 Base Period (Statement)1 filed on 12 November 2025. EKI has 
conducted this review and provided the comments below to Fennemore in its role as Counsel to 
Mitsubishi Cement Corporation, Robertson's Ready Mix, Ltd., and CalPortland Company (collectively the 
"Clients") in the Mojave River Basin Area (Basin). 

SUMMARY OF STATEMENT OF REASONS 

The Statement provides background information on the Department of Water Resources' (DWR's) Bulletin 
No. 84 and similar adjudications (e.g., City of Los Angeles vs. City of San Fernando, et al., 14 Cal.3d 199 
(1975)), discusses the Basin's initial hydrologic base period, changes in land use and pumping since entry 
of the Judgment, water supply to the Basin, and then provides justification for the proposed hydrologic 
base period of 2001-2020. The Statement provides greater detail than was originally provided in the 
Motion to the Court (Motion)2, including differentiating between selection of the hydrologic base period 
and evaluation of production safe yield (PSY). The Statement includes a comparison among several other 
potential hydrologic base periods before ultimately recommending the adoption of 2001-2020 as the new 
hydrologic base period. 

KEY COMMENTS 

Parties to the Judgment need visibility into the potential impacts to PSY in all Subareas under the proposed 
hydrologic base period 

The Judgment defines PSY as, "The highest average Annual Amount of water that can be produced from a 
Subarea: (1) over a sequence of years that is representative of long-term average annual natural water 
supply to the Subarea net of long-term average annual natural outflow from the Subarea, (2) under given 
patterns of Production, applied water, return flows and Consumptive Use, and (3) without resulting in a 

1Watermaster Engineer's Statement of Reasons for Recommending 2001-2020 Base Period, November 12, 2025. 
2 Brunick, McElhaney, & Kennedy PLC, 2025. Motion for the Determination of Hydrologic Base Period for Production 
Safe Yield Calculations; Memorandum of Points and Authorities; Supporting Declaration. September. 
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long-term net reduction of groundwater in storage in the Subarea." Table C-1 of the Judgment lays out 
how PSY is calculated - PSY is total production in each Subarea plus the surplus or deficit of water supply, 
which is the difference between water supply and consumptive use/outflow. The hydrologic base period 
is used to inform numerous budget terms in this calculation such as surface water inflows and outflows. 
Each year in the Annual Report, the Watermaster presents a version of Table C-1 as Annual Report Table 
5-1. As noted by the Watermaster, 2001-2020 has been temporarily used as the hydrologic base period in 
the two most recent Annual Reports (i.e., for water years 2022-23 and 2023-24). However, it should be 
noted that Table 5-1 is currently not available for the 2023-24 Annual Report on the Watermaster's 
website, and that Table 5-1 for the 2022-23 Annual Report presents PSY calculations for Alto, Centro and 
Baja, but not Este or Oeste3

. As such, although the proposed hydrologic base period has been used 
temporarily by the Watermaster in recent years, and PSY estimates have been provided for all Subareas, 
the analysis is not fully documented and the impact of the proposed hydrologic base period on the 
calculation of PSY in each Subarea is unclear. 

In the Statement, the Watermaster explains that "Even though the hydrologic base period of 2001-2020 
was recommended by the Watermaster for all Subareas, Watermaster recognizes that for the Baja 
Subarea, special circumstances may warrant PSY determination based on limited data. For the Baja 
Subarea, the only reliable data available is pumping and water level measurements (which show recent 
recovery). This is true for the Este Subarea and the Oeste Subarea as well," (page 14). It therefore remains 
unclear how, if at all, the PSY for Baja, Este and Oeste has changed or may change under the proposed 
hydrologic base period. Parties to the Judgment need visibility into the potential impacts to PSY in all 
Subareas before the adoption of a new base period. We request the Watermaster to provide an analysis 
on estimates of PSY for each Subarea using the potential hydrologic base periods listed in Table 1 of the 
Statement. 

A clear and consistent framework should be used to determine PSY 

A complete water budget framework for each Subarea should be established to account for all inflows 
and outflows, and the water budget terms should not change from year to year as new analyses are 
conducted, unless revisions to the hydrogeological conceptual model (HCM) are warranted. Further, 
consideration of a new hydrologic base period should be supported by an evaluation of how that proposed 
hydrologic base period would impact each term for the PSY calculation for each Subarea. 

The Judgment provides an example of a complete water budget framework as Table C-1, which has served 
as the basis for Table 5-1 (PSY calculation) in the Annual Reports for the Basin. Table 1 below presents the 
water budget terms contained in the PSY calculations in recent years' Annual Reports utilizing the 2001-
2020 hydrologic base period. Highlighted in yellow in Table 1 are the water budget terms that are 
controlled by flow in the Mojave River. As can be seen therein, numerous other water budget terms are 
not controlled by flow in the Mojave River. 

3 Watermaster Reports - Moiave Water Agency 
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Table 1 - Summary of Water Budget Components for PSV Calculation 

Budget Term Alto Centro Baja Este Oeste 

WATER SUPPLY 

Surface Water Inflow 61,6351 36,7251 - Unclear2 Unclear 2 

Gaged Inflow - - 7,5001 - -

Tributary Inflow - - 1,5683 - -

Mountain Front Recharge 8,5114 0 6473 Unclear 5 Unclear 5 

Groundwater Discharge to the TZ 0 0 - - -

Subsurface Inflow 0 2,0006 1,7513 Unclear 2 Unclear 2 

Este/Oeste Inflow 4,7854 0 - - -

Imports 0 0 - Unclear 5 Unclear 5 

Deep Percolation of Precipitation - - 1002 - -
Total Water Supply 74,931 38,725 14,575 TBD TBD 

CONSUMPTIVE USE 

Surface Water Outflow 36,7251 7,5001 - - -
Gaged Outflow - - 2,5541 - -
Barstow Treatment Plant Discharge 0 2,4757 - - -
Subsurface Outflow 2,0002 1,4623 1703 Unclear 2,5 Unclear 2,5 

Consumptive Use - Agriculture 949 5,863 12,7498 Unclears,9 Unclear 5,9 

Consumptive Use - Urban 40,171 6,885 (see row above) - -

Phreatophytes 11,0002,10 3,0002,10 98411 - -

Total Consumptive Use 90,845 27,185 16,457 TBD TBD 

PRODUCTION SAFE YIELD CALCULATION 

Surplus/ (Deficit) (15,914) 11,540 (1,883) TBD TBD 

Total Estimated Production 78,147 16,995 12,740 TBD TBD 

Potential Return Flow 0 2,885 554 TBD TBD 

Production Safe Yield 62,233 31,420 10,866 6,582 3,634 

Abbreviations: 
- = Component not applicable to given Subarea 
TBD = To be determined 
TZ = Transition Zone 
Notes: 
Table values taken from Table 5-1 in the WY2022-2023 Annual Report. 
Entries labeled unclear are those in which we are aware water budget component estimates have been developed but lack clarity on the 
value proposed for use in the hydrologic base period going forward. 
1-Value derived from stream gage data 2001-2020. 
2-Value established for the original base period (1931-1990) but not for the proposed hydrologic base period (2001-2020). 
3 -Value derived from USGS, 2001. Simulation of Ground-Water Flow in the Mojave River Basin, California, Water-Resources 
Investigations Report 01 -4002. 
4 -Value derived from Upper Mojave Basin Model. 
5 -While estimates are provided In Watermaster's 2024 PSY Update for this Subarea, they have not been Included in recent Annual 
Reports' Table 5-1. 
6- No citation in recent Annual Reports, but the value is consistent with the value in the Judgment. 
7 - No citation in Table 5-1 of recent reports. 
8-This value includes Agricultural and Urban Consumptive Use (see Table 5-1 of 2022-23 Annual Report) . 
9- Estimates were developed in the Watermaster's 2018 Consumptive Use Analysis but have not been included in recent Annual 
Reports' Table 5-1. 
10-Value derived from USGS, 1996.Riparian Vegetation and Its Water Use During 1995 Along the Mojave River, Southern California, 
Water-Resources Investigations Report 96-4241. 
11 - Value estimated using 0oenET for 2019-2022. 
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Some of the water budget terms sh9wn on Table 1 have been updated as new data have become 
available, such as subsurface inflow into Alto (from Este/Oeste) and phreatophyte consumptive use in 
Baja (calculated using OpenET). Others remain fixed at historical values (e.g., subsurface outflow from 
Alto and phreatophyte consumptive use in Alto and Centro). Furthermore, while the PSY updates for Este 
and Oeste provided estimates of some water budget components such as mountain front recharge and 
consumptive use, ultimately the PSY estimates for these Subareas were based on recent pumping and 
water level data, and it is unclear if adoption of the proposed hydrologic base period would have any 
influence over these calculations. Additionally, the Alto water budget term Este/Oeste inflow is not 
matched by corresponding outflows from Este/Oeste in recent versions of Table 5-1, and this value 
(4,785 AF) greatly exceeds estimates of subsurface outflows in the PSY updates for Este and Oeste4

,
5

. 

As shown on Table 1, the Watermaster currently uses a combination of: (1) budget terms from the 
Judgment (and therefore the original hydrologic base period of 1931-1990); (2) budget terms updated to 
reflect the proposed hydrologic base period of 2001-2020 (i.e., mountain front recharge, surface inflow 
into Alto averaged over the proposed hydrologic base period); and (3) budget terms that have no clear 
relationship to either base period and are inconsistently applied across Subareas. For example, the PSY 
calculation for Alto includes subsurface inflow from Este and Oeste, but the corresponding outflow from 
these Subareas is not considered in their respective PSY calculations. It is therefore not clear how, if at all, 
the various water budget components in Este and Oeste, as well as those in Alto, Centro, and Baja that 
are unrelated to surface water flows, would be updated under the proposed hydrologic base period of 
2001-2020. We ask that the Watermaster provide an evaluation of how that proposed hydrologic base 
period would impact each term for the PSY calculation for each Subarea. 

Appropriateness of metrics for establishing a hydrologic base period should be demonstrated 

The purpose of a hydrologic base period is to represent the long-term patterns of water supply to the 
Basin. Per the Statement, "Water supply to the Basin Area includes gaged and ungagged [sic] inflow, 
subsurface flow, deep percolation of precipitation, and certain imports," (page 11). Regarding the 
availability of hydrologic data on which to establish a base period, the Watermaster notes that "There are 
very few records of surface water inflow to the Este and Oeste Subareas," (page 11) and that "Although 
there are several precipitation stations located within the Fork's watershed, the reliability of this data is 
questionable. The precipitation records are short, inconsistent, and intermittent (see Exhibit M). For these 
reasons, Watermaster believes the measured flow of the Mojave River at the Forks continues to be the 
record indicative of the long-term water supply to the Basin Area," (page 11-12). 

While it may be that available data are limited, it is not clear that Mojave River flow at the Forks is the 
appropriate metric upon which to establish a hydrologic base period for all Subareas. Notably, flow at the 
Forks is not relevant to conditions in Este or Oeste, and some components of the Basin water budget and 
PSY calculation (Table C-1 of the Judgment and discussed above) are independent of flow at the Forks, 
such as subsurface inflows and outflows and mountain front recharge (see Table 1). While Mojave River 
flow at the Forks may be a reasonable surrogate for some components of the analysis for some Subareas, 

4 Watermaster, 2024. Production Safe Yield and Consumptive Use Update, Appendix C: Oeste Subarea Water Supply 
Update. February. 
5 Watermaster, 2024. Production Safe Yield and Consumptive Use Update, Appendix D: Este Subarea Water Supply 
Update. February. 
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as described in the Tentative Ruling, "the Court needs to rely on evidence, not its assumptions," (page 26). 
The Statement provides no quantitative evaluation to demonstrate the correlation of Mojave River flow 
at the Forks to other Subarea-specific inflow terms such as subsurface inflows/outflows and mountain 
front recharge that are part of the PSY calculation, and therefore why it is an appropriate metric. 

One hydrologic base period may not reflect "recent cultural conditions" in all Subareas 

As described in the Statement, significant changes in "recent cultural conditions" (i.e., land use and 
groundwater pumping) have occurred in the Basin since entry of the Judgment. Exhibit H to the Statement 
shows time-series plots of agricultural water production and irrigated acreage in each Subarea. These 
plots show that irrigation volumes in Alto declined steadily from entry of the Judgment to 2010 when 
production stabilized, meanwhile Centro exhibits a more gradual and ongoing trend. The Baja Subarea 
has experienced significant declines in irrigation pumping since 2020, while Este has exhibited a consistent 
decline since 2015 Irrigation pumping in Oeste has fallen to essentially zero in the last several years. These 
variable trends demonstrate that "cultural conditions" are evolving in each Subarea on independent 
timelines, and that the proposed hydrologic base period of 2001-2020 does not capture this variation, or 
in some cases, the actual current "cultural conditions" in a given Subarea. 

In the Statement, Watermaster claims that "Today's cultural conditions are represented by the new recent 
hydrologic base period of 2001-2020," (page 19). However, elsewhere in the Statement, and as quoted 
above, Watermaster explains that "Even though the hydrologic base period of 2001-2020 was 
recommended by Watermaster for all Subareas, Watermaster recognizes that for the Baja Subarea, special 
circumstances may warrant PSY determination based on limited data. For the Baja Subarea, the only 
reliable data available is pumping and water level measurements (which show recent recovery). This is 
true for the Este Subarea and the Oeste Subarea as well," (page 14). While this may be a reasonable 
approach, it is unclear what criteria and process the Watermaster will use to determine what subset of 
available data for a given Subarea will be used to estimate PSY. 

Additional technical questions should be resolved 

While it is understood that the Watermaster operates under both schedule and budget constraints, per 
the Judgment, technical evaluations must use "sound scientific and engineering estimates" and 
incorporate the "best available records and data," (Judgment (24(w)). To this end, the following items 
warrant further consideration and clarification: 

• In the Statement, the Motion, and in Annual Reports, the Watermaster discusses the influence of 
wet and dry years on Basin hydrology. However, it is unclear how water year types for the Basin 
are determined. In Exhibit I of the Statement, which shows Mojave River flow at the Forks, some 
water years are shown in red, while others are shown in blue, which may correspond to dry vs. 
wet. Most red years appear to exhibit below average flow at the Forks; however, not all years 
with very low flow are shown in red (e.g., 1934 and 1981). The Watermaster should provide details 
on how this foundational determination of year type is made. 

6 City of Barstow vs. City of Adelanto, No. CIV208568, tentative ruling (California Superior Court, Riverside County, 
20 October 2025) 
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• The Watermaster presents available station-based precipitation data and notes that the station 
data are both temporally and spatially sparse. We offer that the readily-available PRISM7 data 
provides daily, monthly, and annual precipitation totals, with annual precipitation totals going 
back to 1895. The Watermaster may consider supplementing their analysis with PRISM data, 
especially given PRISM's spatial and temporal coverage. Use of the more complete PRISM dataset 
may provide for correlation or other analysis to better demonstrate that Mojave River flow at the 
Forks is, in fact, an appropriate metric upon which to establish a hydrologic base period for all 
Subareas. 

• Estimates of consumptive use of groundwater by phreatophytes in some Subareas appear to be 
based on a 1996 USGS report (as referenced in the 2022-23 Annual Report). It is not clear if the 
Watermaster intends to update these estimates for the proposed hydrologic base period. 

In EKl's letters to the Watermaster to date, we continue to request opportunities to actively engage in 
ongoing and forthcoming technical analyses being conducted in the Basin, including RMBM development 
and other hydrogeological studies, such as hydrologic base period selection, as results of these studies 
could potentially significantly impact future determinations of PSY, Free Production Allowance, and 
overall Basin management. 

Sincerely, 

EKI ENVIRONMENT & WATER, INC. 

