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USABLE GROUNDWATER IN STORAGE ESTIMATION FOR THE SAN BERNARDINO, RIALTO‐COLTON, 

RIVERSIDE, AND ARLINGTON GROUNDWATER BASINS 
 
 

SUMMARY REPORT 
 
 
1.0 INTRODUCTION 

GEOSCIENCE Support Services, Inc. (GEOSCIENCE) was tasked by San Bernardino Valley Municipal Water 
District (Valley District) and Western Municipal Water District (Western) to estimate the amount of 
usable groundwater in storage for the San Bernardino Basin Area (SBBA), Rialto‐Colton, Riverside, and 
Arlington Groundwater Basins (Figure 1) using the existing Upper Santa Ana River Integrated 
Groundwater Model (Integrated SAR Model).  The goal of this study was to determine the usable 
amount of groundwater storage that is available to get through prolonged drought and identify any 
impacts associated with declining storage levels.  Specifically, this study encompassed the following 
scope of work: 
 

• Task 1 ‐ Estimate the Amount of Usable Storage,  
• Task 2 ‐ Estimate the Amount of Groundwater that Can Be Extracted Using Existing Wells,  
• Task 3 ‐ Identify Facility Needs, If Any, to Access Groundwater if Water Levels Decline and 

Estimate the Number of Years of Groundwater in Storage, 
• Task 4 ‐ Final Report, and 
• Task 5 ‐ Project Management and Meetings. 

 
During the project, Tasks 1 through 3 were summarized in individual technical memorandums (TMs; 
GEOSCIENCE, 2019a, 2019b, and 2020a). This summary report satisfies Task 4 and incorporates the 
material from the previous three TMs. Also incorporated are responses to any comments received on 
the draft TMs, including comments from City of Riverside Public Utilities (RPU) on draft TM‐2 and TM‐3 
(see Appendix A). Results of Tasks 1, 2, and 3 are presented in Sections 2, 3, and 4, respectively. 
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2.0 ESTIMATION OF THE USEABLE AMOUNT OF GROUNDWATER CURRENTLY IN STORAGE 

2.1 Methodology and Tools 

The usable amount of groundwater currently in storage is the volume of groundwater stored between 
the current water level and the bottom elevation of the aquifer. The volume of storage can be 
calculated using the following equation: 
 
 V = A* (WL – Bot) * SY 
 
Where: 
 
 V:  Storage Volume 
 A:  Basin Area 
 WL:  Current Water Level Elevation 
 Bot:  Bottom Elevation of Aquifer 
 SY:  Specific Yield 
 
To account for spatial variation of the parameters used to calculate the amount of groundwater in 
storage, the existing model grid for the Integrated SAR Model was used. The grid size of this model has 
an area of 100 ft by 100 ft.  Therefore, the storage can be calculated using the following equations: 
 
 Vi = Ai* (WLi – Boti) * SYi 
 VBasin = ΣVi 
 
Where: 
 
 Vi:  Storage Volume in the ith Model Grid 
 Ai:  Area of the ith Model Grid (i.e., 100 ft x 100 ft) 
 WLi:  Current Water Level Elevation in the ith Model Grid 
 Boti:  Bottom Elevation of Aquifer in the ith Model Grid 
 SYi:  Specific Yield in the ith Model Grid 
 VBasin:  Usable Amount of Groundwater Storage in Groundwater Basin (e.g., SBBA, Rialto‐

Colton, Riverside, or Arlington Basin)  
 
Calculating the usable amount of groundwater currently in storage therefore requires current water 
level elevations, bottom elevation of aquifer, and specific yield values. The 3‐D lithologic models 
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developed for the SBBA, Rialto‐Colton, Riverside, and Arlington Basins were used to determine the 
specific yield for each model grid.  
 

