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MEMORANDUM 
 
 

 
 
 

To:  Mojave Basin Area Watermaster 
 
From:  Robert C. Wagner, P.E. 
 
Date:    February 28, 2024 
 
Re:       Transition Zone Water Balance  
 
This memorandum describes the purpose of the Transition Zone (TZ) as envisioned by the 
Judgment and presents the method for calculating outflow to the Centro Subarea from the Alto 
Subarea.  We include water level hydrographs to demonstrate the basic assumption that water 
levels within the TZ are relatively stable over time (see Fig. 2 and 3).  Also presented is the 
pumping history of the TZ demonstrating reduced pumping demand since the early 1950’s with 
significant reductions during the past 30 years (see Fig. 4). 
 
The TZ is the area generally lying between the Lower Narrows, Mojave River, and the Helendale 
Fault (see Fig 1).   Department of Water Resources Bulletin 84, 1967 was a foundational technical 
document guiding development of the Judgment.  The Alto Subarea was drawn to be consistent 
with the Upper Mojave Subunit identified in Bulletin 84 (Bull., 84, fig. 2, page 7).   As a result, 
the boundary between Alto and Centro, was placed at the Helendale Fault, where limited stream 
gaging data existed at the time the Judgment was drafted.   The TZ was considered to pass storms 
from Alto to Centro, without interference from pumping within the TZ.   It was assumed that the 
consumptive use within the TZ could be reasonably determined on annual basis. 
 
The pumping history in the TZ is shown on Fig. 4 and shows the decline in pumping since the 
early 1950’s.  The decline in pumping as well as the decline in consumptive use has contributed 
to the water level stability in the TZ, demonstrated by the water levels within the TZ.  Also, 
contributing to the stability is the discharge of treated effluent from the Victor Valley Wastewater 
Reclamation Authority.  Water pumped and used by producers contributing to sewers, upstream 
of Lower Narrows, is conveyed, treated and discharged in the TZ.  The discharges are part of the 
basin water supply, contribute to downstream subareas and support riparian habitat. 
 
To calculate outflow from the TZ to Centro, the following elements of water supply use and 
disposal with the TZ are included:  Elements of Inflow generally include : a) measured flow at 
Lower Narrows, b) VVWRA discharge c) subsurface inflow, d) ungaged inflow  
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Elements of Outflow: generally, include  e) subsurface outflow, f) consumptive use of production, 
g) phreatophyte water use, h) change in storage.  For purposes of this analysis we assume, based 
on water levels, that change in storage over time is negligible or zero.  Then by summing the 
elements of inflow and outflow, we calculate the outflow at Helendale Fault as supply to Centro.  
The calculation is shown Appendix A.  
 
There is a makeup water obligation calculated on an annual basis that Alto owes to Centro.  The 
obligation is to be satisfied every year, but is not part of the calculation of average annual outflow 
to Centro, as reported herein; however, it does contribute to the Centro water supply (see 
Watermaster Annual Reports, Figure 3-10, Tables 4-2, 4-3). 
 
 



Oeste

Este

Centro

Alto
Transition

Zone

Baja

Alto

¤
0 13 266.5

Miles

FIGURE 1
Mojave Basin Area Watermaster

Mojave Water Agency and
Adjudicated Subarea Boundaries

Q:\Drawings\Mojave Water Agency\Este Subarea\Este Water Supply - FIGURE 1 - Location Map.mxd June 2020

Adjudicated Subarea
Mojave Water Agency Boundary

Boundaries and Place References: Esri, HERE, Garmin,
(c) OpenStreetMap contributors, and the GIS user
community
World Imagery: Source: Esri, DigitalGlobe, GeoEye,
Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community