Anona Dutton, PG, CHg 
Vice President 

7 https://prism.oregonstate.edu/ 
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19 December 2025 

Derek Hoffman 
Fennemore 
550 E Hospitality Lane, Suite 350 
San Bernardino, CA 92408 

Subject: Recommendation for a Hydrologic Base Period 
(EKI 50063.00) 

Dear Mr. Hoffman: 

Corporate Office 
2001 Junipero Serra Boulevard, Suite 300 

Daly City, CA 94014 
(650) 292-9100 
ekiconsult.com 

EKI Environment & Water, Inc. (EKI) attended the 12 December 2025 Watermaster Workshop on New 
Hydrologic Base Period Selection and prepared the following comments. Previously, EKI reviewed and 
provided comments on Watermaster Engineer's Statement of Reasons for Recommending a 2001-2020 
Base Period (Statement)1 filed on 12 November 2025. EKI conducted these activities and provided the 
comments below to Fennemore in its role as Counsel to Mitsubishi Cement Corporation, Robertson's 
Ready Mix, Ltd., and CalPortland Company (collectively the "Clients") in the Mojave River Basin Area 
(Basin). 

BACKGROUND 

The Judgment defines Production Safe Yield (PSY) as, "The highest average Annual Amount of water that 
can be produced from a Subarea: (1) over a sequence of years that is representative of long-term average 
annual natural water supply to the Subarea net of long-term average annual natural outflow from the 
Subarea, (2) under given patterns of Production, applied water, return flows and Consumptive Use, and 
(3) without resulting in a long-term net reduction of groundwater in storage in the Subarea." The 
hydrologic base period is used to inform numerous budget terms in the calculation of PSY such as surface 
water inflows and outflows. While many components of natural water supply are highly variable from 
year to year the Basin, the purpose of the hydrologic base period is to provide reasonable estimates of 
long-term averages for water supply planning. 

KEV COMMENTS 

In the Statement, the Watermaster proposed five potential hydrologic base periods that purport to meet 
the criteria set forth in California Department of Water Resources' (DWR'S) Bulletin No. 84, summarized 
below in Table 1. Also included therein is Watermaster's rationale for either recommending or not 
recommending a given hydrologic base period as presented in the 12 December 2025 workshop for the 
alternative hydrologic base periods presented in the Statement and the sixth presented at the Workshop. 

1Watermaster Engineer's Statement of Reasons for Recommending 2001-2020 Base Period, November 12, 2025. 
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Table 1 - Hydrologic Base Periods Evaluated by Watermaster 

Hydro logic Change Watermaster Rationale 
Base Relative to 
Period 1931-1990 
1991-2022 8% Watermaster does not recommend because: 

• "Average water supply is 8% higher than the average of the initial base 
period 1931-1990, which might indicate a higher PSY value." 

• "Water supply at the Forks during Water Years 1992 to 1995 was about 3 
times the long-term average supply." 

• "Include years that are not representative of recent cultural conditions: 
agricultural pumping and land uses have greatly changed since the 1990s." 

• "Court requested consideration of a drier and more recent hydrologic 
base period." 

1995-2024 2% Watermaster does not recommend because: 

• "Average water supply is 2% higher than the average of the initial base 
period 1931-1990, which might indicate a higher PSV value." 

• "It includes years that are not representative of recent cultural conditions: 
agricultural pumping and land uses have greatly changed since the 1990s." 

• "Court requested consideration of a drier and more recent hydrologic 
base period." 

1998-2024 -1% Watermaster does not recommend because: 

• "Average water supply is 1% drier than the average of the initial base 
period 1931-1990, which might indicate a higher PSV value." 

• "It includes years that are not representative of recent cultural conditions: 
agricultural pumping and land uses have greatly changed since the 1990s." 

• "Court requested consideration of a drier and more recent hydrologic 
base period." 

2002-2022 -11% Watermaster does not recommend because: 

• "Average water supply is 11% drier than the average of the initial base 
period 1931-1990; therefore, the indicated water supply does not 'closely 
approximate' the long-term water supply during the 1931-1990 base 
period." 

• "The UMBM is calibrated through year 2020 only, and the alternative 
2002-2022 base period is outside the period of UMBM calibration." 

1931-2022 3% Watermaster does not recommend because: 

• "Average water supply is 3% higher than the average of the 1931-1990 
base period, which might result in higher PSY values." 

• "It also includes many years that are not representative of current cultural 
conditions: agricultural pumping and land uses have greatly changed since 
the 1930s, 1950s, and 1990s." 

• "The Court requested consideration of a drier and more recent hydrologic 
base period.'' 

2001-2020 -6% Watermaster recommends because: 

• "Meets guidance of DWR Bulletin 84." 

• "Average water supply is 6% drier than the average of the initial base 
period 1931-1990." 

• "Fits the UMBM model calibration period (ending in 2020)." 

• "Includes and is more representative of current cultural conditions." 

• "It satisfies the Court' s request for a drier and more recent hydrologic 
base period." 
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Per Bulletin No. 84, a hydrologic base period should include "normal and extreme wet and dry years. Both 
the beginning and the end of the base period should be preceded by a series of wet or a series of dry years ... 
[and the] base period should also be within the period of available records and should include recent 
cultural conditions," (pages 47-48). EKI has reviewed these alternatives and the Watermaster's rationale 
and has the following comments. These comments are provided based on the limited data available and 
under a compressed timeline, and while we await the Watermaster's response to questions raised in our 
previous letter2

. Our comments and recommendations are subject to revision based on responses from 
the Watermaster to both our letter and to letters from other parties. 

Watermaster should reconsider 1995-2024 as the most appropriate hydrologic base period 

Based on a review of the available data, EKI recommends that 1995-2024 be adopted as the hydrologic 
base period. The 1995-2024 hydrologic base period, the Watermaster's proposed hydrologic base period 
of 2001-2020, and the original base period of 1931-1990, along with Mojave River flow at the Forks, are 
shown below on Figure 1. The proposed hydrologic base period of 1995-2024 is appropriate because it: 
(1) best reflects the time period over which the physical solution set forth in the Stipulated Judgment has 
been adopted; (2) contains recent years during which significant changes in cultural conditions have 
occurred; and (3) contains both wet and dry hydrologic extremes, or "climatic disruptions" as they are 
referred to in the Court's September 2022 order. 

Figure 1-Mojave River Flow at the Forks and Potential Hydrologic Base Periods 
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Note: The original hydrologic bose period (1931-1990) and the Watermaster's proposed hydrologic base period {2001-2020) are shown in a 
horizontal block line, 1995-2024 is shown in purple, and the entry of the Judgment in early 1996 is shown in red. 

2 EKI, 2025. Comments on Watermaster Engineer's Statement of Reasons for Recommending a 2001-2020 Base 
Period. December 10. 
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Of the viable alternatives identified by the Watermaster, a hydrologic base period of 1995-2024 most 
completely captures the time period during which the physical solution has been implemented, which 
represents an over-arching and significant cultural condition in the Basin. This period would capture 
cultural conditions more thoroughly than any of the other alternative hydrologic base periods proposed 
by the Watermaster, including 1998-2024, which begins several years after adoption of the physical 
solution. 

1995-2024 most completely captures recent cultural conditions 

To the extent that a hydrologic base period should capture "recent cultural conditions", a hydrologic base 
period extending as close to present as possible is most appropriate. The 1995-2024 period includes 
recent years where significant land use changes have occurred; these changes are not reflected in the 
alternative hydrologic base periods ending in 2020 and 2022. For example, as shown in the Exhibit H to 
the Statement, since 2021, water production for irrigation in Oeste has fallen to essentially zero and water 
production for irrigation in Baja has dropped significantly since 2020 (from 14,800 acre-feet per year [AFY] 
in 2020 to 5,500 AFY in 2024). 

Further, while we understand that the UMBM, and forthcoming Regional Mojave Basin Model (RMBM) 
are calibrated through water year 2020, this is not grounds for exclusion of more recent water years from 
the hydrologic base period as the Watermaster suggests. If needed, a calibrated model can be extended 
past the period of calibration for the purpose of running future simulations and without the need for 
further calibration, as is done often in other actively managed groundwater basins. 

1995-2024 contains "climatic disruptions", including wet and dry extremes 

Climate change is expected to increase the frequency and magnitude of hydrologic extremes including 
both droughts and storm events3. The Court has asked the Watermaster to consider "climatic disruptions" 
in the selection of a hydrologic base period. Exclusion of hydrologic base periods that include extreme wet 
years based on slightly elevated average flows at the Forks is not appropriate if the proposed hydrologic 
base period otherwise captures hydrologic extremes, or "climatic disruptions". The hydrologic base period 
1995-2024 includes years of such hydrologic extremes that are anticipated to continue to occur in the 
Basin, including extreme wet years like 2005 and 2023, and multi-year dry periods like 1999-2002 and 
2013-2018. 

In 2013, the Bureau of Reclamation (Bureau) published the Mojave River Watershed Climate Change 
Assessment in cooperation with Mojave Water Agency (MWA)4

• In this report, the Bureau and MWA 
present results of hydrologic simulations from 1950 to 1999 using the Variable Infiltration Capacity (VIC) 
model and analyzed results near three USGS stream gages (Deep Creek, West Fork, and Lower Narrows). 
Figure 8 from this report is included here as Figure 2. This figure presents simulation results at Deep Creek 
near Hesperia, one of the components of flow at the Forks. Describing this figure, the Bureau states that 

3 Based on Watermaster response at the 12 December Workshop, wet years are characterized by above average 
flow at the Forks (65,538 AFY), while dry years are characterized by below average flow at the Forks. A formal year­
by-year designation of water year type, particularly detailing normal versus extreme, has not been provided to date. 
4 https://www.mojavewater.org/wp-content/uploads/2023/12/appendix-g_all.pdf 
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"Runoff trends are also consistent between gages. All locations show a nominal decline in annual and 
December to March, while the uncertainty envelope remains largely constant," (page 26). 

Despite nominal decreases in the median, simulation results show future extreme high flow events like 
those seen in the 1990s, particularly for December-March runoff which constitutes the largest Basin 
inflow. While the Bureau projects that median flows are likely to decline in the future, especially for April 
through Ju ly runoff (when runoff totals are a fraction of those observed December to March), extreme 
flow events are expected to continue into the future. As such, exclusion of 1995-2024 because it includes 
extreme wet years is not appropriate. Figure 1 shows that flow at the Forks in 1995 is well within the 
range of flows observed since. Additionally, despite these high flow years in the 1990s, flow at the Forks 
during 1995-2024 is largely similar to that of the original base period of 1931-1990 (approximately 2% 
different). 

Figure 2 - Figure 8 from U.S. Bureau of Reclamation Mojave River Watershed Climate Change Assessment 
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In summary, 1995-2024 appears to be the most appropriate hydrologic base period of the alternatives 
identified by the Watermaster because it: 

• Most fully captures the years during which the physical solution established by the Judgment was 
in place; 

• Contains recent years which best reflect changing cultural conditions in various Subareas; and, 

• Exhibits hydrology that captures "climate disruptions" while staying largely similar to averages 
over the longer period of record and to estimates of future hydrologic conditions. 

Ongoing technical questions and transparency 

In EKl's letters to the Watermaster to date, we continue to request opportunities to actively engage in 
ongoing and forthcoming technical analyses being conducted in the Basin, including RMBM development 
and other hydrogeological studies, such as hydro logic base period selection, as results of these studies 
could potentially significantly impact future determinations of PSY, Free Production Allowance, and 
overall Basin management. In our December letter, we also raised clarifying questions to increase 
transparency for all parties involved and look forward to the Watermaster's response. We appreciate the 
efforts to date to involve interested parties in these discussions. 

Sincerely, 

EKI ENVIRONMENT & WATER, INC. 

Anona Dutton, PG, CHg 
Vice President 
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Law Office of Peter Kiel PC 
11 Western Avenue, Petaluma, CA 94952 
www.cawaterlaw.com 

January 13, 2026 

Via Email: watermaster@mojavewater.org 

Board of Directors 
Mojave Basin Area Watermaster 
Mojave Water Agency 
13846 Conference Center Drive 
Apple Valley, CA 92307-4377 

Re: January 14, 2026 Special Watermaster Meeting 
Items 5 and 6: New Hydrologic Base Period 

Peter J. Kiel 
okiel@cawaterlaw.com 

(707) 387-0060 

Victorville Water District (VWD) renews its December 12, 2025 comments. VWD does not 
object to the use of the 2001 to 2020 Base Period for Water Year 2026/2027 but requests that 
the Watermaster commit to using a longer Base Period in Water Year 2027 /2028 and future 
updates. The omission of the 2021 to 2024 Water Years from the proposed 2001 to 2020 Base 
Period does not include most recent cultural conditions and skews the average, resulting in a 
much drier, more conservative Base Period (especially compared to the more representative 
long-term average hydrologic period from 1931 to 2024). 

VWD is concerned that an overly conservative Base Period will be hard-wired into the 
updated Mojave River Basin Model and will not be reevaluated, which may lead to significant 
reductions in modeled Production Safe Yield (PSY) and Free Production Allowance (FPA). VWD's 
consulting hydrogeologist Peter Leffler asserts that longer hydrologic periods are more 
representative of future conditions, especially when climate change may both increase average 
annual temperature and frequency of drought periods while increasing the frequency and/or 
magnitude of large storm events that are the primary driver of long-term average annual basin 
recharge best. It is strongly recommended that 1931 to 2024 (as opposed to 1931 to 1990) be 
used as the reference hydrologic period to evaluate proposed base periods, and that the 
ultimate base period to be selected be longer than 20 years. 

VWD recommends that Watermaster adopt a more comprehensive base period such as 
1995-2024 or 1998-2024 starting in Water Year 2027 /2028 or as soon as the updated Mojave 
River Basin Model is completed and ready to inform future PSY and FPA. The two potential base 
periods starting in the 1990s are close to but slightly drier than the long term reference period 
of 1931 to 2024, and incorporation of late 1990s cultural conditions are offset by inclusion of 
more recent cultural conditions from the 2020s. 
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Mojave Basin Watermaster 
January 13, 2026 
Page 2 

VWD thanks Watermaster for considering its comments. 

Sincerely, 

LAW OFFICE OF PETER KIEL PC 

(?~J (U 
Peter J. Kiel 

Counsel for the City of Victorville and 
Victorville Water District 

cc: Leland McElhaney, Watermaster Counsel 
Robert Wagner, Watermaster Engineer 
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1 DIANA J. CARLONI, ESQ. CASBN 100460 
LAW OFFICES - DIANA J. CARLONI 

2 21001 N. Tatum Blvd., Suite 1630-455 
3 Phoenix, AZ 85050 

Phone: 760-946-9910 
4 diana@carlonilaw.com 

5 

6 Attorneys for NEWBERRY SPRINGS RECREATIONAL LAKES ASSOCIATION 

7 

8 

9 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

SUPEROR COURT FOR THE STATE OF CALIFORNIA 

COUNTY OF RIVERSIDE - CENTRAL DISTRICT 

CITY OF BARSTOW, et al. 

Plaintiffs, 

vs. 

CITY OF ADELANTO, et al. 

Defendants, 

AND RELATED CROSS-ACTIONS. 

CASE NO: CIV 208568 

NEWBERRY SPRINGS ISSUES AND 
QUESTIONS FOR DISCUSSION AT 
WATERMASTER WORKSHOP SET FOR 
JANUARY 14, 2026. 

Hearing Information: None Set 

Date: 
Time: 
Dept: 

Before the Hon. Craig G. Riemer, Judge 

_____________ __. ISSUES QUESTIONS FOR JAN 14 2026 

TO ALL INTERESTED PARTIES AND THEIR ATTORNEYS: 

28 NSRLA Issues and Questions: Watermaster Workshop of January 14, 2026 PAGE 1 
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NEWBERRY SPRINGS RECREATIONAL LAKES ASSOCIATION submits the 

following ISSUES AND QUESTIONS FOR DISCUSSION AT WATERMASTER 

WORKSHOP SET FOR JANUARY 14, 2026. 

Procedural Issues: 

It has been stated that the W atermaster attorney was ordered to file a motion to change the 

base period. Review of relevant orders do not demonstrate such an order. 

1. Please identify and clarify such an order, if existing. See excerpts of prior orders 

attached hereto as Exhibit A. 

2. Please articulate in detail, the justification for changing the base period. 

3. Will all water experts have a chance to review and provide input to the stated 

justification? 

4. Please detail the procedural process for implementing the change, given the fact that the 

original judgment had to be reviewed and signed by all stipulating parties. As all parties 

bound by the judgment stipulated to and relied upon the terms of the original stipulated 

judgment, does this change occur without full vetting to all parties? Is this a potential 

denial of due process? 