2.2 Reference Elevation Determination 

Many factors are associated with the ultimate development of potential groundwater and therefore 
affect the total usable storage and amount of usable groundwater in storage.  These factors may be 
physical (e.g., low well yields or subsidence due to declining water levels), chemical (e.g., contaminated 
or poorer quality water), economic (e.g., excessive costs with increased pump lifts), environmental (e.g., 
need to maintain water levels for stream baseflow or other habitat considerations), or legal (e.g., water 
level requirements in the 1961 Decree Index Wells in the Rialto‐Colton Basin and 1969 Western 
Judgement Index Wells in the Rialto‐Colton and North Riverside Basins). For the purpose of this study, 
multiple storage calculations were made for the amount of groundwater in storage between the bottom 
of the aquifer (see Figure 2) and a given reference elevation. The reference elevation changes depending 
on the factor being considered. The following table summarizes the factors used to develop reference 
elevations for the calculation of storage for each groundwater basin. 
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Table 2‐1. Summary of Reference Elevation Scenarios —Factors used to Determine Reference 
Elevations for the Calculation of Storage 

Basin 
Reference 
Elevation 
Scenario 

Factor Being Considered 

Total 
Usable 
Storage 

Current 
Ground‐
Water in 
Storage 

When 
Subsidence 

Risk 
Increases 

When 
Low Yield 

Areas 
Stop 

Producing 
Water 

When 
Wells 

Need to 
be 

Deepened 

When 
Water 

for 
Habitat 

is 
Affected 

When Water 
Levels Fall 

Below 1961 
Decree 

Requirements 

When Water 
Levels Fall 

Below 1969 
Judgment 

Requirements 

San 
Bernardino 
Basin Area 

SBBA‐BL* X        

SBBA‐C  X       

SBBA‐Sub   X      

SBBA‐LY    X     

SBBA‐DW     X    

Rialto‐
Colton 

RC‐BL X        

RC‐C  X       

RC‐LY    X     

RC‐DW     X    

RC‐61       X  

RC‐69        X 

Riverside 

R‐BL X        

R‐C  X       

R‐LY    X     

R‐DW     X    

R‐Hab      X   

R‐69        X 

Arlington 

A‐BL X        

A‐C  X       

A‐LY    X     
*Note: in the SBBA, the total usable storage calculation takes into consideration a maximum reference elevation of 50 ft below ground 

surface (bgs) in the Pressure Zone to avoid issues related to liquefaction. 
 
2.2.1 Total Usable Storage 

For reference scenarios under total usable storage conditions, the reference elevation was defined as 
the water surface elevation following a very wet hydrologic period with water levels managed at 50 ft 
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below ground surface (bgs) in the Pressure Zone in SBBA.  The reference elevation in the Pressure Zone 
in SBBA was defined as at least 50 ft bgs to avoid issues related to liquefaction. Since liquefaction is most 
likely to occur at shallow depths, 50 ft bgs is typically considered an adequate cutoff for liquefaction 
investigations (Matti and Carson, 1991; Martin and Lew, 1999).  Outside the Pressure Zone, the model‐
simulated water surface elevation from the Integrated SAR Model Baseline Scenario following a very wet 
hydrologic period (1983 hydrology) was used for the reference elevation.  This water surface elevation 
represents a very wet hydrologic period water level surface with Pressure Zone water levels managed at 
50 ft bgs.  The predicted depth to water for the total useable storage elevation is shown in Figure 3.   
 
2.2.2 Current Groundwater in Storage 

As a part of the Integrated SAR Model project, Fall 2016 water level data were collected for the SBBA, 
Rialto‐Colton, Riverside, and Arlington Groundwater Basins. For the purpose of this study, the Fall 2016 
water level was defined as the current water level and reference elevation. Fall 2016 water level 
contours (Figure 4) were therefore used to assign a current water level elevation to each model grid cell.  
 
2.2.3 When Subsidence Risk Increases 

Tolman and Poland (1940) reported that land subsidence is a function of slow drainage of aquitards 
(interbeds of fine‐grained sediments) contained within permeable aquifer zones. When declining 
artesian heads reduces pore pressure to the point that applied stress exceeds preconsolidation stress, 
land subsidence (virgin compaction) occurs. Land subsidence due to declining groundwater levels has 
historically been reported in the SBBA. At least one foot of subsidence has occurred in the Pressure Zone 
near the Raub well field.  Generally, an acceptable subsidence rate is assumed to be 1 ft/100 years 
(GEOSCIENCE, 1991). Reference elevation contours for the SBBA Pressure Zone were therefore 
developed based on control points with the lowest water level during the period from 1966 through 
2016 (see Figure 5). The historical lowest water level can be considered to be the preconsolidation 
stress. As long as water levels are maintained at or above this level in the Pressure Zone, land 
subsidence potential as a result of delayed aquitard drainage is considered to be very small. Additional 
groundwater decline below the lowest observed groundwater level in areas of historical subsidence is 
assumed to create a risk of additional subsidence.   
 
