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EXECUTIVE SUMMARY 

 

The San Bernardino Valley Municipal Water District (SBVMWD) has been 

calculating the change in groundwater storage for the San Bernardino Basin area since 

1970. The first calculation was completed for the years 1934 – 1960 by the State of 

California Department of Water Resources (DWR) and the results were summarized in 

Bulletin 104-5, Meeting Water Demands in the Bunker Hill-San Timoteo Area, Geology, 

Hydrology, and Operation-Economics Studies, Text and Plates (Olson, pp. 90 – 92). The 

DWR change in storage values were calculated using the Specific Yield Method (Olson, 

pp. 85 – 98) and a mathematical model developed by TRW, Incorporated, Redondo 

Beach, California (TRW). In 1980, SBVMWD updated the change in storage calculation 

to include the years 1961 – 1980 (Van Gelder). In the early 1990’s, SBVMWD created a 

new change in storage model (SBVMWD Model) using software developed by 

Environmental Systems Research Institute (ESRI), Redlands, California. (For an 

explanation of how the model works see Appendix: SBVMWD Change in Storage Model) 

Results from the SBVMWD Model are presented to the SBVMWD Board of Directors 

and may be released in a report format.  

 

Like the earlier DWR model, the SBVMWD Model calculates the change in 

groundwater storage (volume) for the San Bernardino Basin Area (SBBA) using the 

Specific Yield Method. In addition to the DWR and SBVMWD models, the San 

Bernardino Valley Water Conservation District (SBVWCD) and the U.S. Geological 

Survey (USGS) have created models for computing the change in storage for the SBBA. 

Although all four models use slightly different data sets and calculate the change in 

storage using different computer methods, their calculated values and results track 

remarkably well (Figures 1.1 and 1.2).  

 

The cumulative change in groundwater storage is a measure of the volume of 

water lost or gained in the SBBA as compared to the base year of 1934. The year 1934 

was selected as the base year to correspond with the first year of the DWR base period, 

1934-35 through 1959-60 (Motokane, pp. 123 – 129). The annual change in storage 

(ACIS) is simply a measure of the volume of water lost or gained in the basin during a 

year. This report presents the results from the SBVMWD Model for calendar years    
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1934 to 2008. The SBVMWD Model uses the calendar year instead of the water year 

(October through September) to correspond with the United States Geological Survey 

MODFLOW groundwater model, which is dependent upon local pumping records kept by 

calendar year.  

 

The annual change in storage for calendar year 2008 was calculated to             

be approximately -35,200 acre-feet. Table 1.1 summarizes the distribution of the 2008 

annual and cumulative change in storage among the various sub-basins (Figure 1.3), as 

defined in Bulletin 104-5 (DWR, Plate 14) (Basin Groundwater Storage Data). For 2008, 

the City Creek sub-basin accounted for approximately 67% of the total decrease in 

annual change in storage for the San Bernardino Basin Area. This large decrease is 

likely attributed to the increase in well production and reduction of natural recharge due 

to below average precipitation over the past few years. 

 

The cumulative change in storage for calendar year 2008 was calculated to be    

approximately -354,600 acre-feet which is an 11% decrease from the previous year. 

Review of Figure 1.1 and 1.2 shows that the cumulative change in storage had been 

declining since 1998. Then, a gain in 2005 single-handedly ―erased‖ the decline in 

storage over the past several years returning the basin to 2001 levels. However, since 

2005, water levels have again been trending downward. 
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Table 1.1 also provides a ―basin index‖ for each sub-basin. The basin index is 

simply the average, annual water level change for the sub-basin for the given year. For 

example, a basin index of 5.0 indicates that the average water level for the named sub-

basin increased 5.0 feet for the given year. For 2008, the Redlands sub-basin saw the 

largest change in water levels as it increased 27 feet, while the Lytle Creek sub-basin 

saw the largest decrease at 18 feet. The larger fluctuations in these two sub-basins are 

likely due to their smaller relative size. 

 

 

Table 1.1.   Annual and cumulative change in storage for 2008 by sub-basin. 

 

  

 

Sub-basin 

Wells used  

in 2008 

Model 

 

Area 

(acres) 

2008 Annual 

Change in 

Storage 

2008 Cumulative 

Change in Storage 

Basin 

Index 

(ft) 

1 Cajon 5 9,833 -14,901 -49,483 -5 

2 Devil Canyon 14 7,105 -3,047 -26,608 -3 

3 Lytle Creek 11 5,899 -11,482 -12,176 -18 

4 Pressure Zone 19 15,965 5932 -113,692  2 

5 City Creek 18 21,284 -23,474 -193,545  -2 

6 Redlands 8 5,113 -5652 -1,075  27 

7 Mill Creek 10 7,299 6498 24,192 13 

8 Reservoir 6 2,177 -195 8,437 -1 

9 Divide 2 2,634 1,042 9,355   8 

  93 77,309 -35,158 -354,595  

 

 

The District and the primary water purveyors in the SBBA provided fall 2008 

water level data for the model. The static depth to groundwater data used for the change 

in storage report is plotted on Figure 1.4. The data was then subtracted from the historic 

low water levels of the 1960’s to determine any areas where there may be new historic 

lows. Figure 1.5 shows the results of this comparison. Areas in red on the figure indicate 

new historic lows.  

 

Liquefaction potential continues to be a concern within the valley. To reduce the 

threat of liquefaction, the general goal for water levels in the pressure zone is 50 feet 
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below ground surface (SCEC Report, March 1999, page 7). Figure 1.4 shows that fall 

2008 water levels are between 80 and 200 feet below ground surface.  

 
Since the release of last year’s April 2007 report, SBVMWD has made no 

changes or refinements to the model or wells modeled as indicated in Appendix, page 

A2. 
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