5. Given the discussion necessary, is there a motion already filed and will it be withdrawn? 

6. Will base periods be considered by individual subarea or comprehensively. If different 

for each subarea, should each subarea be considered as a separate motion or new 

stipulation? If not, and one comprehensive plan is envisioned, why are we not waiting 

for the release of the new regional (MRBRM) model so this exercise/analysis does not 

have to be undertaken more than one time? 

NSRLA Issues and Questions: Watennaster Workshop of January 14, 2026 PAGE2 
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Substantive Issues: 

1. Base Period Selection Process: Will the WM use the Bulletin 84 criteria or create some 

new formula to determine a new base period? Unless the analysis and reasoning of 

Bulletin 84 is found to be defective, and substantiated in an evidence-based fashion, 

should not that be the procedure used by the WM to formulate and propose a new shorter 

Base Period? 

Bulletin 84, page 13, reflects that the years 1904-05 through 1960-61 were used as the 

Long-Time Hydrologic Condition, upon which the recommended study of a new base period 

would be based. The original 57-year period was the best representation of long-time hydro logic 

conditions. The 25-year period then selected as the base period in the study (1936-37-1960-61), 

when preceded and/or followed by cycles of wet and dry years, best replicated the long-time 

hydrologic conditions with a difference in findings of approximately one percent. It was 

considered most reliable and was more current in time for the purposes of the study conducted. 

Similar in nature is the long-time period agreed to in our stipulated judgment to the 

Adjudication. The 1931-1990 time frame can be seen as the Long-Time Hydrological Conditio 

from which to assess and identify a new, more current and shorter Base Period, which replicates 

the hydro logic conditions of the 1931-1990 time frame. 

lfWatermaster (WM) is relying on the formulae of Bulletin 84, then the WM proposed 2001 

2020 base period is not analogous to the formulae because the difference approximates 6%. 

Rather, attention should be given to the 1998-2024 base period, as during that time the difference 

between the conditions in the Long-time period vs this new 25-year period reflects a 1 % 

difference. (similar to Bulletin 84). 

NSRLA Issues and Questions: Watennaster Workshop of January 14, 2026 PAGE3 

394 



2 

3 

4 

5 

6 

7 

8 

9 

IO 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2. It does not seem logical to simply add current data onto the current base period, 

e.g. 1931-2022, as this creates a 3% increase (variance) from long-time conditions. If the 

data from the 2023-24 water year was added, the difference would be even greater, as 

those were wet years. If the WM disagrees, please provide evidence-based 

substantiation of that position. 

3. Newberry does not accept the rationale ofresponding to the Court, by suggesting that the 

Court asked for a drier and more recent base period. The Court and the Watermaster are 

( or should be) committed to follow the science. A base period should be a reasonable 

assumption of precipitation expectation in future years, more likely than not to repeat, 

and based on the long-time data. If WM does not agree, please provide justification and 

alternative analysis or explanation. 

4. Question, will the new MRBRM conduct analysis similar to Bulletin 84? If so, won't 

there be sufficient data to support a proposed new Base Period that is grounded in 

established principles, already relied upon? 

Conclusion: 

Newberry Springs Recreational Lakes Assn's choice would be to continue with the agreed 

upon Base Period set forth in the Judgment (1930-1990 base period), since securing consent to a 

new proposed based period appears cumbersome and unlikely. 

In the alternative, Newberry suggests that the WM selects the 1998-2024 base period since it 

most closely replicates the current one. Watermaster said at the meeting, they did not choose this 

one, because they only had data up through 2022. Now that the data exists, that is no longer an 

excuse not to use this period. 

NSRLA Issues and Questions: Watennaster Workshop of January 14, 2026 PAGE4 
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The motion to Change or Modify the Base Period should be withdrawn and not refiled until 

the process, analysis and evidence is completed. A decision of the most efficient and effective 

use of experts, consultants, time, resources and public funds should be significant factors in 

adopting a course of action. 

6 Dated: January 6, 2026 
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Respectfully submitted, 
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Electronically signed to Expedite 
DIANA J. CARLONI, Esq. 
Attorney for Newberry Springs 
Recreational Lakes Assn. 
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Excerpts of prior orders: 

October 23, 2024 order. 

8. The Judgment requires PSYto be based on" a sequence of years that is representative of 
the long-term average." In the motion to enforce the judgment, both the Watermaster and 
Victorville criticized Golden State for cherry-picking a misleadingly short time frame for 
comparing groundwater levels. Similarly, in its 7-3- 24 order, the Court criticized the 
Watermaster for relying on short timeframes and inconsistent timeframes. Sometimes the 
Watermasterhas cited to the 1931- 1990 average, but other times the WM has relied on 20-
year or even 5-year averages. 

a. Is the 1931- 1990 timeframe representative of the climate in the basin today? 

b. How long is "long-term?" 20 years? 30 years? 40 years? Longer? 

c. Is the 1931- 1990 timeframe representative of the climate in the basin How long is " 
long-term?" 20 years? 30 years? 40 years? Longer? Should the Court establish a 
different base period to be used when adjusting PSY and FPA and when questioning 
the accuracy of the Watermaster' s model or recommendations? If so, when should 
that period begin and end? 

Order of Aug 6th
, 2025- beginning page 4: 

Hydrologic base period The Watermaster argued that the base period should be revised to 
be the period of 2001-2020. However, the motion did not expressly seek approval of that 
change. Any future motion by the Watermaster seeking approval of that change shall 
address the following issues: 

1. In arguing for the adoption of 2001-2020 as the hydrologic base period, Mr. Wagner states 
at page 32 of the motion that the proposed base period "is reasonably representative of 
long-term hydrologic conditions,." citing to Exhibit 25 (at page. 405). Is that conclusion 
based solely on the similarity between the average Mojave River flow during 1931-1990 
(65,538 AF¥) and the flow during 2001-2020 (61,635)? If not, what other factors support the 
conclusion that the proposed base period is reasonably representative? 

2. Mr. Wagner states that in terms of the basin's water Supply, both the 1931-1990 and 2001 
2020 periods are representative• of the long-term averages of the basin because the latter 
period is only 6 percent drier" than the prior period. (Mtn., pp. 74 & 76.J Is a 6 percent 
difference de minimis? If so, how large would the difference need to be before it would be 
considered significant? 
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Agenda 

• Background and introduction 
• Court's June 2022 Order granting Motion to Adjust FPA for Water Year 2022-2023 

• Court's September 2022 Order 

• Documentation Received Prior to Workshop 
• Summary of commentary received prior to Watermaster workshop 

• Summary of commentary received after Watermaster workshop 

• Summary of interactions with stakeholders to address commentary 
• Watermaster's recommendation for new hydrologic base period 2001-2020 

• Considerations for Este and Baja Subareas 
• Chuck Bell Production and Water Levels 

• Cushenbury Canyon Creek near Lucerne Valley 

• Next steps 

• Staff recommendation 

Wagnet .'- Bonsignore 
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Background and introduction 

• In 2022, Court asked Watermaster to consider a shorter and drier base period. 
• The 2001-2020 base period was used by Watermaster for PSY/FPA recommendations 

in water years 2024 and 2025. 
• On August 4, 2025 hearing, the Court indicated that we should resolve the base period 

issue before determination of PSY/FPA. 
• On September 3, 2025 Watermaster filed a motion to determine the hydrologic base 

period with the Court. 
• Court hearings were held on October 20, 2025 and October 27, 2025. 
• On November 12, 2025, Watermaster submitted to the Court the Watermaster 

Engineer's Statement ofReasons for Recommending 2001-2020 base period. 

WagneE~Bonsignore 
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Court's June 2022 Order granting Motion to 
Adjust FPA for Water Year 2022-2023 

• The Court does not have confidence that, in these times of climate disruption, it is 
prudent to rely upon the accuracy of those long-term supply assumptions, at least 
in the short term. As Mr. Wagner states, if the judgment were being negotiated 
today, it would be more prudent to select 'a shorter, drier planning period 
(hydrologic base period) for local supply ... , resulting in a lower estimated 
Production Safe Yield and consequently lower annual Free Production 
Allowance.' (Wagner Deel., p. 6, ll. 18-21.) 
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Court's September 2022 Order 

• The Court questions whether a 60-year period in the middle of the 20th century is 
still an appropriately representative period from which to measure the long-term 
averages specified in the definition of PSY, especially given the 32 years that have 
passed since 1990 and the climatic disruptions that we have been experiencing 
during that time. 

• If [ 19 31-1990] is not the most representative period, should a different period be 
defined? ... Is the Watermaster bound to rely upon what appears at this point in 
time to be a less-than-prudent period? 

• . . . Why, with an additional and more recent 30 years of data, should the PSY 
calculation continue to rely upon the prior 60-year period for defining the long­
term average? At the very least, should not the past 32 years of data be added to 
the original 60 years? 
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Documentation Received Prior to Workshop 

• On November 12, 2025, Watermaster submitted to the Court the Watermaster 
Engineer's Statement of Reasons for Recommending 2001-2020 base period. 

7 

• On December 2, 2025, California Department of Fish and Wildlife (CDFW) provided 
letter to Watermaster with questions and comments on the proposed hydrologic base 
period. 

• On December 11, 2025 F ennemore LLP ( on behalf of Mitsubishi, Robertson, and 
CalPortland) provided comment letter to Watermaster on the new hydrologic base 
period. 

• On December 12, 2025, City of Victorville submitted commentary letter. 
• On December 12, 2025, Watermaster held public workshop on new hydrologic base 

period selection. 
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Summary of commentary received prior to Watermaster 
workshop ..-----------.---------r----------. 

To ic 
Use ofDWR Bulletin 84 

Fennemore LLP CDFW 
• Questions reliance on guidance States DWR Bulletin 84 is 

from the 1967 DWR Bulletin 84 outdated; suggests using recent 

and the 1975 City of Los publications that include 
Angeles vs. City of San groundwater-surface water 
Fernando; asks ifWatermaster interactions, and definition of 

considered other guidance such sustainable yield from SGMA. 
as SGMA Best Management 

Practices (or Water Bud els. 
Initial Hydrologic Base Period Asks how 'normal' and Notes Court only required PSY 

re-evaluation, not base period 
change; asks consideration for 

extending original period by 
addin recent ears. 

1931-1990 'extreme' wet/dry years are 

defined and if based solely on 

the flow at the Forks. 

Proposed Hydrologic Base 

Period 2001-2020 

Asks if updates will occur after Questions urgency ofbase 

model completion; questions if period change; asks for 
different base periods are information to rely upon to 
recommended to each Subarea. quantify water supply for each 

Subarea; claims proposed 
period is 6% drier only 
applicable to Alto. Highlights 

evaluation of river depletions 
for each Subarea 
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Summary of commentary received prior to Watermaster 
workshop 

Tooic Fennemore LLP CDFW 
Alternative Hydrologic Base Asks if Court direction to Suggests considering a base 

Periods "consider" a drier and recent period that captures pre-

period mandates overdraft conditions; questions 

recommendation; asks for how if shorter period adequately 

drier hydro logic conditions will captures variations in pumping 

become. and depletions laa effects. 
Groundwater Modeling in Asks for future calibrations of Suggests waiting for 

relation to selection of a the UMBM and impacts of the completion of the new model to 

Hydrologic Base Period UMBM on the 2022 change the base period. 

representative year. 
Data Gaps Requests identification of Asks about data deficiencies for 

records for Este and Oeste Baja; criticizes reliance on 

inflows; asks about plans to fill water level interpretation 

data gaps for Baja, Este, Oeste. instead of water budget in the 

form of Tables 5-1 and C-1; 

urges continued use ofBarstow 
gage data. 
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Summary of commentary received prior to Watermaster 
workshop 

,-------------..--------------r-------------, 
To ic Fennemore LLP 

Pumping and Consumptive Asks for legal and technical 

Uses for PSY determination basis for using representative 

year outside base period; asks if 

base period is foundational to 

PSY. 

Cultural Conditions Questions exclusion of the 

1990s from recent cultural 

CDFW 
Asks for relationship between 

cultural conditions and single 

representative year; asks how 

PSY will account for altered 

river flows and depletions. Asks 

how new base period would 

improve PSY and FPA 

calculations. 
Asks for intention of base 

period change relative to 

conditions, the statistical basis climate or cultural condition 

Environmental Concerns 

and uniformity of the changes changes. 

among Subareas. 

NIA. Emphasizes impacts on riparian 

habitat; warns of reduced Baja 

inflows and ecological harm. 

Notes major changes in 
vegetation and river flow in past 

25 years; asks how water for 

riparian habitat will be 

maintained in the future. 
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Summary of commentary received after Watermaster 
workshop 

• Fennemore LLP: 
• The 1995-2024 is the most appropriate hydrologic base period among the 

alternatives presented by Watermaster. 
• City of Victorville (as of December 12, 2025): 

• Does not oppose Watermaster's recommendation for 2001-2020 base period. 
• Asks for consideration of the 1931-2024 period of record for comparison 

purposes. 
• The same base period selected should be applied to all subareas. 
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Summary of commentary received after Watermaster 
workshop 

• CDFW: 
• Does not support Watermaster's recommendation for 2001-2020 hydrologic 

base period. CDFW expressed concern about being locked into a base period 
that might make matters worse for Camp Cady, and would pref er to delay 
consideration of this matter until after the completion of the new model 

• Newberry Springs Recreational Lakes Association (January 6, 2026): 
• Has proposed stipulating that the PSY/FPA values for Baja that were approved 

by the Court in August 2025 be the same values for the 2026-2027 Water Year. 
Alternatively, has suggested a base period from 1998-2024. 
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Summary of interactions with stakeholders to address 
commentary 

• Watennaster met with CDFW on December 17, 2025 and January 9, 2026. 
• Watennaster provided response letter to Fennemore on December 31, 2025 and met 

on January 8, 2026. 
• Watennaster scheduled to meet with Newberry Springs Recreational Lakes 

Association on January 12, 2026. 
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Watermaster's recommendation for new hydrologic 
base period 2001-2020 

• Meets guidance of DWR Bulletin 84. 
• Average water supply 6% drier than the average of the initial base period 1931-1990. 
• Fits the UMBM model calibration period ( ending in 2020). 
• Includes and is more representative of current cultural conditions. 
• It satisfies the Courts request to consider a drier and more recent hydrologic base 

period. 
• Watermaster seeks to base its 2026 PSY recommendations upon the most 

appropriate and representative base period, which Watermaster believes is the 
2001-2020 time-frame. 

• Importantly, the base period will not change the actual water supply to the Basin Area 
going forward. The selected base period is a management tool for future planning. 

WATEitMAsrdl 
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Watermaster evaluation of alternative hydrologic base 
periods 

Alternative Hydro logic 
Base Periods 

1991-2022 

1995-2024 

1998-2024 

2001-2020 

2002-2022 

1931-2022 

Mojave River at the Forks 
Average (a.f.) 

71,344 

67,057 

65,090 

61,635 

59,009 

67,557 

Change relative to the 1931-1990 
average (65,538 a.f.) 

+8% 

+2% 

-1% 

-6% 

-11% 

+3% 

Change relative to the 1931-
2024 average (69,176 a.f.) 

+3% 

-3% 

-6% 

-12% 

-17% 

-2% 

Criteria 

Start and end years are dry arid are-preceded by a 
S!'ri~s of 9ry_ye"[.S, 

Start and end years are wet and are preceded by a 
wet year/series of wet years.* 

Start and end years are wet and are preceded by a 
wet year/series of wet years. 

Start and end years are dry and are preceded by a 
series of dry years. 

Start and end years are severe dry and are preceded 
by a series of severe dry years. 

Per Court's Order. Start and end years are dry and 
are preceding a series of severe dry years. 

Notes: The PSY Update prepared by Watermaster in February of 2024 updated the hydrologic base period to be 2001-2020 for purposes of establishing PSY. This selection was 
based on the information that was available and reliable for Watermaster at the time of the analysis (i.e., flow data up to the year 2023). 

lso, the PSY Update by Watermaster evaluated the 2001-2020 hydrologic base period also because the Upper Mojave Basin Model was calibrated through the Water Year 
2020. 
' The water supply at the Forks during the Water Years 1992 through 1995 was about three times the long-term average supply. 
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Considerations for Este and Baja Subareas 

• The following is an example of a long-time producer in the Este Subarea for which 
we have metered pumping records and water level measurements. 