Unlike in the SBBA, there has been no observed subsidence in the Rialto‐Colton, Riverside, and Arlington 
groundwater basins – particularly during the drought period from 1945 through 1965 that produced 
subsidence in the Pressure Zone of the SBBA. In addition, these basins lack thick sequences of fine‐
grained sediments, as are found in the SBBA. Therefore, due to the lack of historical observed 
subsidence and the lack of significant interbedded fine‐grained sediments, the area outside of the 
Pressure Zone is not considered to have land subsidence risk. 
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2.2.4 When Low Yield Areas Stop Producing Water 

Lower yield zones may reduce or preclude groundwater in storage from being extracted. These include 
shallow areas that are prone to becoming unsaturated and areas of fine‐grained material. For example, 
a lower yield area was found northwest of Barrier J in the Rialto‐Colton Basin. Figure 6 shows lower yield 
zones based on the annual average production during the period from 2012 through 2016. In general, 
annual average production within lower yield zones is below 100 acre‐ft/yr. For the purpose of this 
study, the reference elevation for when low yield areas will stop producing water was assumed to be the 
same as the Fall 2016 water levels (Figure 4), but areas within lower yield zones were excluded from the 
calculation. In other words, the usable amount of groundwater in storage within a lower yield zone was 
assumed to be zero.  
 
2.2.5 When Wells Need to be Deepened 

When water level drops below the top of the well screen, the pumping rate of a well may be reduced.  If 
the impact of water level declines on the pumping rate is great enough, a replacement well may be 
needed. For the purpose of this study, pumping rate and the total length of screen was assumed to be a 
linear relationship. Therefore, the reference elevation for when wells need to be deepened was 
calculated by using the following equation.  
 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝐷𝐷𝑊𝑊𝑊𝑊𝐷𝐷𝑊𝑊𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝐸𝐸𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝐸𝐸𝐷𝐷 = 𝑇𝑇𝐸𝐸𝐷𝐷 𝐸𝐸𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑊𝑊𝑊𝑊𝐷𝐷 𝐸𝐸𝑊𝑊𝑊𝑊𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝐸𝐸𝐷𝐷 − (𝑇𝑇𝐸𝐸𝐸𝐸𝐸𝐸𝑊𝑊 𝐿𝐿𝑊𝑊𝐷𝐷𝐷𝐷𝐸𝐸ℎ 𝐸𝐸𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑊𝑊𝑊𝑊𝐷𝐷 ×
𝐴𝐴𝐸𝐸𝑊𝑊𝑆𝑆𝐸𝐸𝐷𝐷𝑊𝑊 𝑃𝑃𝑃𝑃𝑃𝑃𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝐸𝐸𝐸𝐸𝑊𝑊 − 𝑇𝑇ℎ𝑆𝑆𝑊𝑊𝑟𝑟ℎ𝐸𝐸𝑊𝑊𝑜𝑜 𝐸𝐸𝑜𝑜 𝑃𝑃𝑃𝑃𝑃𝑃𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝐸𝐸𝐸𝐸𝑊𝑊

𝐴𝐴𝐸𝐸𝑊𝑊𝑆𝑆𝐸𝐸𝐷𝐷𝑊𝑊 𝑃𝑃𝑃𝑃𝑃𝑃𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑅𝑅𝐸𝐸𝐸𝐸𝑊𝑊
) 

 
It was assumed that 250 gpm represents a reasonable threshold between an adequate pumping well 
(with average pumping greater than 250 gpm) and an abandoned well or well with low efficiency 
(average pumping less than 250 gpm). Based on pumping records, approximately 50% of the wells in the 
SBBA, Rialto‐Colton, Riverside, and Arlington Basins have an average pumping rate that exceeds 
250 gpm during the period from 2012 through 2016 (Figure 7). 
 
As an example of the reference elevation calculation considering the cost of a new well as a limiting 
factor, consider a well that is screened from 1,000 ft amsl to 600 ft amsl (see inset figure below). The 
total length of screen is therefore 400 ft. Assuming the average pumping rate of this well is 500 gpm, the 
reference elevation for this well is calculated as follows: 
 
 

1,000 𝑜𝑜𝐸𝐸 𝐸𝐸𝑃𝑃𝑟𝑟𝑊𝑊 −
500 𝐷𝐷𝐷𝐷𝑃𝑃 − 250 𝐷𝐷𝐷𝐷𝑃𝑃

500 𝐷𝐷𝐷𝐷𝑃𝑃
 × 400 𝑜𝑜𝐸𝐸 = 800 𝑜𝑜𝐸𝐸 𝐸𝐸𝑃𝑃𝑟𝑟𝑊𝑊 
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Figure 8 shows the control points used to develop well deepening elevation contours.  Wells that pump 
less than 250 gpm were assumed to be low‐efficiency producers and not viable candidates for well 
replacement if water levels fell below their screened intervals.  These wells were excluded from the set 
of control points.  The number of wells included/excluded from this analysis are also summarized in the 
following table. 
 