!A

!A!A

!A
!A

!AAIR

HE
LE

ND
AL

E
NA

TIO
NA

L T
RA

ILS

EL MIRAGE

SHADOW MOUNTAIN

STO
DDARD WELLS

AD
EL

AN
TO

CORWIN CE
NT

RA
L

E

WAALEWRANCHO

DA
LE

 EV
AN

S

SH
EE

P C
RE

EK

MAIN

VIL
LA

GE

VISTA

BARTLETT
CHAMBERLAINE

COLUSA

NA
VA

JO

JO
SH

UA

KO
AL

A

BL
AN

CO

GEORGE

08N
04W

29E
06

08N
04W

19G
04

07N
05W

24R
08

06N
04W

30J
05

07N
05W

23R
03

§̈¦15

£¤395

06N
04W

29M
01

FIGURE 3-6

Alto Transition Zone
Location of

Water Level Monitoring Wells!A Monitoring Wells ³0 2 41
Miles

06N
04W

30K
14-

16

Approximate Location of
Helendale Fault Zone

Alto-Centro Boundary

VVWRA
SCLA

dwong
Typewritten Text
FIGURE 2



2405

2425

2445

2465

2485

2505

2525

2545

2565

2585

26050

20

40

60

80

100

120

140

160

180

200

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

08N04W20N01, P02 & Q11

Depth: 33.8'(N01) 115' (P02), 51.9' (Q11) bgs
Perfs: unknown

N01 P02 Q11

2353

2358

2363

2368

2373

2378

2383

2388

2393

2398

240350

55

60

65

70

75

80

85

90

95

100

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

08N04W19G04

2348

2353

2358

2363

2368

2373

2378

2383

2388

2393

23980

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

08N04W29E06

FIGURE 3-7

dwong
Typewritten Text
FIGURE 2


dwong
Typewritten Text
FIGUREA

dwong
Typewritten Text
FIGURE 3



2462

2467

2472

2477

2482

2487

2492

2497

2502

2507

25120

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

07N05W24R08

2453

2458

2463

2468

2473

2478

2483

2488

2493

2498

2503220

225

230

235

240

245

250

255

260

265

270

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

07N05W23R03

FIGURE 3-8



2605

2610

2615

2620

2625

2630

2635

2640

2645

2650

26550

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

06N04W29M01

DRY at 22.75 feet

2597

2602

2607

2612

2617

2622

2627

2632

2637

2642

26470

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

06N04W30J05

DRY at 24.5 feet

FIGURE 3-9



2589

2594

2599

2604

2609

2614

2619

2624

2629

2634

26390

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

06N04W30K15

2589

2594

2599

2604

2609

2614

2619

2624

2629

2634

26390

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

06N04W30K16

2589

2594

2599

2604

2609

2614

2619

2624

2629

2634

26390

5

10

15

20

25

30

35

40

45

50

W
at

er
 L

ev
el

 (
fe

et
 a

m
sl

)

W
at

er
 L

ev
el

 (
fe

et
 b

g
s)

06N04W30K14

FIGURE 3-9



G:\MOJAVE ADJUDICATION - 3020\Analysis\Groundwater Modeling\3020-014M-Figures for Report.xlsx

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

19
31

19
33

19
35

19
37

19
39

19
41

19
43

19
45

19
47

19
49

19
51

19
53

19
55

19
57

19
59

19
61

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

20
05

20
07

20
09

20
11

20
13

20
15

20
17

20
19

P
ro

du
ct

io
n 

(a
cr

e-
fe

et
)

Transition Zone Production

TZ Production TZ Production 2001-2020 Average TZ Production 1931-2020 Average TZ Production 1951-2020 Average

Transition Zone 2001 - 2020 Average: 11,630 afa
Transition Zone 1931 - 2020 Average: 16,423 afa
Transition Zone 1951 - 2020 Average: 19,606 afa

Note:
1931 - 1993 data from USGS "Simulation of Ground-Water Flow in the Mojave River Basin, California", Stamos. 2001
1994 - 2020 data from Mojave Watermaster.

dwong
Typewritten Text
FIGURE 4