• This supports how interpretation of water levels and pumping may serve as a proxy 
for PSY in the Este and Baja Subareas. 

16 
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Chuck Bell Production and Water Levels 
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Chuck Bell Production and Water Levels 
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Cushenbury Canyon Creek near Lucerne Valley 
• The flow at the Forks as an indicator of wet and dry periods in the Basin Area. 

Stream flow from USGS gage at Cushenbury Canyon Creek near Lucerne Valley 
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200 ~ 
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., I 
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j 
In 1958, flow at 

50 the Forks was 
227% of long-term 
average 

0 ■ 

In 1966 and 1967, 
flow at the Folks was 
177 and 195% of 
lo'ng'tenn average; 
respectively. 

I 
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- USGS Gaged Streamflow - Precipitation at Cushenbury Springs 
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Next steps 
• Hold Public Hearing today, January 14, 2026 
• Adopt base period recommendation 
• File a Motion for Court approval of the new hydrologic base period, and summarize 

position stated by engaged Parties. 
• Prepare analysis for recommending PSY/FPA based on Court approved base period. 
• Additional workshops as necessary. 
• Watermaster meetings: 

• January 28, 2026. 
• February 25, 2026. 
• March 25, 2026 (potential workshop). 
• April 22, 2026. 
• May 27, 2026. 

~~~~.;;.~~~~g33pre wr'TER~1Asrffi. 
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Staff Recommendation 

• Staff recommends that Watermaster conduct a public hearing to receive comments on 
the hydrologic base period of 2001-2020 
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FENN EMORE. 

B kground 

• Court denied Watermaster's last attempt to adopt 2001-
2020 as a new Hydrologic Base Period 

• The Court denied this pending evaluation of alternatives 
and more robust data and technical support for any 
Watermaster recommendation 

• Court directed a robust and transparent public process 
prior to Board and Court approval 

f :pe, t MORE. 
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Bulletin 84 & Los Angeles v. San 
Fernando 

FENN EMORE. 

>> 
The base period conditions 
[ .. . ]should include both normal 
and extreme wet and dry years. 
[ ... ] The base period should also 
be within the period of available 
records and should include 
recent cultural conditions as an 
aid for projections under future 
basin operational studies. 

(Watermaster SOR Exhibit A [DWR Bulletin 84], pg. 
47-48, emphasis added). 

The desirable base period 
includes both wet and dry 
periods similar in 
magnitude and occurrence 
to the normal supply, and 
durin~ which there are 
sufficient measurements 
and observations to relate 
the hydrology to recent 
culture. 
(Watermaster SOR Exhibit B [Report of 
Referee], pg. 182; emphasis added.) 

cAµect MORE. 
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FENN EMORE. 

PSY Definition & 2022 Court Order > 
PSY - The highest average Annual 
Amount of water that can be 
produced from a Subarea: (1) over 
a sequence of years that is 
representative of long-term 
average annual natural water 
supply to the Subarea net of long­
term average annual natural 
outflow from the Subarea [ ... ] 
without resulting in a long-term net 
reduction of groundwater in 
storage in the Subarea. 

(Judgment ,i 4.aa., emphasis 
added) . 

The Court questions whether a 60-year period in the 
middle of the 20th century is still an appropriately 
representative period from which to measure the long­
term averages specified in the definition of PSY, 
especially given the 32 years that have passed since 
1990 and the climatic disruptions that we have been 
experiencing during that time [ ... ] Mr. Wagner has stated 
[ ... ] to select 'a shorter, drier planning period (hydrologic 
base period} for local supply ... , resulting in a lower 
estimated Production Safe Yield and consequently lower 
annual Free Production Allowance. 

(Court's September 16, 2022 Order Directing the Watermaster to 
Re-Evaluate PSY for the Entire Basin, Exhibit A, pg. 4-5, emphasis 
added.} 

Expect MORE. 
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Criteria for Sele ting a 
FENN EMORE. 

ydrologic • ase rer10 
,.,. 

' 

Both normal and extreme wet and dry years 

Must be within the period of available records 

Must include recent cultural conditions 

Must support the highest average annual amount of water without long-term 
groundwater storage loss 

Must consider climatic disruption 

Expect MORE. 

>> 
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Normal and Extreme Wet and 
Dry Years 

FENN EMORE. 

> 

Watermaster 
Engineer approach 
identifies wet and 
dry years using the 
Mojave River flow at 
the Forks 
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Expect MORE. 
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Normal and Extreme Wet and 
FENN EMORE. 

> Dry Years Figure 1-Mojave River Flow at the Forks and Potential Hydrologic Base Periods 

• 1995-2024 
includes extreme 
wet years (e.g., 
2005 and 2023) 

• 1995-2024 
includes multi­
year droughts 
{1999-2002 and 
2013-2018) 
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Expect MORE. 
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FENN EMORE . 

Period of Available Kecora,s >> 

0 1993-1994 0 2021-2024 
I I 

• Watermaster annual • Watermaster exclusion of 
reporting begins in 1993-
1994 

2021-2024 data is an 
artificial restraint 

-•-------------------411------------------,----------------------------------• 

Included entirely within 
. available data record 
I 

0 1995-2024 

Expect MORE. 
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UMBM Calibration Is Not OJ Vali 
Basis for Rejecting Alternative 

FENN EMORE. 

Watermaster staff proposal rejects all other alternatives (which 
include years after 2020) because the UMBM is calibrated 
through 2020 

No explanation is provided why the model cannot be extended 
through 2024 (especially when it was recently extended through 
2020 for the 2024 PSY Update) 

If calibration is critical, it supports delaying approval-not 
selecting a period that lacks critical data 

Expect MORE. 
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FENN EMORE. 

Recent Cultural Co ••• ons 
• 1995-2024 includes four more recent years than 2001-2020 

• All alternatives evaluated include post-2020 years except 
the Watermaster staff proposed period of 2001-2020 

• Including the most recent years {2021-2024) best satisfies the 
"recent cultural conditions" requirement 
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Cultural Conditions Change 
Gradually 

FENN EMORE. 

• 

, ... 

Watermaster staff does not identify any significant land-use 
changes to justify 2001-2020 over any other alternative 

Judgment and Physical Solution implemented in 1996 which is 
the most significant land use change in all alternatives 
analyzed 

1995-2024 uniquely captures the last year before the 
Judgment and the full post-Judgment period 

Expect MORE . 
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PSY Requires Highest Avera 
Annual Amount 

FENN EMORE. 

PSY requires selection 
of the highest Annual 

Average Amount 

2001-2020 yields a 6% 
decrease in total water 
supply over 1931-1990 

Expect MORE . 

1995-2024 yields a 2% 
increase in total water 
supply over 1931-1990 
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FENN EMORE. 

Conc1us10 
DWR Bulletin 84, Los Angeles v. San Fernando, the 
Judgment, and the Court's recent orders support 

1995-2024 as a new Hydrologic Base Period, 
not 2001-2020 



EXHIBIT L 
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Opposition for the Proposed Base Period for Baja 
Opening statement 
I appreciate the discussion I had with Watermaster on Jan 12th; I want to thank Jeff Ruesch, 
Lee McElhaney, and Bob Wagner for a frank and long friendly chat. I believe I understand 
the reasoning behind the proposed base period change a little better, although Baja's 
issues are unique and should be treated differently than other basins. And that goes for 
Este also. 

1. Baja's PSY calculations, has been treated differently in past years for several 
reasons, mostly because there is a lack of data. Plus, the lack of storm flow from the 
Mojave River, which can be attributed to over pumping in the river by upstream 
users, drought years, and slow releases from the Silverwood dam. 

2. Picking a base period that covers all the sub-areas equally may not be the optimal 
option, especially for Baja. Mr. Wagner even suggested to the court that there could 
be different base periods for different areas. Here are a few reasons why, that is the 
case. 

a. Baja only gets recharge from the river on extreme storm flow years 
b. Therefore, a base period for Baja must include those extreme years, like 1992 

and 2005 
c. Lack of data on the quantity of water that Baja gets from local storm runoff or 

other sources 
d. The modeling currently underway could shed light on where our water comes 

from, and the model must be updated with current year data because of the 
huge cultural changes that has happened in Baja the last several years. 

e. Based on the ground water level in key wells in Baja, Mr. Wagner has 
estimated that Baja is at or very close to ground water sustainability 

f. Mr. Wagner has suggested that fact, (Baja has reached sustainability) to the 
court in the last couple FPA hearings, and has tried to explain to the court 
why both Baja and Este are treated differently 

3. One of the most difficult issues for Baja producers, is trust, that the court will follow 
the Watermaster's engineers recommendation. In past hearings that has not been 
the case, Judge Reimer has either ruled against the recommendations because he 
does not quite understand or because he believes he is following the Judgement. 
Both of those reasons are hurtful to the producers in Baja, because of continued 
rampdown, past sustainability. 

4. I understand the reasoning behind a more recent base period, for cultural and 
climate reasons. But that should still be based on the best science available and be 
more likely than not to repeat in the future. 

5. Changing the base period should not have a goal of picking a drier period, based on 
what the court suggests. It must be based on the long-time record, and in Baja's 
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case there is no long-time record because of lack of data and not knowing where our 
water comes from. 

6. The Chino basin recently updated their base period and included the more recent 
years to their long-time average. This is a neighbor basin with similar cultural 
changes, such as less AG more housing. And could be an option for us that should 
not be dismissed, just because it would increase supply. 

7. If this base period is implemented it would decrease PSY in baja by almost 30%, or 
3,678 AF. In Centro the PSY would increase by almost 40%, or 10,332 AF. That is a 
huge increase of water production for Centro, going from 21,088 AF to 31,420 AF. 
This will affect storm flow into Baja by reducing the ground water levels in Centro 
because of more pumping. Heck, you may even see new pivots pop up, farming 
alfalfa in Centro, if this base period is approved. Why in the world does that sound 
like a good idea? We need a little common sense here on this issue. 

In summery 

It would be prudent of Watermaster to take more time to finish and update the model for all 
sub-areas before you make a recommendation to change the base period. The base period 
is an essential part of the Judgement, the calculation for PSY and FPA, and should be very 
carefully picked. 

I would recommend that the Watermaster Board vote against the recommendation to 
change the base period at this time. Let's get more data and make a better-informed 
decision and allow more time for stakeholders to study this issue. 

Or in the alternative, in your recommendation, allow for continued discretion on how 
Watermaster's Engineer calculates the PSY in both Baja and Este. This may or may not 
sway the court's decision on FPA, but it may help. 

Thank you! 
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PSY based on 1931-1990 1 PSY based on 2001-2020 Difference 
Base Period Base Period 

' 

- ·•J-:a;~~ -~~-~.:;r . • •• . • - IE • 
~ I I • I • 

• •• • I t. 

11' 
• JI 

5,108 +380 

~ -, .'•: . 1,712 3,634 + 1,922 
I 
■ I 

l- ., 

~ ( .:!l!lt.1• r, 62,233 - 2,173 
... ,., 
~ . 

' . . • • 31,420 + 10,332 , _ 
!. 

i I::,:_ .I 14,544 10,866 - 3,678 
I 

' . -· ' -- --=----

Percent Difference 

+ 7.73% 

+ 71.90% 

-3.43% 

+ 39.35% 

-28.95% 



PROOF OF SERVICE 
 

STATE OF CALIFORNIA       } 
COUNTY OF SAN BERNARDINO} 
 

I am employed in the County of the San Bernardino, State of California.  I am over 
the age of 18 and not a party to the within action; my business address is 13846 
Conference Center Drive, Apple Valley, California 92307. 
 