Table 2‐2. Number of Wells Included/Excluded in Development of Reference Elevation Contours to 
Reduce the Need for Replacement Wells 

Basin 

Total Well Count for 
Wells Included in Well 
Deepening Elevation 

Development 

Total Well Count for 
Wells Excluded from Well 

Deepening Elevation 
Development 

Cumulative Capacity of 
Wells Excluded from Well 

Deepening Elevation 
Development 

[gpm] 

SBBA 570 276 4,557 

Rialto‐Colton 43 18 711 

Riverside 35 164 2,163 

Arlington 5 32 651 

 
2.2.6 When Water for Habitat is Affected 

Figure 9 shows a footprint area of rising water in the SAR near Riverside Narrows. Wet and dry 
hydrologic periods cause natural variability in groundwater levels. For the purposes of calculating usable 

1,000 ft amsl 

600 ft amsl 

800 ft amsl (Well Deepening Elevation) 

Top of Screen 

Bottom of Screen 

Total Length of 
Screen = 400 ft 



Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton, 
Riverside, and Arlington Groundwater Basins – Summary Report                          5‐Jan‐21  

     
 8 

storage, lowering of groundwater levels in rising water areas will affect the amount of groundwater 
available for habitat. Therefore, usable groundwater storage in these areas was excluded from the 
usable storage calculation under this scenario run. Similar to the lower yield scenario, the reference 
elevation for when water for habitat is affected was assumed to be the same as the Fall 2016 water 
levels (Figure 4), but the area of known rising water in Riverside Basin was excluded.  
 
2.2.7 When Water Levels Fall Below 1961 Decree Requirements 

Pumping rates for all wells within the 1961 Decree boundary are dependent on the average spring‐high 
water level elevation of Rialto Basin Index Wells (i.e., Rialto No. 4, WVWD No. 11, and WVWD No. 16). 
Figure 10 shows the location of the three index wells and the 1961 Decree boundary. The 1961 Rialto 
Decree was triggered in the 1960s, and more recently in 2007. At this later date, the total amount of 
groundwater storage in Rialto‐Colton was approximately 1,574,000 acre‐ft (Valley District, 2020). 
 
2.2.8 When Water Levels Fall Below 1969 Judgment Requirements 

According to the 1969 Western Judgment, extractions from the Colton Basin Area and Riverside Basin 
Area within San Bernardino County shall be limited so as to maintain water levels at or above 
822.04 ft amsl (Fall 1963 water levels) for three index wells (i.e., Johnson 1, Flume 2, and Flume 5). 
Figure 11 shows the location of the three index wells specified in the 1969 Western Judgment. The 1969 
Western Judgment requirement was first triggered in 2018 and continued into 2020. The highest 
storage in Rialto‐Colton during this period was approximately 1,528,000 acre‐ft (Valley District, 2020). 
 

2.3 Assigning Specific Yield Values to the Model Grid 

A specific yield value was assigned to each model grid cell based on lithologic type from the existing 3‐D 
lithologic models for the SBBA, Rialto‐Colton, Riverside, and Arlington Groundwater Basins.  Lithologic 
types in the lithologic model were assigned a specific yield value based on those listed in the U.S. 
Geological Survey (USGS) Water Supply Paper 1662‐D (Johnson, 1967) and California State Department 
of Public Works Division of Water Resources (now Department of Water Resources, DWR) Bulletin 45 
(1934). As shown in attached Table 1, the specific yield values range from 0.01 to 0.2.  
 

2.4 Usable Amount of Groundwater Currently in Storage 

The usable amount of groundwater currently in storage for the SBBA, Rialto‐Colton, Riverside, and 
Arlington Groundwater Basins was estimated using the equations outlined in Section 2.1 and data 
developed in Sections 2.2 and 2.3. The estimated total usable storage and amount of groundwater 
currently in storage under various reference elevation scenarios are summarized in attached Table 2. 
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The following sections provide the summary of total usable storage and groundwater currently in 
storage by basin. 
 
