
Usable Groundwater in Storage Estimation for the San 
Bernardino, Rialto-Colton, Riverside, and Arlington 

Groundwater Basins









-2,000,000

-1,500,000

-1,000,000

-500,000

0

500,000
19

34

19
36

19
38

19
40

19
42

19
44

19
46

19
48

19
50

19
52

19
54

19
56

19
58

19
60

19
62

19
64

19
66

19
68

19
70

19
72

19
74

19
76

19
78

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

Ac
re

-fe
et
Cumulative Change in Storage for the SBBA

with and without SWP Water
Cumulative Change in Storage (CCIS) CCIS without SWP

Not the bottom
of the basin



Total Usable Storage Study
• Estimate the Total Amount of Usable Storage
• Identify impacts of decreasing storage in extended drought
• Estimate the Amount of Groundwater That Can Be Extracted

– Using Existing Wells
– Identify Facility Needs, if Any, to Access Groundwater if Water Levels 

Decline 

• Estimate the Number of Years of Groundwater in Storage 
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Depth to Water 
When Full



Impacts of an Extended Drought



Groundwater 
Basins



San Bernardino 
Basin(6 million, DWR)



4,867,998 
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San Bernardino Basin Area Usable Storage
(in acre-feet)

Total Storage Less SWP Amount in Storage (AF) Deepen Wells Max Storage

Usable Storage:  5,690,000 acre-feet 
(constrained by liquefaction potential)

When some wells need to be deepened:  3,236,000 acre-feet



Rialto-Colton 
Basin

(2.5 million, USGS)

When Water Levels Fall Below 1969 Requirements (1,528,000 acre-ft)
When Water Levels Fall Below 1961 Decree Requirements (1,574,000 acre-ft)
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Rialto-Colton Basin Storage
(in acre-feet) Usable Storage:  1,749,000 acre-feet

When some wells need to be deepened:  784,000 acre-feet

1,528,121 
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Yucaipa Basin Storage
(in acre-feet)

Total Usable Storage, 2,796,000 acre-feet

2,275,438 



Riverside Basin



Arlington Basin



4,867,998 

2,275,438 
1,528,121 
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More Usable Storage than the SWP!

5,746,790 

1,500,000 
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Total Usable Storage Study
• Estimate the Total Amount of Usable Storage
• Identify impacts of decreasing storage in extended drought
• Estimate the Amount of Groundwater That Can Be Extracted

– Using Existing Wells
– Identify Facility Needs, if Any, to Access Groundwater if Water Levels 

Decline 

• Estimate the Number of Years of Groundwater in Storage 



Groundwater Access Using
Existing Wells
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Total Usable Storage Study
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• Estimate the Number of Years of Groundwater in Storage 



Pumping Reduction When Shallower 
Existing Wells Go Dry
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Potential Wells That 
Could Go Dry



Areas for New Wells



Total Usable Storage Study
• Estimate the Total Amount of Usable Storage
• Identify impacts of decreasing storage in extended drought
• Estimate the Amount of Groundwater That Can Be Extracted

– Using Existing Wells
– Identify Facility Needs, if Any, to Access Groundwater if Water Levels 

Decline 

• Estimate the Number of Years of Groundwater in Storage 



Number of Years of Water in Storage Scenarios

Actual



SIMULATED HYDROLOGY



Historical
Showing

Dry, Average, and Wet 
Years 

1966-1990



Dry
Repeat Cycle of 
Below Average 

Years



Average
Repeat Cycle of 
Average Years



SBB Years of 
Groundwater in 

Storage

Model 
Scenario

No. of Yrs of 
Groundwater 

in Storage

SAR-T3-1 81

SAR-T3-2 57

SAR-T3-3 172

SAR-T3-4 96

SAR-T3-5 Infinite



Rialto-Colton Basin 
Years of 

Groundwater in 
Storage

Model 
Scenario

No. of Yrs of 
Groundwater 

in Storage

SAR-T3-1 161

SAR-T3-2 113

SAR-T3-3 310

SAR-T3-4 184

SAR-T3-5 Infinite



Riverside Basin 
Years of 

Groundwater in 
Storage

Model 
Scenario

No. of Yrs of 
Groundwater 

in Storage

SAR-T3-1 127

SAR-T3-2 65

SAR-T3-3 717

SAR-T3-4 149

SAR-T3-5 Infinite



Arlington Basin 
Years of 

Groundwater in 
Storage

Model 
Scenario

No. of Yrs of 
Groundwater 

in Storage

SAR-T3-1 14

SAR-T3-2 7

SAR-T3-3 25

SAR-T3-4 7

SAR-T3-5 26



Summary of Study Results

Basin Usable 
Storage Current Storage % Groundwater 

Accessible Storage (years)

(acre-ft) (acre-ft) % (Existing) (New) Min Max

San Bernardino (SBB) 5,690,000 4,867,998 86% 43% 57% 57 Infinite

Yucaipa Basin (Y) 2,796,000 2,275,438 81%

Rialto-Colton (RCB) 1,749,000 1,528,121 87% 55% 45% 113 Infinite

Riverside (RB) 810,000 722,000 87% 57% 43% 65 Infinite

Arlington (AB) 95,000 56,000 59% 100% 0% 7 26

(not in this scope of work)



Basin Technical Advisory Committee (BTAC)

• Directed the Engineering Subcommittee to 
develop draft management “zones” for each 
basin and present to the BTAC for consideration

• Future Work (if needed)
– Explore plans for well deepening/new wells



Management Zone Concept
Storage % Full Sample Action(s)

> 4.5 79 to 
100%

1. Maximize SWP Recharge
2. Develop Water Supply 

Projects
3. Store water in Central 

Valley

4.5 79% 1. Same as Green
2. Plan to deepen wells

3.8 67% 1. Same as Green
2. Deepen wells
3. Plan additional recycling
4. Reduce pumping 10%

3.2 56% 1. Reduce Pumping 20%
2. Increase recycling

2.7 47% Continue to reduce pumping 
in 5% increments until storage 
levels increase to purple area
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Basin Management Zones Concept

Usable Storage:  5,690,000 acre-feet 
(constrained by liquefaction potential)

When some wells need to be deepened:  3,236,000 acre-feet

Currently in 
the Green 
Zone


	Usable Groundwater in Storage Estimation for the San Bernardino, Rialto-Colton, Riverside, and Arlington Groundwater Basins
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 6
	Total Usable Storage Study
	Total Usable Storage Study
	Depth to Water When Full
	Impacts of an Extended Drought
	Groundwater Basins
	San Bernardino Basin
	Slide Number 20
	Rialto-Colton Basin
	Slide Number 22
	Slide Number 23
	Riverside Basin
	Arlington Basin
	Slide Number 26
	More Usable Storage than the SWP!
	Total Usable Storage Study
	Groundwater Access Using� Existing Wells
	Groundwater Access Using� Existing Wells
	Total Usable Storage Study
	Pumping Reduction When Shallower Existing Wells Go Dry
	Potential Wells That Could Go Dry
	Areas for New Wells
	Total Usable Storage Study
	Number of Years of Water in Storage Scenarios
	Simulated Hydrology
	Historical �Showing�Dry, Average, and Wet Years �1966-1990
	Dry�Repeat Cycle of Below Average Years
	Average�Repeat Cycle of Average Years
	SBB Years of Groundwater in Storage�
	Rialto-Colton Basin Years of Groundwater in Storage
	Riverside Basin Years of Groundwater in Storage
	Arlington Basin Years of Groundwater in Storage
	Summary of Study Results
	Basin Technical Advisory Committee (BTAC)
	Management Zone Concept
	Slide Number 63