On February 17, 2026, the document(s) described below were served pursuant to 
the Mojave Basin Area Watermaster’s Rules and Regulations paragraph 8.B.2 which 
provides for service by electronic mail upon election by the Party or paragraph 10.D, which 
provides that Watermaster shall mail a postcard describing each document being served, to 
each Party or its designee according to the official service list, a copy of which is attached 
hereto, and which shall be maintained by the Mojave Basin Area Watermaster pursuant to 
Paragraph 37 of the Judgment. Served documents will be posted to and maintained on the 
Mojave Water Agency’s internet website for printing and/or download by Parties wishing to 
do so. 

 

 Document(s) filed with the court and served herein are described as follows: 
 

EX PARTE APPLICATION FOR ADDITIONAL COURT DIRECTION 
REGARDING MOTIONS TO BE FILED FOR DETERMINATION OF BASE 
PERIOD FOR CALCULATING PRODUCTION SAFE YIELD; SUPPORTING 
DECLARATION 
 

  X    (STATE)  I declare under penalty of perjury under the laws of the State of 
California that the above is true and correct. 

 
Executed on February 17, 2026 at Apple Valley, California. 
 

 
 
 ___________________________ 
 Jeffrey D. Ruesch 



Mojave Basin Area Watermaster Service List as of February 17, 2026

35250 Yermo, LLC

11273 Palms Blvd., Ste. D.

Los Angeles, CA 90066-2122

Attn: Roberto Munoz

Abshire, David V.

PO Box # 2059

Lucerne Valley, CA 92356-2059

Attn: John McCallum

Adelanto, City Of (via email)

11600 Air Expressway

Adelanto, CA 92301-1914

Attn: Jessie Florez 

(dbuckingham@adelantoca.gov; 

irisramos@percwater.com;)

Ades, John and Devon (via email)

 (adesdevon@gmail.com)

Aerochem, Inc. (via email)

23301 S. Wilmington Ave

Carson, CA 90745-6209

Attn: Pedro Dumaua 

(pdumaua@ducommun.com) Agcon, Inc. (via email)

17671 Bear Valley Road

Hesperia, CA 92345-4902

Attn: Lori Clifton (lclifton@robar.com)

Ahn Revocable Living Trust (via email)

P. O. Box 45

Apple Valley, CA 92307-0001

Attn: Chun Soo and Wha Ja Ahn 

(chunsooahn@naver.com) Ahn Revocable Trust (via email)

29775 Hunter Road

Murrieta, CA 92563-6710

Attn: Simon Ahn (ssahn58@gmail.com)

Ahn, Chun Soo and David (via email)

P. O. Box 45

Apple Valley, CA 92307-0001

Attn: Chun Soo Ahn 

(davidahnmd@gmail.com, 

chunsooahn@naver.com; 

davidahn0511@gmail.com)

Ahn, Chun Soo and Wha Ja (via email)

P. O. Box 45

Apple Valley, CA 92307-0001

Attn: Chun Soo Ahn 

(chunsooahn@naver.com)

Ake, Charles J. and Marjorie M.

2301 Muriel Drive, Apt. 67

Barstow, CA 92311-6757

America United Development, LLC (via email)

19625 Shelyn Drive

Rowland Heights, CA 91748-3246

Attn: Paul Tsai (paul@ezzlife.com)

American States Water Company

160 Via Verde, Ste. 250

San Dimas, CA 91773-5121

Attn: Sheng Le Anderson, Ross C. and Betty J.

13853 Oakmont Dr.

Victorville, CA 92395-4832

Apple Valley Foothill County Water District 

(via email)

22545 Del Oro Road

Apple Valley, CA 92308-8206

Attn: Daniel B. Smith (avfcwd@gmail.com)

Apple Valley Heights County Water District

P. O. Box 938

Apple Valley, CA 92308-0938

Attn: Matthew Patterson

Apple Valley Unified School District

14955 Dale Evans Parkway

Apple Valley, CA 92307-3061

Attn: Beatriz Torres

Apple Valley View Mutual Water Company

P. O. Box 3680

Apple Valley, CA 92307-0072

Attn: Emely and Joe Saltmeris

Apple Valley, Town Of

14955 Dale Evans Parkway

Apple Valley, CA 92307-3061

Attn: Beatriz Torres

Archibek, Eric (via email)

41717 Silver Valley Road

Newberry Springs, CA 92365-9517

 (ArchibekFarms@gmail.com; 

Sandi.Archibek@gmail.com)

Avila, Angel and Evalia

1523 S. Visalia

Compton, CA 90220-3946

Bailey 2007 Living Revocable Trust, Sheré R. 

(via email)

10428 National Blvd

Los Angeles, CA 90034-4664

Attn: Sheré R. Bailey 

(LegalPeopleService@gmail.com) Bar H Mutual Water Company (via email)

PO Box 844

Lucerne Valley, CA 92356-0844

Attn: Daniel Shaw (barhwater@gmail.com)

Bar-Len Mutual Water Company (via email)

P. O. Box 77

Barstow, CA 92312-0077

Attn: John Munoz 

(barlenwater@hotmail.com;)

Baron, Susan and Palmer, Curtis

141 Road 2390

Aztec, NM 87410-9322

Attn: Curtis Palmer

Barstow, City of (via email)

220 East Mountain View Street -Suite A

Barstow, CA 92311

Attn: Jennifer Riley (hriley@barstowca.org) Bartels, Gwendolyn J.

1117 Meadow Lake Loop

Buhl, ID 83316-
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Bass Trust, Newton T. (via email)

PO Box 22759

Santa Fe, NM 87502-2759

Attn: Angelyn Bass 

(angelynbass@yahoo.com; 

avbassenterprises@gmail.com)
Bastianon Revocable Trust

9484 Iroquois Rd.

Apple Valley, CA 92308-9151

Attn: Remo E. Bastianon

Beinschroth Family Trust (via email)

18794 Sentenac Road

Apple Valley, CA 92307-5342

Attn: Mike Beinschroth 

(Beinschroth@gmail.com)

Beinschroth Trust, Andy

6719 Deep Creek Road

Apple Valley, CA 92308-8711 Bell, Charles H. Trust dated March 7, 2014 

(via email)

P. O. Box 193

Lucerne Valley, CA 92356-0193

Attn: Chuck Bell (Chuckb193@outlook.com; 

Chuckb193@outlook.com)

Best, Byron L.

21461 Camino Trebol

Lake Forest, CA 92630-2011

BNSF Railway Company (via email)

602 S. Ferguson Avenue, Suite 2

Bozeman, MT 59718-6483

Attn: Deborah Stephenson 

(stephenson@dmsnaturalresources.com)

BNSF Railway Company (via email)

602 S. Ferguson Avenue, Suite 2

Bozeman, MT 59718-6483

Attn: Deborah Stephenson 

(stephenson@dmsnaturalresources.com; 

Jason.Murray@bnsf.com; 

Blaine.Bilderback@bnsf.com)

Borja, Leonil T. and Tital L.

20784 Iris Canyon Road

Riverside, CA 92508-3526

Box, Geary S. and Laura

P. O. Box 402564

Hesperia, CA 92340-2564

Brommer House Trust

9435 Strathmore Lane

Riverside, CA 92509-0941

Attn: Marvin Brommer

Brown Family Trust Dated August 11, 1999

26776 Vista Road

Helendale, CA 92342-9789

Attn: Paul Johnson

Brown, Jennifer

10001 Choiceana Ave.

Hesperia, CA 92345

Bruneau, Karen

19575 Bear Valley Rd.

Apple Valley, CA 92308-5104

Bryant Family Trust dated May 9, 2007 (via 

email)

17166 Sequoia Street

Hesperia, CA 92345-1842

Attn: Ian Bryant (irim@aol.com)

Bubier, Diane Gail (via email)

46263 Bedford Rd.

Newberry Springs, CA 92365-9819

 (bubierbear@msn.com)

Budget Finance Company (via email)

PO BOX 641339

Los Angeles, CA 90064-6339

Attn: Noah Furie (noah@bfcloans.com) Bunnell, Dick

8589 Volga River Circle

Fountain Valley, CA 92708-5536

Bush, Kevin (via email)

7768 Sterling Ave.

San Bernardino, CA 92410-4741

 (kjbco@yahoo.com)

Calico Lakes Homeowners Association (via 

email)

11860 Pierce Street, Suite 100

Riverside, CA 92505-5178

Attn: Kirstie Wright 

(Kirstie.Wright@associa.us)

California Department Of Transportation (via 

email)

175 W. Cluster

San Bernardino, CA 92408-1310

Attn: Donald Larson 

(Donald.Larson@dot.ca.gov; 

michael.lemke@dot.ca.gov)

CalMat Company

405 N. Indian Hill Blvd.

Claremont, CA 91711-4614

Attn: Robert W. Bowcock

CalPortland Company - Agriculture (via email)

P. O. Box 146

Oro Grande, CA 92368-0146

Attn: Leanna East (least@calportland.com)

CalPortland Company - Oro Grande Plant (via 

email)

P. O. Box 146

Oro Grande, CA 92368-0146

Attn: Leanna East (least@calportland.com)

Camanga, Tony and Marietta

2309 Highland Heights Lane

Carrollton, TX 75007-2033

Attn: Tony Camanga

Campbell, M. A. and Dianne

19327 Cliveden Ave

Carson, CA 90746-2716

Attn: Myron Campbell II Carlton, Susan

445 Via Colusa

Torrance, CA 90505-6236
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Casa Colina Foundation

11981 Midway Avenue

Lucerne Valley, CA 92356

Attn: Stephanie Kaplan

CDFW - Camp Cady (via email)

4775 Bird Farm Road

Chino Hills, CA 91709-3175

Attn: Danielle Stewart 

(danielle.stewart@wildlife.ca.gov; 

Richard.Kim@wildlife.ca.gov; 

Alisa.Ellsworth@wildlife.ca.gov)

CDFW - Mojave Narrows Regional Park

268 W. Hospitality Lane, Suite 303

San Bernardino, CA 92408-3241

Attn: San Bernardino Co Regional Parks 

CDFW - Mojave River Fish Hatchery (via 

email)

12550 Jacaranda Avenue

Victorville, CA 92395-5183

Attn: Paco Cabral 

(paco.cabral@wildlife.ca.gov; 

askregion6@wildlife.ca.gov; 

aaron.johnson@wildlife.ca.gov) Cemex, Inc. (via email)

16888 North E. Street

Victorville, CA 92394-2999

Attn: Environmental  

(valorie.moore@cemex.com; 

jamiee.nido@cemex.com)
Center Water Company

P. O. Box 616

Lucerne Valley, CA 92356-0616

Attn: Jennifer Cutler

Chamisal Mutual Water Company

P. O. Box 1444

Adelanto, CA 92301-2779

Attn: Nancy Ryman

Cheyenne Lake, Inc. (via email)

44660 Valley Center Rd.

Newberry Springs, CA 92365-

Attn: Carl Pugh (talk2betty@aol.com; 

cpugh3@aol.com)

Chin Family Life Estate Trust (via email)

15648 Meridian Road

Lucerne Valley, CA 92356-9008

Attn: Byung Koo Chin 

(JohnChinm3@gmail.com)

Choi, Yong Il and Joung Ae

34424 Mountain View Road

Hinkley, CA 92347-9412 Chong, Joan (via email)

1054 N. Antonio Circle

Orange, CA 92869-1966

 (joan.chong7@gmail.com; 

joancksp@hotmail.com)

Christison, Joel

PO Box 2635

Big River, CA 92242-2635

Chung, et al.

11446 Midway Ave.

Lucerne Valley, CA 92356-8792

Attn: Hwa-Yong Chung Clark, Arthur

P. O. Box 4513

Blue Jay, CA 92317-4513

Club View Partners

9903 Santa Monica Blvd., PMB #541

Beverly Hills, CA 90212-1671

Attn: Manoucher Sarbaz

Come Mission, Inc.

9965 Baker Road

Lucerne Valley, CA 92365-8490

Attn: Jaehwan Lee Conner, William H.

11535 Mint Canyon Rd.

Agua Dulce, CA 91390-4577

Contratto, Ersula

13504 Choco Road

Apple Valley, CA 92308-4550

Corbridge, Linda S.

8743 Vivero St

Rancho Cucamonga, CA 91730-

Attn: George Starke Cross, Sharon I.

P. O. Box 922

Lucerne Valley, CA 92356

Crown Cambria, LLC (via email)

9860 Gidley St.

El Monte, CA 91731-1110

Attn: Jay Hooper (jayho123@gmail.com)

Crystal Lakes Property Owners Association

P. O. Box 351

Yermo, CA 92398-0351

Attn: Alessia Morris

Daggett Community Services District (via 

email)

P. O. Box 308

Daggett, CA 92327-0308

Attn: Renee Beaty (daggettcsd@aol.com; 

daggettcsd@outlook.com; 

daggettwater427@gmail.com)
Daggett Ranch, LLC

P. O. Box 112

Daggett, CA 92327-0112

Attn: Steve and Dana Rivett

Daggett Solar Power 3 LLC (via email)

1099 18th Street, Suite 2520

Denver, CO 80202-1908

Attn: Aileen Yeung c/o Clearway Engergy  

(aileen.yeung@clearwayenergy.com)

Darr, James S.

40716 Highway 395

Boron, CA 93516

De Jong Family Trust

46561 Fairview Road

Newberry Springs, CA 92365-9230

Attn: Alan L. De Jong
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Dennison, Quentin D. - Clegg, Frizell and Joke

44579 Temescal Street

Newberry Springs, CA 92365

Attn: Randy Wagner

Desert Dawn Mutual Water Company

P. O. Box 392

Lucerne Valley, CA 92356-0392

Attn: Marie McDaniel

Desert Girlz LLC (via email)

P. O. Box 709

Lucerne Valley, CA 92356-0709

Attn: Penny Zaritsky 

(pennyzaritsky2000@yahoo.com)

Desert Springs Mutual Water Company

P. O. Box 396

Lucerne Valley, CA 92356-0396

Attn: Denise Courtney

DLW Revocable Trust

13830 Choco Rd.

Apple Valley, CA 92307-5525

Attn: Debby Wyatt

Dolch Living Trust Robert and Judith

4181 Kramer Lane

Bellingham, WA 98226-7145

Attn: Judith Dolch-Partridge, Trustee

Donaldson, Jerry and Beverly

16736 B Road

Delta, CO 81416-8501

Dora Land, Inc.

PO Box 1405

Apple Valley, CA 92307-0026

Attn: Virginia Shaw

Dorrance, David W. and Tamela L.

118 River Road Circle

Wimberley, TX 78676-5060

Attn: David Dorrance

Douglass, Tina

P.O. Box 1730

Lucerne Valley, CA 92356-

Dowell, Leonard

345 E Carson St.

Carson, CA 90745-2709

Evenson, Edwin H. and Joycelaine C.

P. O. Box 66

Oro Grande, CA 92368-0066

Evert Family Trust (via email)

19201 Parker Circle

Villa Park, CA 92861-1302

Attn: Kerry Evert 

(KerryE@tillerconstructors.com)

Federal Bureau of Prisons, Victorville (via 

email)

P. O. Box 5400

Adelanto, CA 92301-5400

Attn: David Rodriguez 

(d8rodriguez@bop.gov) Fejfar, Monica Kay (via email)

34080 Ord Street

Newberry Springs, CA 92365-9791

 (purplebuny@juno.com)

Feng, Jinbao (via email)

33979 Fremont Road

Newberry Springs, CA 92365-9136

 (wwcc0626@gmail.com) Ferro, Dennis and Norma

1311 1st Ave. N

Jacksonville Beach, FL 32250-3512

Finch, Jenifer (via email)

9797 Lewis Lane

Apple Valley, CA 92308-8357

 (ropingmom3@yahoo.com)

First CPA LLC (via email)

46669 Valley Center Rd

Newberry Springs, CA 92365-

Attn: Alex and Jerrica Liu 

(alexliu1950@gmail.com; 

alexroseanneliu@yahoo.com) Fischer Revocable Living Trust (via email)

1372 West 26th St.

San Bernardino, CA 92405-3029

Attn: Carl Fischer (carlsfischer@hotmail.com; 

fischer@fischercompanies.com) Fisher Trust, Jerome R.

7603 Hazeltine Ave

Van Nuys, CA 91405-1423

Attn: Jerome Fisher

Fitzwater, Survivor's Trust (via email)

12372 E Parks Road

Athol, ID 83801-5362

Attn: Richard Bruce Fitzwater 

(rickfitzwater@gmail.com) Foothill Estates MHP, LLC

9454 Wilshire Blvd., Ste. 920

Beverly Hills, CA 90212-2925

Attn: Gary Juatco

Frates, D. Cole (via email)

RRG CM, 926 N Sycamore Ave Ste 725

Los Angeles, CA 90038-2382

 (cfrates@renewablegroup.com)

Friend, Joseph and Deborah

P. O. Box 253

Barstow, CA 92312-0253

Attn: Deborah A. Friend

Fundamental Christian Endeavors, Inc. (via 