2.4.1 San Bernardino Basin Area 

The total usable groundwater storage and usable storage thresholds for the SBBA are summarized in 
Figure 2‐1 below. As shown, the total usable storage was estimated to be 5,690,000 acre‐ft. The total 
usable storage was previously estimated to be 5,976,000 acre‐ft1 by DWR (1986). The difference 
between DWR’s estimated value and the current usable storage calculation is due to (1) additional 
knowledge on the bottom elevation of the aquifer system gained from the drilling of wells and 
geophysical studies conducted since DWR performed their study; (2) more accurate specific yield values 
derived from 3‐D lithologic models; and (3) the difference in the “top” of the usable storage (the current 
usable storage calculation is constrained to a water level that does not cause liquefaction whereas the 
DWR calculation used land surface as the “top” of the usable storage). Also, outside of the Pressure 
Zone area, the current “top” of usable storage is defined using the water surface elevation as described 
in Section 2.2.1. 
 
The current groundwater in storage is 4,716,000 acre‐ft. When the storage level falls below 
4,465,000 acre‐ft, low yield areas will stop producing water. The low yield area represents 
approximately 9,100 acres (see Figure 6). The storage excluded from this low yield area was 
approximately 251,000 acre‐ft.  When the storage level declines below 3,236,000 acre‐ft, new wells may 
be required or existing wells deepened. When the storage level declines below 2,690,000 acre‐ft, the 
risk of land subsidence increases. 
 
 

 

 
1  As shown in Table 1 of the DWR (1986) report, the groundwater storage of 5,976,000 acre‐ft is the sum of 4,296,000 acre‐ft 

for the Bunker Hill Subarea and 1,680,000 acre‐ft for the Bunker Hill Pressure Subarea.  Plate 1 of the DWR (1986) report 
shows that the "Bunker Hill" Subarea also includes Lytle Basin.   
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Figure 2‐1. Total Usable Storage and Usable Groundwater in Storage – San Bernardino Basin Area 

 
2.4.2 Rialto‐Colton Basin 

The total usable groundwater storage and usable storage for the Rialto‐Colton Basin are summarized in 
Figure 2‐2 below. As shown, the total usable storage is 1,749,000 acre‐ft.  The total usable storage for 
the Rialto‐Colton Basin was previously estimated to be 2,517,000 acre‐ft by DWR (1986).  This difference 
reflects changes in the bottom elevation of the aquifer systems and specific yield values used for the 
current usable storage calculation. In addition, the reference (top) elevation used for total usable 
storage calculation was defined as the water surface elevation described in Section 2.2.1. 
 
The current groundwater in storage is 1,530,000 acre‐ft. Factors affecting usable groundwater in storage 
affect the basin when storage falls below 1,528,000 acre‐ft (when water levels fall below 1969 Judgment 
requirements) to when storage falls below 784,000 acre‐ft (when new wells are needed or existing wells 
need to be deepened). When storage falls below 1,278,000 acre‐ft, lower yield areas will stop producing 
water. The low yield area is approximately 2,600 acres (see Figure 6).  The storage excluded from this 
low yield area was approximately 252,000 acre‐ft.   
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Figure 2‐2. Total Usable Storage and Usable Groundwater in Storage – Rialto‐Colton Basin 

 

2.4.3 Riverside Basin 

The total usable groundwater storage and usable storage for the Riverside Basin are summarized in 
Figure 2‐3 below. As shown, the total usable storage is 810,000 acre‐ft while current usable storage is 
722,000 acre‐ft. When water levels fall below 1969 Judgment requirements, storage in the basin is 
approximately 720,000 acre‐ft. When storage in the basin falls below 688,000 acre‐ft, water available for 
habitat is affected. When storage falls below 558,000 acre‐ft, lower yield areas will stop producing 
water. The low yield area is approximately 9,500 acres (see Figure 6).  The storage excluded from this 
low yield area was approximately 164,000 acre‐ft.  When the storage level declines below 349,000 acre‐
ft, new wells may be required or existing wells deepened. 
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Figure 2‐3. Total Usable Storage and Usable Groundwater in Storage – Riverside Basin 
 

2.4.4 Arlington Basin 

The total usable groundwater storage and usable storage for the Arlington Basin are summarized in 
Figure 2‐4 below. As shown, the total usable storage was estimated to be 95,000 acre‐ft and the current 
groundwater in storage is 56,000 acre‐ft. When the storage level falls below 48,000, low yield areas will 
stop producing water. The low yield area is approximately 2,100 acres (see Figure 6). The storage 
excluded from this low yield area was approximately 8,000 acre‐ft. 
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Figure 2‐4. Total Usable Storage and Usable Groundwater in Storage – Arlington Basin 
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3.0 AMOUNT OF GROUNDWATER THAT CAN BE EXTRACTED USING EXISTING WELLS 

As discussed in Section 2.0, the amount of groundwater in storage was quantified under various 
conditions including: 
 

Item 1. Total usable storage, 
Item 2. Current groundwater in storage, 
Item 3. When subsidence risk increases, 
Item 4. When lower yield areas stop producing water, 
Item 5. When wells need to be deepened, 
Item 6. When water for habitat is affected, 
Item 7. When water levels fall below 1961 Rialto Basin Decree requirements, and 
Item 8. When water levels fall below 1969 Western Judgment requirements. 

 
These items were then used to estimate the amount of groundwater that can be extracted using existing 
wells (i.e., Task 2), which is summarized below. 
 
3.1 Methodology 

The amount of groundwater that can be extracted using existing wells under current conditions (see 
Figure 3‐1 below) was calculated as the difference between the current groundwater in storage (Item 2; 
Section 2.2.2) and groundwater storage when wells need to be deepened (Item 5; Section 2.2.5).   
 
The amount of groundwater that can be extracted using existing wells under full basin conditions (see 
Figure 3‐2 below) was calculated as the difference between the total usable storage (Item 1; 
Section 2.2.1) and groundwater storage when wells need to be deepened (Item 5; Section 2.2.5).  
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Figure 3‐1. Groundwater That Can Be Extracted Using Existing Wells – Current Conditions 

 
 
 
 
 

 
Figure 3‐2. Groundwater That Can Be Extracted Using Existing Wells – Full Basin Conditions 
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3.2 Groundwater that Can be Extracted Using Existing Wells 

Based on the results from Task 1 (see Section 2.0), the following table summarizes the groundwater that 
can be extracted using existing wells for each basin under current conditions and full basin conditions.  
 

Table 3‐1. Groundwater that Can be Extracted Using Existing Wells 

Basin 

(Item 1) 
Total 

Usable 
Storage 
[acre‐ft] 

(Item 2) 
Current 

Groundwater in 
Storage 
[acre‐ft] 

(Item 5) 
Groundwater 
Storage When 

Wells Needed to 
Be Deepened 

[acre‐ft] 

Amount of Groundwater That Can be 
Extracted Using Existing Wells 

[acre‐ft] 

(Item 2 – Item 5) 
Current 

Conditions 

(Item 1 – Item 5) 
Full Basin 

Conditions 

SBBA 5,690,000 4,716,000 3,236,000 1,480,000 2,454,000 

Rialto‐
Colton 1,749,000 1,530,000 784,000 746,000 965,000 

Riverside 810,000 722,000 349,000 373,000 461,000 

Arlington 95,000 56,000 0* 56,000 95,000 
* Wells with a capacity greater than 250 gpm were assumed to already be drilled to the base of the aquifer. Well logs for wells 

in Arlington Basin pumping greater than 250 gpm were reviewed.  Based on the well log descriptions, the existing wells were 
completed to the depth of the productive aquifer.  Below the screened depth, the material as described in the drillers logs is 
not anticipated to yield significant additional production in this analysis. 

 
As shown in the table above, the amount of groundwater in storage that can be extracted using existing 
wells under current conditions was estimated to be 1,480,000 acre‐ft for the SBBA, 746,000 acre‐ft for 
the Rialto‐Colton Basin, 373,000 acre‐ft for the Riverside Basin, and 56,000 acre‐ft for the Arlington 
Basin.  The amount of groundwater in storage that can be extracted using existing wells under full basin 
conditions was estimated to be 2,454,000 acre‐ft for the SBBA, 965,000 acre‐ft for the Rialto‐Colton 
Basin, 461,000 acre‐ft for the Riverside Basin, and 95,000 acre‐ft for the Arlington Basin.  
 