email)

49191 Cherokee Road

Newberry Springs, CA 92365

Attn: Mark Asay (bettybrock@ironwood.org; 

waltbrock@ironwood.org)

Gabrych Family Trust dated October 9, 2007

2006 Old Highway 395

Fallbrook, CA 92028

Gabrych Family Trust dated October 9, 2007

2006 Old Highway 395

Fallbrook, CA 92028-8816

Gaeta, Miguel and Maria

9366 Joshua Avenue

Lucerne Valley, CA 92356-8273

Gaeta, Trinidad

10551 Dallas Avenue

Lucerne Valley, CA 92356

Attn: Jay Storer
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Garcia, Daniel

223 Rabbit Trail

Lake Jackson, TX 77566-3728

Gardena Mission Church, Inc.

P. O. Box 304

Lucerne Valley, CA 92356-0304

Attn: Sang Hwal Kim Garg, Om P.

530 Technology Drive, Suite 100

Irvine, CA 92618-1350

Gayjikian, Samuel and Hazel

34534 Granite Road

Lucerne Valley, CA 92356-

Attn: Brent Peterson

GenOn California South, LP (via email)

P. O. Box 337

Daggett, CA 92327-0337

Attn: Jeffrey Edwards 

(jedwards@fbremediation.com) Golden State Water Company (via email)

160 Via Verde, Ste. 250

San Dimas, CA 91773-5121

Attn: Beinni Le (beinni.Le@gswater.com)

Golden State Water Company (via email)

160 Via Verde, Ste. 250

San Dimas, CA 91773-5121

Attn: Beinni Lee (beinni.Le@gswater.com)

Golf Investments LLC

9903 Santa Monica Blvd., #541

Beverly Hills, CA 90212-1606

Attn: Manoucher Sarbaz

Gordon Acres Water Company

P. O. Box 1035

Lucerne Valley, CA 92356-1035

Attn: Scot Gasper

Gray, George F. and Betty  E.

975 Bryant

Calimesa, CA 92320-1301

Green Acres Estates

P. O. Box 29

Apple Valley, CA 92307-0001

Attn: Brian E. Bolin

Green Hay Packers LLC

41717 Silver Valley Road

Newberry Springs, CA 92365-9517

Attn: Eric Archibek

Grill, Nicholas P. and Millie D. (via email)

35350 Mountain View Rd

Hinkley, CA 92347-9613

Attn: Nick Grill (Nick.terawatt@gmail.com) Gubler, Hans

P. O. Box 3100

Landers, CA 92285 Gulbranson, Merlin (via email)

511 Minnesota Ave W

Gilbert, MN 55741-9062

Attn: Tamara J. Gulbranson 

(TamaraMcKenzie@aol.com)

Gutierrez, Jose and Gloria

24116 Santa Fe

Hinkley, CA 92347 Haas, Bryan C. and Hinkle, Mary H. (via 

email)

14730 Tigertail Road

Apple Valley, CA 92307-5249

Attn: Bryan C. Haas and Mary H. Hinkle 

(resrvc4you@aol.com)

Hackbarth, Edward E. (via email)

13312 Ranchero Rd, STE 241

Oak Hills, CA 92344-4812

Attn: Edward E. Hackbarth 

(hackbarthoffice@gmail.com)

Hamilton Family Trust

19945 Round Up Way

Apple Valley, CA 92308-8338

Attn: Doug and Cheryl Hamilton

Hammack, Mitchell (via email)

34650 Minneola Road

Newberry Springs, CA 92365-9146

 (hammackhay@gmail.com)

Handrinos, Nicole A.

1140 Parkdale Rd.

Adelanto, CA 92301-9308

Attn: William Handrinos

Hang, Phu Quang

645 S. Shasta Street

West Covina, CA 91791-2818

Hanify, Michael D., dba - White Bear Ranch

PO BOX 1021

Yermo, CA 92398-1021

Attn: Donald F. Hanify

Hanson Aggregates WRP, Inc. (via email)

P. O. Box 1115

Corona, CA 92878-1115

Attn: Matt Wood 

(Matthew.wood@martinmarietta.com)

Hareson, Nicholas and Mary

1737 Anza Avenue

Vista, CA 92084-3236

Attn: Mary Jane Hareson

Harmsen Family Trust (via email)

23920 Community Blvd.

Hinkley, CA 92347-9721

Attn: Kenny Harmsen (harmsencow@aol.com) Harter, Joe and Sue

11407 Herr Court

Klamath Falls, OR 97603-8993

Harvey, Lisa M. (via email)

P. O. Box 1187

Lucerne Valley, CA 92356-

 (harveyl.92356@gmail.com) Haskins, James J.

11352 Hesperia Road, #2

Hesperia, CA 92345-2165

Hass, Pauline L.

P. O. Box 273

Newberry Springs, CA 92365-
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Helendale Community Services District (via 

email)

P. O. Box 359

Helendale, CA 92342-0359

Attn: Craig Carlson (kcox@helendalecsd.org; 

ccarlson@helendalecsd.org) Helendale School District

P. O. Box 249

Helendale, CA 92342-0249

Attn: Kelly Henderson

Hendley, Rick and Barbara

P. O. Box 972

Yermo, CA 92398-0972

Attn: Jeff Gallistel

Hensley, Mark P.

35523 Mountain View Rd

Hinkley, CA 92347-9613 Hesperia - Golf Course, City of (via email)

9700 Seventh Avenue

Hesperia, CA 92345-3493

Attn: Jeremy McDonald 

(jmcdonald@cityofhesperia.us)

Hesperia Venture I, LLC (via email)

10 Western Road

Wheatland, WY 82201-8936

Attn: Janie Martines 

(janiemartines@gmail.com)

Hesperia Water District (via email)

9700 7th Avenue

Hesperia, CA 92345-3493

Attn: Jeremy McDonald 

(jmcdonald@cityofhesperia.us)

Hesperia, City of (via email)

9700 Seventh Avenue

Hesperia, CA 92345-3493

Attn: Jeremy McDonald 

(tsouza@cityofhesperia.us) Hettinga Revocable Trust (via email)

P. O. Box 455

Ehrenberg, AZ 85334-0455

Attn: Carabeth Carter ()

Hi Desert Mutual Water Company

23667 Gazana Street

Barstow, CA 92311

Attn: Lisset Sardeson

Hiett, Harry L. (via email)

P. O. Box 272

Daggett, CA 92327-0272

 (leehiett@hotmail.com)

High Desert Associates, Inc.

405 North Indian Hill Blvd.

Claremont, CA 91711-4614

Attn: Robert W. Bowcock

Hi-Grade Materials Company (via email)

17671 Bear Valley Rd

Hesperia, CA 92345-4902

Attn: Lori Clifton (lclifton@robar.com)

Hi-Grade Materials Company (via email)

17671 Bear Valley Road

Hesperia, CA 92345-4902

Attn: Lori Clifton (lclifton@robar.com)

Hilarides 1998 Revocable Family Trust

35070 Newberry Road

Newberry Springs, CA 92365

Attn: Gregory Hilarides

Hill Family Trust and Hill's Ranch, Inc. (via 

email)

84 Dewey Street

Ashland, OR 97520-

Attn: Katherine Hill (Khill9@comcast.net)

Hitchin Lucerne, Inc.

PO Box 749

Lucerne Valley, CA 92356-0749

Attn: Anne Roark Ho, Ting-Seng and Ah-Git

P.O. Box 20001

Bakersfield, CA 93390-0001

Hollister, Robert H. and Ruth M.

22832 Buendia

Mission Viejo, CA 92691-

Attn: Joan Rohrer Holway, Jeffrey R

1401 Wewatta St. #1105

Denver, CO 80202-1348

Holy Heavenly Lake, LLC

10111 Choiceana Avenue

Hesperia, CA 92345-5361

Attn: Weiya Noble

Hong, Paul B. and May

P. O. Box #1432

Covina, CA 91722-0432

Attn: Paul Hong

Hood Family Trust

2142 W Paseo Del Mar

San Pedro, CA 90732-4557

Attn: Sandra D. Hood

Horton Family Trust

47716 Fairview Road

Newberry Springs, CA 92365-9258

Attn: Barry Horton

Hubbard, Ester and Mizuno, Arlean

47722 Kiloran St.

Newberry Springs, CA 92365-9529

Attn: Ester Hubbard

Huerta, Hector

25684 Community Blvd

Barstow, CA 92311-

Attn: Paul Johnson

Hunt, Connie (via email)

39392 Burnside Loop

Astoria, OR 97103-8248

 (huntconnie56@gmail.com)

Hunt, Ralph M. and Pennuy Sue

P. O. Box 603

Yermo, CA 92398-0603

Attn: Ralph Hunt

Hyatt, James and Brenda (via email)

31726 Fremont Road

Newberry Springs, CA 92365

Attn: Brenda Hyatt 

(calivolunteer@verizon.net)

Irvin, Bertrand W.

3224 West 111th Street

Inglewood, CA 90303-
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Jackson, James N. Jr Revocable Living Trust

1245 S. Arlington Avenue

Los Angeles, CA 90019-3517

Attn: James Jackson Jr.

Jackson, Ray Revocable Trust No. 45801 (via 

email)

P.O. Box 8250

Redlands, CA 92375-1450

Attn: Lawrence Dean (ldean28296@aol.com)

Jamboree Housing Corporation (via email)

15940 Stoddard Wells Rd - Office

Victorville, CA 92395-2800

Attn: Audrey Goller 

(audrey.goller@newportpacific.com)

Janovsky Revocable Trust No. 1 (via email)

17241 Bullock Street

Encino, CA 91316-1437

Attn: Tomas Janovsky 

(virginiajanovsky@yahoo.com; 

tomjanovsky@yahoo.com) Jess Ranch Water Company (via email)

906 Old Ranch Road

Florissant, CO 80816-

Attn: Gary A. Ledford 

(gleddream@gmail.com)

Johnson, Carlean F. Trust Dated 10/29/2004 

(via email)

8626 Deep Creek Road

Apple Valley, CA 92308-8769

Attn: Cynthia Mahoney 

(cyndisue87@yahoo.com)

Johnson, Paul - Industrial (via email)

10456 Deep Creek Road

Apple Valley, CA 92308-8330

Attn: Paul Johnson 

(johnsonfarming@gmail.com)

Johnson, Ronald

1156 Clovis Circle

Dammeron Valley, UT 84783-5211

Johnston, Harriet and Johnston, Lawrence W.

P. O. Box 401472

Hesperia, CA 92340-1472

Attn: Lawrence W. Johnston

Jones Trust dated March 16, 2002 (via email)

35424 Old Woman Springs Road

Lucerne Valley, CA 92356-7237

Attn: Magdalena Jones 

(mygoldenbiz9@gmail.com) Jordan Family Trust

1650 Silver Saddle Drive

Barstow, CA 92311-2057

Attn: Paul Jordan

Jubilee Mutual Water Company

P. O. Box 1016

Lucerne Valley, CA 92356

Attn: Ray Gagné

Jujube Valley Farm, Inc.

19 Pemberly

Irvine, CA 92603-3452

Attn: Jilin Xiao

Juniper Riviera County Water District (via 

email)

P.O. Box 618

Lucerne Valley, CA 92356-0618

Attn: Cherie Casey (ccasey@jrcwd.org)

Karimi, Hooshang

1254 Holmby Ave

Los Angeles, CA 90024-

Attn: Ash Karimi

Kasner Family Limited Partnership (via email)

11584 East End Avenue

Chino, CA 91710-

Attn: Robert R. Kasner 

(Robertkasner@aol.com)

Kasner, Robert (via email)

11584 East End Avenue

Chino, CA 91710-1555

Attn: Robert R. Kasner 

(Robertkasner@aol.com) Katcher, August M. and Marceline

12928 Hyperion Lane

Apple Valley, CA 92308-4565

Attn: Martin A and Mercedes Katcher

Kemp, Robert and Rose

48441 National Trails Highway

Newberry Springs, CA 92365

Kemper Campbell Ranch

10 Kemper Campbell Ranch Road - Office

Victorville, CA 92395-3357

Attn: Peggy Shaughnessy Kim, Jin S. and Hyun H.

419 Sara Jane Ln

Placentia, CA 92870-5137

Kim, Joon Ho and Mal Boon Revocable Trust

46561 Fairview Road

Newberry Springs, CA 92365-9230

Attn: Alan and Annette De Jong

Kim, Ju Sang (via email)

1225 Crestview Dr

Fullerton, CA 92833-2206

 (juskim67@yahoo.com) Kim, Seon Ja

34981 Piute Road

Newberry Springs, CA 92365-9548

Koering, Richard and Koering, Donna

40909 Mountain View Road

Newberry Springs, CA 92365-9414

Attn: Richard Koering

Lake Arrowhead Community Services District 

(via email)

P. O. Box 700

Lake Arrowhead, CA 92352-0700

Attn: Ryan Gross 

(rgross@lakearrowheadcsd.com)

Lake Jodie Property Owners Association (via 

email)

8581 Santa Monica Blvd., #18

West Hollywood, CA 90069-4120

Attn: Claire Cabrey 

(HandleWithClaire@aol.com; 

mike@jaynes.net)
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Lake Waikiki

230 Hillcrest Drive

La Puente, CA 91744-4816

Attn: Nancy Lan

Lake Wainani Owners Association (via email)

2812 Walnut Avenue, Suite A

Tustin, CA 92780-7053

Attn: Timothy Rohm (ljm9252@aol.com; 

timrohmbuilding@gmail.com) Lam, Phillip (via email)

864 Sapphire Court

Pomona, CA 91766-5171

 (PhillipLam99@gmail.com)

Langley, James (via email)

12277 Apple Valley Road, Ste. #120

Apple Valley, CA 92308-1701

 (jlangley@kurschgroup.com)

Lavanh, et al.

18203 Yucca St.

Hesperia, CA 92345-

Attn: Vanessa Laosy

Lawrence, William W.

P. O. Box 98

Newberry Springs, CA 92365

Attn: Robert Lawrence Jr.

Lawson, Ernest and Barbara

20277 Rock Springs Road

Apple Valley, CA 92308-8740 Lee, Anna K. and Eshban K. (via email)

10979 Satsuma St

Loma Linda, CA 92354-6113

Attn: Anna K. Lee (kimyung830@gmail.com; 

aklee219@gmail.com)

Lee, Doo Hwan

P. O. Box 556

Lucerne Valley, CA 92356-0556

Lee, et al., Sepoong and Woo Poong

#6 Ensueno East

Irvine, CA 92620-

Attn: Sepoong & Woo Poong Lee Lee, Vin Jang T.

42727 Holcomb Trl

Newberry Springs, CA 92365

Lenhert, Ronald and Toni

4474 W. Cheyenne Drive

Eloy, AZ 85131-3410

LHC Alligator, LLC

P. O. Box 670

Upland, CA 91785-0670

Attn: Brad Francke

Liang, Yuan - I and Tzu - Mei Chen

4192 Biscayne St

Chino, CA 91710-3196

Attn: Billy Liang

Liberty Utilities (Apple Valley Ranchos 

Water) Corp. (via email)

P. O. Box 7005

Apple Valley, CA 92307

Attn: Michael Reese 

(Michael.Reese@libertyutilities.com)

Lin, Kuan Jung and Chung, Der-Bing

2026 Turnball Canyon

Hacienda Heights, CA 91745-

Attn: James Lin

Lo, et al.

5535 N Muscatel Ave

San Gabriel, CA 91776-1724

Attn: Manshan Gan

Lockhart Land Holding, LLC (via email)

43880 Harper Lake Road

Hinkley, CA 92347-

Attn: Robert Fimbres (rfimbres@terra-

gen.com)

Lopez, Baltazar

12318 Post Office Rd

Lucerne Valley, CA 92356-

Attn: Patricia Miranda

Low, Dean (via email)

3 Panther Creek Ct.

Henderson, NV 89052-

Attn: Dean Low (lowgo.dean@gmail.com)

Lua, Michael T. and Donna S.

18838 Aldridge Place

Rowland Heights, CA 91748-4890

Attn: Michael Lua

Lucerne Valley 26, LLC (via email)

PO Box 7930

Beverly Hills, CA 90212-7930

Attn: Parviz Omidvar 

(pomidvar@roadrunner.com) Lucerne Valley Mutual Water Company

P. O. Box 1311

Lucerne Valley, CA 92356

Attn: Gwen L. Bedics

Lucerne Valley Partners

9903 Santa Monica Blvd., PMB #541

Beverly Hills, CA 90212-1671

Attn: Manoucher Sarbaz

Lucerne Vista Mutual Water Company

P. O. Box 677

Lucerne Valley, CA 92356-0677

Attn: Sherri Brown

M Bird Construction

1613 State Street, Ste. 10

Barstow, CA 92311-4162

Attn: Eugene R. & Vickie R. Bird

M.B. Landscaping and Nursery, Inc.

6831 Lime Avenue

Long Beach, CA 90805-1423

Attn: Maria Martinez

Mahjoubi, Afsar S.

46622 Fairview Road

Newberry Springs, CA 92365

Attn: Robert Saidi Manning, Sharon S.

19332 Balan Road

Rowland Heights, CA 91748-4017

Marcroft, James A. and Joan

P. O. Box 519

Newberry Springs, CA 92365

Attn: Allen Marcroft



Mojave Basin Area Watermaster Service List as of February 17, 2026

Mariana Ranchos County Water District (via 

email)

9600 Manzanita Street

Apple Valley, CA 92308-8605

Attn: Matt Bachman 

(gm@marianaranchoscwd.org;gm@mrcwd.org

; gmmrcwd@gmail.com)

Markley, Carmen and Price, Aric

PO Box 1407

Barstow, CA 92312-1407

Marshall, Charles

32455 Lakeview Road

Newberry Springs, CA 92365-9482

Martin, Michael D. and Arlene D.

32942 Paseo Mira Flores

San Juan Capistrano, CA 92675

McCollum, Charles L.

15074 Spruce St

Hesperia, CA 92345-2950

Attn: Rod Sexton McKinney, Paula

144 East 72nd

Tacoma, WA 98404-1060

Mead Family Trust

31314 Clay River Road

Barstow, CA 92311-2057

Attn: Olivia L. Mead

Milbrat, Irving H.

P. O. Box 487

Newberry Springs, CA 92365-0487

Attn: David I. Milbrat

Miller Living Trust

6124 Parsonage Circle

Milton, FL 32570-8930

Attn: Donna Miller

Minn15 LLC (via email)

5464 Grossmont Center Drive, #300

La Mesa, CA 91942-3035

Attn: Freddy Garmo (freddy@garmolaw.com)

Mitsubishi Cement Corporation (via email)

5808 State Highway 18

Lucerne Valley, CA 92356-8179

Attn: Erik Gruber 

(erik.gruber@mitsubishicement.com) Mizrahie, et al.

4105 W. Jefferson Blvd.

Los Angeles, CA 90016-4124

Attn: Philip Mizrahie

MLH, LLC (via email)

P. O. Box 2611

Apple Valley, CA 92307-0049

Attn: Thomas A. Hrubik (tahgolf@aol.com)

MLKJ8888 LLC (via email)

300 W Valley Blvd, #1933

Alhambra, CA 91803-3333

Attn: Janie Thai (mlkj8888llc@gmail.com)

Mojave Desert Land Trust

60124 29 Palms Highway

Joshua Tree, CA 92252-4130

Attn: Sarah Bliss

Mojave Solar, LLC (via email)

42134 Harper Lake Road

Hinkley, CA 92347-9305

Attn: Mahnaz Ghamati 

(mahnaz.ghamati@atlantica.com)

Mojave Water Agency (via email)

13846 Conference Center Drive

Apple Valley, CA 92307-4377

Attn: Doug Kerns 

(tmccarthy@mojavewater.org) Mojave Water Agency (via email)

13846 Conference Center Drive

Apple Valley, CA 92307-4377

Attn: Doug Kerns (dkerns@mojavewater.org)

Mojave Water Agency (via email)

13846 Conference Center Drive

Apple Valley, CA 92307-4377

Attn: Doug Kerns 

(aanabtawi@mojavewater.org) Monaco Investment Company

9903 Santa Monica Blvd., PMB #541

Beverly Hills, CA 90212-1671

Attn: Manoucher Sarbaz

Morris Trust, Julia V. (via email)

7649 Cypress Dr.

Lanexa, VA 23089-9320

Attn: Ken Elliot (ken@elliotsplace.com)

Moss, Lawrence W. and Helen J.

38338 Old Woman Springs Road Spc# 56

Lucerne Valley, CA 92356-8116

Most Family Trust

39 Sundance Circle

Durango, CO 81303-8131

Attn: Bradford Ray Most

Mulligan, Robert and Inez

35575 Jakobi Street

Saint Helens, OR 97051-1194

Attn: Dennis Hills

Murphy, Jean

46126 Old National Trails Highway

Newberry Springs, CA 92365-9025 Music, Zajo (via email)

43830 Cottonwood Rd

Newberry Springs, CA 92365-8510

 (z.music5909@gmail.com; 

zajomusic@gmail.com) Navajo Mutual Water Company (via email)

P.O. Box 392

Apple Valley, CA 92307-0007

Attn: Michael Sweitzer (msweitzer@mail.com)

New Springs Limited Partnership (via email)

4192 Biscayne St.

Chino, CA 91710-3196

Attn: Billy Liang (flossdaily@hotmail.com; 

asaliking@yahoo.com) Newberry Community Services District

P. O. Box 220

Newberry Springs, CA 92365-0220

Attn: Jodi Howard

Newberry Springs Recreational Lakes 

Association (via email)

32935 Dune Road, Space 10

Newberry Springs, CA 92365-

Attn: Jeff Gaastra (jeffgaastra@gmail.com)
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Norris Trust, Mary Ann

29611 Exeter Street

Lucerne Valley, CA 92356-8261

Attn: Mary Ann Norris

NSSLC, Inc. (via email)

9876 Moon River Circle

Fountain Valley, CA 92708-7312

Attn: Kenton Eatherton 

(keatherton@verizon.net)

Nuñez, Luis Segundo

9154 Golden Seal Court

Hesperia, CA 92345-0197

Nunn Family Trust

P. O. Box 2651

Apple Valley, CA 92307-0010

Attn: Pearl or Gail Nunn

O. F. D. L., Inc. (via email)

32935 Dune Road, #10

Newberry Springs, CA 92365-9175

Attn: Jeff Gaastra (jeffgaastra@gmail.com; 

andy@seesmachine.com; 

bbswift4044@cox.net) Oasis World Mission (via email)

P. O. Box 45

Apple Valley, CA 92307-0001

Attn: Chun Soo Ahn 

(chunsooahn@naver.com)

Ohai, Reynolds and Dorothy

13450 Monte Vista

Chino, CA 91710-5149

Attn: Dorothy Ohai

Omya California, Inc. (via email)

7225 Crystal Creek Rd

Lucerne Valley, CA 92356-8646

Attn: Craig Maetzold 

(craig.maetzold@omya.com) Oostdam Family Trust, John P. and Margie K.

24953 Three Springs Road

Hemet, CA 92545-2246

Attn: John P. Oostdam

Oro Grande School District

P. O. Box 386

Oro Grande, CA 92368-0386

Attn: Nick Higgs

P and H Engineering and Development 

Corporation

1423 South Beverly Glen Blvd.   Apt. A

Los Angeles, CA 90024-6171

Attn: Taghi Shoraka

Pacific Gas and Electric Company (via email)

22999 Community Blvd

Hinkley, CA 92347-9592

Attn: Jessica Balders (J4Dx@pge.com)

Pak, Kae Soo and Myong Hui Kang

P. O. Box 1835

Lucerne Valley, CA 92356-1835

Patino, José

3914 W. 105th Street

Inglewood, CA 90303-1815

Paustell, Joan Beinschroth (via email)

10275 Mockingbird Ave.

Apple Valley, CA 92308-8303

 (wndrvr@aol.com)

Pearce, Craig L.

127 Columbus Dr

Punxsutawney, PA 15767-1270

Perko, Bert K.

P. O. Box 762

Yermo, CA 92398-0762

Pettigrew, Dan

285 N Old Hill Road

Fallbrook, CA 92028-2571

Phelan Piñon Hills Community Services 

District (via email)

4176 Warbler Road

Phelan, CA 92371-8819

Attn: Sean Wright (swright@pphcsd.org; 

dbartz@pphcsd.org; llowrance@pphcsd.org) Poland, John R. and Kathleen A.

778 23rd St SW

Loveland, CO 80537-7200

Attn: John Poland Porter, Timothy M.

34673 Little Dirt Road

Newberry Springs, CA 92365-9646

Precision Investments Services, LLC

791 Price Street, #160

Pismo Beach, CA 93449-2529

Attn: Carin McKay Pruett, Andrea

P. O. Box 37

Newberry Springs, CA 92365

Quakenbush, Samuel R. (via email)

236 Iris Drive

Martinsburg, WV 25404-1338

 (s_quakenbush@yahoo.com)

Quiros, Fransisco J. and Herrmann, Ronald

35969 Newberry Rd

Newberry Springs, CA 92365-9438

Attn: Ron Herrmann

Rancheritos Mutual Water Company (via 

email)

P. O. Box 348

Apple Valley, CA 92307

Attn: Elizabeth Murena 

(waterboy7F8@msn.com; etminav@aol.com)

Randhawa Energy CO of CA, LLC (via email)

26029 Chateau Court

Moreno Valley, CA 92555-1772

Attn: Kanwal P. Randhawa 

(Firstamerican20@gmail.com)

Reed, Mike

105 R C Smith Lane

Barbourville, KY 40906-7119

Attn: Michael A. Reed

Reido Farms, LLC (via email)

2410 Fair Oaks Blvd., Suite 110

Sacramento, CA 95825-7666

Attn: Brian C. Vail (bvail@river-west.com)

Rhee, Andrew N. (via email)

11717 Fairlane Rd, #989

Lucerne Valley, CA 92356-8829

 (LucerneJujubeFarm@hotmail.com)
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Rice, Henry C. and Diana

31823 Fort Cady Rd.

Newberry Springs, CA 92365-

Attn: Kelly Rice

Rios, Mariano V.

P. O. Box 1864

Barstow, CA 92312-1864

Attn: Josie Rios Rivero, Fidel V.

612 Wellesley Drive

Corona, CA 92879-0825

Rizvi, S.R Ali (via email)

4054 Allyson Terrace

Freemont, CA 94538-4186

 (RayRizvi@Yahoo.com)

Robertson's Ready Mix (via email)

PO Box 3600

Corona, CA 92878-3600

Attn: Jackie McEvoy (jackiem@rrmca.com)

Rossi Family Trust, James Lawrence Rossi 

and Naomi (via email)

P. O. Box 120

Templeton, CA 93465-0120

Attn: Susan Sommers (sommerssqz@aol.com)

Royal Way

2632 Wilshire Blvd., #480

Santa Monica, CA 90403-4623

Attn: Robert Vega

Rue Ranch, Inc.

42704 Edelweiss Drive

Big Bear Lake, CA 92315-2074

Attn: Sam Marich

Ruisch Trust, Dale W. and Nellie H.

10807 Green Valley Road

Apple Valley, CA 92308-3690

Attn: Dale W. Ruisch

S and B Brothers, LLC

1423 S. Beverly Glen Blvd., Ste. A

Los Angeles, CA 90024-6171

Attn: Taghi Shoraka

S and E 786 Enterprises, LLC (via email)

3300 S. La Cienega Blvd.

Los Angeles, CA 90016-3115

Attn: Jafar Rashid 

(jr123realestate@gmail.com)

Sagabean-Barker, Kanoeolokelani L. (via 

email)

42224 Valley Center Rd

Newberry Springs, CA 92365

Attn: Kanoe Barker 

(kanoebarker@yahoo.com)

Samra, Jagtar S. (via email)

10415 Edgebrook Way

Northridge, CA 91326-3952

 (BILLU711@Yahoo.com) San Bernardino Co Barstow - Daggett Airport

268 W. Hospitality Lane, Suite 302

San Bernardino, CA 92415-0831
San Bernardino County - High Desert 

Detention Center (via email)

222 W. Hospitality Lane, 2nd Floor - SDW

San Bernardino, CA 92415-0415

Attn: Jared Beyeler 

(jared.beyeler@sdd.sbcounty.gov; 

waterquality@sdd.sbcounty.gov)

San Bernardino County Service Area 29 (via 

email)

222 W. Hospitality Lane, 2nd Floor (Spec

San Bernardino, CA 92415-0450

Attn: Jared Beyeler 

(jared.beyeler@sdd.sbcounty.gov; 

waterquality@sdd.sbcounty.gov)

San Bernardino County Service Area 42 (via 

email)

222 W. Hospitality Lane, 2nd Floor - SDW

San Bernardino, CA 92415-0450

Attn: Jared Beyeler 

(jared.beyeler@sdd.sbcounty.gov; 

waterquality@sdd.sbcounty.gov)

San Bernardino County Service Area 64 (via 

email)

222 W. Hospitality Lane, 2nd Floor - SDW

San Bernardino, CA 92415-0450

Attn: Jared Beyeler 

(jared.beyeler@sdd.sbcounty.gov; 

ssamaras@sdd.sbcounty.gov; 

waterquality@sdd.sbcounty.gov)

San Bernardino County Service Area 70J (via 

email)

222 W. Hospitality Lane, 2nd Floor - SDW

San Bernardino, CA 92415-0450

Attn: Jared Beyeler 

(jared.beyeler@sdd.sbcounty.gov; 

ssamaras@sdd.sbcounty.gov; 

waterquality@sdd.sbcounty.gov)

Scray, Michelle A. Trust (via email)

16869 State Highway 173

Hesperia, CA 92345-9381

Attn: Michelle Scray (mcscray@gmail.com)

Sexton, Rodney A. and Sexton, Derek R.

P.O. Box 155

Rim Forest, CA 92378-

Attn: Rod Sexton

Sheep Creek Water Company

P. O. Box 291820

Phelan, CA 92329-1820

Attn: Joseph Tapia Sheng, Jen

5349 S Sir Richard Dr

Las Vegas, NV 89110-0100
Sheppard, Thomas and Gloria (via email)

11806 Preston St.

Grand Terrace, CA 92313-5231

Attn: Dan Sheppard 

(dsheppard15@yahoo.com, 

gloriasheppard14@gmail.com)

Short, Jerome E.

P. O. Box 1104

Barstow, CA 92312-1104 Silver Lakes Association (via email)

P. O. Box 179

Helendale, CA 92342-0179

Attn: Carlos Banuelos 

(cbanuelos@silverlakesassociation.com) Singh, et al. (via email)

4972 Yearling Avenue

Irvine, CA 92604-2956

Attn: Nepal Singh (NepalSingh@yahoo.com)
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Smith, Denise dba Amerequine Beauty, Inc 

(via email)

13313 Newmire Ave.

Norwalk, CA 90650-2168

Attn: Denise Smith (ddgogo72@yahoo.com) Smith, Porter and Anita

8443 Torrell Way

San Diego, CA 92126-1254

Snowball Development, Inc. (via email)

P. O. Box 2926

Victorville, CA 92393-2926

Attn: Steve Kim (stevekim1026@gmail.com)

Son's Ranch

P. O. Box 1767

Lucerne Valley, CA 92356

Attn: Chan Kyun Son

Southern California Edison Company (via 

email)

2244 Walnut Grove Ave

Rosemead, CA 91770-3714

Attn: Christopher Quach 

(Christopher.Quach@sce.com)

Specialty Minerals, Inc. (via email)

P. O. Box 558

Lucerne Valley, CA 92356-0558

Attn: Jose Garcia 

(jose.garcia@mineralstech.com)

Sperry, Wesley

P. O. Box 303

Newberry Springs, CA 92365-0303

Spillman, James R. and Nancy J.

12132 Wilshire

Lucerne Valley, CA 92356-8834 Spring Valley Lake Association (via email)

SVL Box 7001

Victorville, CA 92395-5107

Attn: Eric Miller (emiller@svla.com; 

alogan@svla.com;)

Spring Valley Lake Country Club

7070 SVL Box

Victorville, CA 92395-5152

Attn: Joe Trombino

St. Antony Coptic Orthodox Monastery

P. O. Box 1989

Barstow, CA 92312-1989

Attn: Father Sarapamon

Star Milling Company (via email)

23901 Water Street

Perris, CA 92570-9094

Attn: Paul Cramer ()

Starke, George A. and Jayne E. (via email)

8743 Vivero Street

Rancho Cucamonga, CA 91730-1152

 (chiefgs@verizon.net) Storm, Randall

51432 130th Street

Byars, OK 74831-7357

Sudmeier, Glenn W.

14253 Highway 138

Hesperia, CA 92345-9422

Summit Valley Ranch, LLC (via email)

220 Montgomery Street, Suite PH-10

San Francisco, CA 94104-3433

Attn: Alexandra Lioanag 

(sandra@halannagroup.com)

Sundown Lakes, Inc. (via email)

P.O. Box 364

Newberry Springs, CA 92365-

Attn: Alex Vienna (alexviennarn@gmail.com; 

sundownmark@gmail.com)

Sunray Land Company, LLC (via email)

1717 West Loop South, Suite 1800

Houston, TX 77027-3049

Attn: Stephen H. Douglas 

(sdouglas@centaurusenergy.com; 

mdoublesin@centcap.net; 

cre.notices@clenera.com)

Synagro-WWT, Inc. (dba Nursury Products, 

LLC) (via email)

P. O. Box 1439

Helendale, CA 92342-

Attn: Venny Vasquez 

(vvasquez@SYNAGRO.com) Szynkowski, Ruth J.

46750 Riverside Rd.

Newberry Springs, CA 92365-9738

Attn: Russell Szynkowski

Tallakson Family Revocable Trust (via email)

11100 Alto Drive

Oak View, CA 93022-9535

Attn: Bill and Elizabeth Tallakson 

(billtallakson@sbcglobal.net)

Tapie, Raymond L.

73270 Desert Greens Dr N

Palm Desert, CA 92260-1206

Taylor, Sharon L.

14141 State Hwy 138

Hesperia, CA 92345-9339

Teisan, Jerry (via email)

P. O. Box 2089

Befair, WA 98528-2089

 (jerryteisan@gmail.com)

Tellez, et al. (via email)

43774 Cottonwood Road

Newberry Springs, CA 92365-9277

Attn: John Henry Tellez 

(JohnnyMelissaTellez@gmail.com) Thayer, Sharon

P. O. Box 845

Lucerne Valley, CA 92356-

Attn: Daryl or Lucinda Lazenby

Thomas, Stephen and Lori

4890 Topanga Canyon Bl.

Woodland Hills, CA 91364-4229

Attn: Stephen Thomas
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Thompson Living Trust, James A. and Sula B.

22815 Del Oro Road

Apple Valley, CA 92308

Attn: Lynnette L. Thompson

Thompson Living Trust, R.L. and R.A.

9141 Deep Creek Road

Apple Valley, CA 92308-8351

Attn: Rodger Thompson Thrasher, Gary

14024 Sunflower Lane

Oro Grande, CA 92368-9617

Thunderbird County Water District (via email)

P. O. Box 1105

Apple Valley, CA 92307-1105

Attn: Doug Heinrichs 

(gm@thunderbirdcwd.org; 

office@thunderbirdcwd.org)
Troeger Family Trust, Richard H. (via email)

P. O. Box 24

Wrightwood, CA 92397

Attn: Mike Troeger (mjtroeger@yahoo.com) Turner, Terry

PO Box 881

Peach Springs, AZ 86434-0881

Union Pacific Railroad Company (via email)

HC1 Box 33

Kelso, CA 92309-

Attn: Aurelio Ibarra (aibarra@up.com; 

powen@up.com) Vaage, Gage V. (via email)

47150 Black Butte Road

Newberry Springs, CA 92365-9698

 (gagevaage23@gmail.com) Vaca, Andy and Teresita S.

5550 Avenue Juan Bautista

Riverside, CA 92509-5613

Van Bastelaar, Alphonse

45475  Martin Road

Newberry Springs, CA 92365-9625

Attn: Dean Van Bastelaar

Van Dam Family Trust, Glen and Jennifer (via 

email)

3190 Cottonwood Avenue

San Jacinto, CA 92582-4741

Attn: Glen and Jennifer Van Dam 

(gvandam@verizon.net) Van Leeuwen Trust, John A. and Ietie

44128 Silver Valley Road

Newberry Springs, CA 92365-9588

Attn: Jacob Bootsma

Vernola Trust, Pat and Mary Ann

P. O. Box 2190

Temecula, CA 92593-2190

Attn: John Driscoll

Victor Valley Community College District

18422 Bear Valley Road, Bldg 10

Victorville, CA 92395-5850

Attn: Estela Wansten

Victor Valley Memorial Park

17150 C Street

Victorville, CA 92395-3330

Attn: Annette Diaz

Victorville Water District, ID#1 (via email)

P. O. Box 5001

Victorville, CA 92393-5001

Attn: Arnold Villarreal 

(avillarreal@victorvilleca.gov; 

ccun@victorvilleca.gov)

Victorville Water District, ID#1 (via email)

PO Box 5001

Victorville, CA 92393-5001

Attn: Arnold Villarreal 

(avillarreal@victorvilleca.gov; 

kmetzler@victorvilleca.gov; 

snawaz@victorvilleca.gov)

Victorville Water District, ID#2 (via email)

PO Box 5001

Victorville, CA 92393-5001

Attn: Arnold Villarreal 

(sashton@victorvilleca.gov; 

avillarreal@victorvilleca.gov; 

dmathews@victorvilleca.gov)

Vogler, Albert H.

17612 Danbury Ave.

Hesperia, CA 92345-7073

Wagner Living Trust

22530 Calvert Street

Woodland Hills, CA 91367-1704

Attn: Joan Wagner

Wakula Family Trust

11741 Ardis Drive

Garden Grove, CA 92841-2423

Attn: Christian Joseph Wakula

Wang, Steven (via email)

2551 Paljay Avenue

Rosemead, CA 91770-3204

 (Jlow3367@gmail.com) Ward, Raymond

P. O. Box 358

Newberry Springs, CA 92365-0358

Weems, Lizzie

4418 Stephanie Park Ln

Conroe, TX 77304-2990

Attn: Alicia Weems

Weeraisinghe, Maithri N.

P. O. Box 487

Barstow, CA 92312-0487

Werner, Andrew J. (via email)

1718 N Sierra Bonita Ave

Los Angeles, CA 90046-2231

 (andrewwerner11@gmail.com)

West End Mutual Water Company

P. O. Box 1732

Lucerne Valley, CA 92356

Attn: Cindy Sacks
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West, Howard and Suzy

9185 Loma Vista Road

Apple Valley, CA 92308-0557

West, Jimmie E.

P. O. Box 98

Oro Grande, CA 92368-0098

Western Development and Storage, LLC (via 

email)

5701 Truxtun Avenue, Ste. 201

Bakersfield, CA 93309-0402

Attn: Nick Gatti (ngatti@atlas-water.com)

Western Horizon Associates, Inc.

P. O. Box 397

Five Points, CA 93624-0397

Attn: Chung Cho Gong

Westland Industries, Inc.

22838 Bear Valley Road, Office

Apple Valley, CA 92308-

Attn: Jessica Zavella

Wet Set, Inc. (via email)

44505 Silver Valley Road, Lot #05

Newberry Springs, CA 92365-9565

Attn: Thomas G. Ferruzzo 

(tferruzzo@ferruzzo.com)

Wiener, Melvin and Mariam S.

1626 N. Wilcox Avenue

Los Angeles, CA 90028-6234

Wilshire Road Partners

9903 Santa Monica Blvd., PMB #541

Beverly Hills, CA 90212-1671

Attn: Manoucher Sarbaz

Withey, Connie (via email)

P. O. Box 3513

Victorville, CA 92393-3513

Attn: Connie Tapie 

(praisethelord77777@yahoo.com)

Witte, E. Daniel and Marcia

31911 Martino Drive

Daggett, CA 92327-9752

WLSR, Inc.

12678 Cabezon Place

San Diego, CA 92129-

Attn: Geoffrey Schmid

Worsey, Joseph A. and Revae

P. O. Box 422

Newberry Springs, CA 92365-0422

Attn: David A. Worsey

Yang, Zilan (via email)

428 S. Atlantic Blvd #205

Monterey Park, CA 91754-3228

 (thechelseaco@yahoo.com)

,  

Attn:  

Aleshire & Wynder, LLP (via email)

3880 Lemon Street

Riverside, CA 92501-

Attn: Pam Lee, Esq. (plee@awattorneys.com)

Suite 520

Aleshire & Wynder, LLP (via email)

3880 Lemon Street

Riverside, CA 92501-

Attn: Robert Hensley, Esq. 

(rhensley@awattorneys.com)

Suite 520

Aleshire & Wynder, LLP (via email)

3880 Lemon Street

Riverside, CA 92501-

Attn: Christine M. Carson, Esq. 

(ccarson@awattorneys.com)

Suite 520

American AgCredit (via email)

42429 Winchester Road

Temecula, CA 92590-2504

Attn: Alison Paap (apaap@agloan.com)

Atkinson, Andelson, Loya, Ruud & Romo (via 

email)

2151 River Plaza Drive

Sacramento, CA 95833-

Attn: Wesley A. Miliband, Esq. 

(wes.miliband@mwaterlaw.com)

Suite 300

Atkinson, Andelson, Loya-Ruud & Romo (via 

email)

3612 Mission Inn Avenue, Upper Level

Riverside, CA 92501

Attn: W.W. Miller, Esq. (bmiller@aalrr.com)

Baker, Manock & Jensen

5260 N. Palm Avenue, 4th Floor

Fresno, CA 93704-2209

Attn: Christopher L. Campbell, Esq.

Best, Best & Krieger LLP (via email)

P.O. Box 1028

Riverside, CA 92502-

Attn: Piero C. Dallarda, Esq. 

(piero.dallarda@bbklaw.com)

Best, Best & Krieger LLP (via email)

3750 University Avenue

Riverside, CA 92502-1028

Attn: Eric L. Garner, Esq. 

(eric.garner@bbklaw.com)

3rd Floor

Best, Best & Krieger LLP (via email)

,  

Attn: Vanessa Guillen-Becerra 

(Vanessa.Becerra@bbklaw.com)

Best, Best & Krieger LLP (via email)

300 South Grand Avenue

Los Angeles, CA 90071

Attn: Aloson Toivola, Esq. 

(alison.toivola@bbklaw.com)

25th Floor

Best, Best & Krieger LLP (via email)

300 South Grand Avenue

Los Angeles, CA 90071

Attn: Christopher Pisano, Esq. 

(christopher.pisano@bbklaw.com)

25th Floor

Brownstein Hyatt Farber Schreck, LLP (via 

email)

1021 Anacapa Street, 2nd Floor

Santa Barbara, CA 93101-2102

Attn: Stephanie Osler Hastings, Esq. 

(SHastings@bhfs.com; mcarlson@bhfs.com)
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Brunick, McElhaney & Kennedy PLC (via 

email)

1839 Commercenter West

San Bernardino, CA 92423-3130

Attn: William J. Brunick, Esq. 

(bbrunick@bmklawplc.com)

P.O. Box 13130

Caldwell & Kennedy

15476 West Sand Street

Victorville, CA 92392

Attn: Terry Caldwell, Esq.

California Department of Fish and Wildlife 

(via email)

,  

Attn: Stephen Puccini 

(stephen.puccini@wildlife.ca.gov)

California Department of Transportation

100 South Main Street, Suite 1300

Los Angeles, CA 90012-3702

Attn: Alexander Devorkin, Esq.

California Farm Bureau Federation

2300 River Plaza Drive

Sacramento, CA 95833

Attn: Nancy McDonough

Caufield & James, LLP (via email)

2851 Camino Del Rio South, Suite 410

San Diego, CA 92108-

Attn: Jeffery L. Caufield, Esq. 

(Jeff@caufieldjames.com)

Colantuono, Highsmith & Whatley, PC (via 

email)

790 E. Colorado Blvd., Suite 850

Pasadena, CA 91101-2109

Attn: Matthew T. Summers, Esq. 

(msummers@chwlaw.us)

Colantuono, Highsmith & Whatley, PC (via 

email)

790 E. Colorado Blvd., Suite 850

Pasadena, CA 91101-2109

Attn: Andrew L. Jared, Esq. 

(ajared@chwlaw.us)

County of San Bernardino, County Counsel 

(via email)

385 N. Arrowhead Avenue, 4th Floor

San Bernardino, CA 92415-0140

Attn: Maria Insixiengmay 

(Maria.Insixiengmay@cc.sbcounty.gov)

Cox, Castle & Nicholson

3121 Michelson Drive, Ste. 200

Irvine, CA 92612-

Attn: Ed Dygert, Esq.

Department of Justice

300 S. Spring Street, Suite 1702

Los Angeles, CA 90013

Attn: Marilyn Levin, Dep

Department of Justice (via email)

300 South Spring St.

Los Angeles, CA 90013-

Attn: Carol A. Z. Boyd, Dep 

(Carol.Boyd@doj.ca.gov)

Suite 1702

Department of Justice (via email)

300 S. Spring Street, Suite 1700

Los Angeles, CA 90013

Attn: Noah GoldenKrasner, Dep 

(Noah.GoldenKrasner@doj.ca.gov)

Diana J. Carloni (via email)

21001 N. Tatum Blvd.

Phoenix, AZ 85050-

Attn: Diana Carloni, Esq. 

(diana@carlonilaw.com)

Suite 1630-455

Ducommun, Inc.

23301 S. Wilmington Avenue

Carson, CA 90745

Attn: James S. Heiser, Esq.

Fennemore LLP (via email)

8080 N Palm Ave, Third Floor

Fresno, CA 93711-

Attn: Michele Hinton, Ms. 

(mhinton@fennemorelaw.com)

Fennemore LLP (via email)

550 East Hospitality Lane

San Bernardino, CA 92408-4206

Attn: Marlene Allen Murray, Esq. 

(mallenmurray@fennemorelaw.com)

Suite 350

Fennemore LLP (via email)

550 East Hospitality Lane

San Bernardino, CA 92408-4206

Attn: Kelly Ridenour, Ms. 

(kridenour@fennemorelaw.com)

Suite 350

Fennemore LLP (via email)

550 East Hospitality Lane

San Bernardino, CA 92408-4206

Attn: Derek Hoffman, Esq. 

(dhoffman@fennemorelaw.com)

Suite 350

Ferruzzo & Ferruzzo, LLP (via email)

3737 Birch Street, Suite 400

Newport Beach, CA 92660

Attn: Thomas G. Ferruzzo, Esq. 

(tferruzzo@ferruzzo.com)

Golden State Water Company (via email)

160 W. Via Verde, Suite 100

San Dimas, CA 91773-

Attn: Toby Moore, PhD, PG, CHG 

(TobyMoore@gswater.com)

Green de Bortnowsky, LLP (via email)

30077 Agoura Court, Suite 210

Agoura Hills, CA 91301-2713

Attn: Andre de Bortnowsky, Esq. 

(andre@gblawoffices.com)

Green de Bortnowsky, LLP (via email)

30077 Agoura Court, Suite 210

Agoura Hills, CA 91301-2713

Attn: Michelle McCarron, Esq. 

(mmccarron@gdblawoffices.com; 

andre@gdblawoffices.com)
Gutierrez, Preciado & House

3020 E. Colorado BLVD

Pasadena, CA 91107-3840

Attn: Calvin R. House, Esq.

Hill, Farrer & Burrill

300 S. Grand Avenue, 37th Floor

Los Angeles, CA 90071

Attn: Curtis Ballantyne, Esq.

1 California Plaza

Kasdan, LippSmith Weber Turner, LLP (via 

email)

19900 MacArthur Blvd., Suite 850

Irvine, CA 92612-

Attn: Michael Turner, Esq. 

(mturner@kasdancdlaw.com)

Kaufman McAndrew LLP (via email)

16633 Ventura Blvd., Ste. 500

Encino, CA 91436-1835

Attn: Mitchell Kaufman, Esq. 

(mitch@kmcllp.com)
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Lagerlof, Senecal, Gosney & Kruse, LLP (via 

email)

301 N. Lake Avenue, 10th Floor

Pasadena, CA 91101-5123

Attn: Thomas S. Bunn, Esq. 

(TomBunn@lagerlof.com)

Law Office of Peter Kiel PC (via email)

PO Box 422

Petaluma, CA 94953-0422

Attn: Peter J. Kiel, Esq. 

(pkiel@cawaterlaw.com) Law Offices of Fred J. Knez

3890 10 St., Riverside

Riverside, CA 92501-3520

Attn: Fred J. Knez, Esq.

Law Offices of Robert C. Hawkins

14 Corporate Plaza, Suite 120

Newport, CA 92660

Attn: Robert C. Hawkins, Esq.

McCormick, Kidman & Behrens (via email)

8 Corporate Park

Irvine, CA 92606-5196

Attn: Arthur G. Kidman, Esq. 

(akidman@kidmanlaw.com)

Suite 300

Mojave Basin Area Watermaster (via email)

13846 Conference Center Drive

Apple Valley, CA 92307

Attn: Jeffrey D Ruesch 

(watermaster@mojavewater.org)

Mojave Water Agency (via email)

13846 Conference Center Drive

Apple Valley, CA 92307

Attn: Adnan Anabtawi 

(aanabtawi@mojavewater.org)

Nossaman LLP (via email)

777 South Figueroa Street, 34th Floor

Los Angeles, CA 90017-

Attn: Frederic A. Fudacz, Esq. 

(ffudacz@nossaman.com)

Olivarez Madruga Lemieux O'Neill, LLP (via 

email)

500 South Grand Avenue, 12th Floor

Los Angeles, CA 90071-2609

Attn: Kieth Lemieux 

(KLemieux@omlolaw.com)

Pacific Gas and Electric Company (via email)

77 Beale Street, B28P

San Francisco, CA 94105-1814

Attn: Betsy Brunswick (bmb7@pge.com)

Redwine and Sherrill (via email)

3890 Eleventh Street

Riverside, CA 92501-

Attn: Joesfina M. Luna, Esq. 

(fluna@redwineandsherrill.com)

Suite 207

Redwine and Sherrill (via email)

3890 Eleventh Street

Riverside, CA 92501-

Attn: Steven B. Abbott, Esq. 

(sabbott@redwineandsherrill.com; 

fluna@redwineandsherrill.com)

Suite 207

Reed Smith LLP (via email)

1901 Avenue of the Stars, Suite 700

Los Angeles, CA 90076-6078

Attn: Stephanie D. Nguyen, Esq. 

(snguyen@reedsmith.com)

Reed Smith LLP (via email)

506 Carnegie Center, Suite 300

Princeton, NJ 08540-

Attn: Henry R. King, Esq. 

(hking@reedsmith.com) Richards, Watson & Gershon

1 Civic Center Circle

Brea, CA 92822-1059

Attn: James L. Markman, Esq.

P.O. Box 1059

Rutan & Tucker

P.O. Box 1950

Costa Mesa, CA 92626

Attn: Elizabeth Hanna, Esq.

Sempra Energy Law Department

Office of the General Counsel

Los Angeles, CA 90013-1011

Attn: Randall R. Morrow, Esq.

555 West Fifth Street, Suite 1400

Southern California Edison Company

Legal Department (via email)

P.O. Box 800

Rosemead, CA 91770

Attn: Shannon Oldenburg, Esq. 

(shannon.oldenburg@sce.com)

Southern California Gas Company

Transmission Environmental Consultant (via 

email)

,  

Attn:   ()

The Hegner Law Firm

14350 Civc Drive

Victorville, CA 92392

Attn: Rick Ewaniszyk, Esq.

Suite 270

Vander Dussen Trust, Agnes & Edward (via 

email)

P.O. Box 5338

Blue Jay, CA 92317-

Attn: Agnes Vander Dussen Koetsier 

(beppeauk@aol.com)

Wagner & Bonsignore

Consulting Civil Engineers (via email)

2151 River Plaza Drive, Suite 100

Sacramento, CA 95833-4133

Attn: Robert C. Wagner, P.E. 

(rcwagner@wbecorp.com)
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