3.3 Wells that Need to be Deepened to Extract Additional Groundwater 

The amount of groundwater in storage that cannot be extracted using existing wells2 was estimated to 
be 3,236,000 acre‐ft for the SBBA, 784,000 acre‐ft for the Rialto‐Colton Basin, 349,000 acre‐ft for the 
Riverside Basin, and 0 acre‐ft for the Arlington Basin (see Item 5 in Table 3‐1 above). To extract this 
water above the bedrock, certain wells would need to be deepened and drilled 40 ft into the bedrock to 
allow for a pump chamber.  Wells that could be deepened to allow additional extraction of water in 

 
2  Wells used for the analysis are listed in Tables 3 through 5. Private wells were not considered.  
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storage were identified and are shown on Figure 12. The potential amount these wells could be 
deepened and the associated well information is summarized in Tables 3 through 5 for the SBBA, Rialto‐
Colton, and Riverside Basins, respectively. Additional available well capacity from deepening was 
estimated based on well capacity, screen length, and potential deepening. Wells with additional capacity 
less than 100 gpm after deepening were also indicated in the tables. At these locations, deepening 
would not yield significant additional well capacity.   
 

3.4 Groundwater Production Constraints Due to Reduced Storage/Water Level 

For the purpose of this study, baseline groundwater production was assumed to be the average of the 
last five years of pumping (i.e., 2012 through 2016). Well production was assumed to decrease linearly 
as water level decreases along the screened length of the well.  Below a well production threshold of 
250 gpm (400 acre‐ft/yr), a well was assumed to be inefficient or abandoned. Reduced production when 
water levels drop to the well deepening elevation (when wells need to be deepened) was calculated as 
the difference between baseline groundwater production and groundwater production threshold (see 
Tables 3 through 5). Table 3‐2 below summarizes the reduction in production when water level drops to 
the well deepening elevation for each basin. 
 

Table 3‐2. Estimated Reduction in Groundwater Production When Water Levels Reach the Well 
Deepening Elevation 

Basin 

Baseline 
Groundwater 

Production 
[acre‐ft/yr] 

Baseline 
Groundwater 

Production for Subset 
of Wells with 

Screened Interval 
Information* 
[acre‐ft/yr] 

Estimated Reduced 
Groundwater Production for 

Subset of Wells with 
Screened Interval 

Information when they 
Reach the Well Deepening 

Elevation* 
[acre‐ft/yr] 

Percent Reduction for the 
Wells with Screened 

Interval Information* 
[%] 

SBBA 183,600 108,600 73,100 67% 

Rialto‐
Colton 17,700 5,000 3,000 60% 

Riverside 83,100 9,800 6,100 62% 

Arlington 7,100 NA NA NA 
* A total of 102 existing wells (88 wells for SBBA, 5 wells for Rialto‐Colton, and 9 wells for Riverside) were used in this analysis 

(see Tables 1 through 3). This analysis was limited to the wells with screened interval information. Wells without screened 
interval information were therefore excluded.  

NA = Not Applicable 
 
As shown in the table above, the percent reduction in groundwater production from baseline 
groundwater production for wells with screened interval information due to water levels reaching the 
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well deepening elevation was 67%, 60%, and 62% for the SBBA, Rialto‐Colton, and Riverside Basins, 
respectively.  
 

3.5 Limitations 

Potential deepening depth provides useful information to estimate the potential additional length of 
screen or determine if a replacement well is needed. However, this analysis does not account for clay 
layers or poorly producing layers that exist within the aquifer. While there may be additional depth 
within a well, an agency might not pursue adding additional screen if the aquifer below the existing 
screened elevation is not productive. The estimated percentage of fines below the screened interval, 
which was based on the lithologic model, is provided in Tables 3 through 5. 
 
For the purpose of this study, the majority of existing municipal wells were included in this analysis. 
However, since screened interval information was unavailable for some wells belonging to various water 
agencies, these wells were excluded in Tables 3 through 5. 
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4.0 POTENTIAL LOCATIONS FOR ADDITIONAL PUMPING AND ESTIMATION OF THE NUMBER OF YEARS 
OF GROUNDWATER IN STORAGE 

This section presents the results of Task 3, which includes an estimation of the total number of years’ 
worth of groundwater that is available in the SBBA, Rialto‐Colton, Riverside, and Arlington Basins with 
existing wells, assuming all wells are drilled to bedrock. Since results indicated that existing facilities and 
infrastructure are not capable of producing the amount of groundwater available, an evaluation was 
made to identify locations in the basin favorable for additional extraction.  The ultimate goal of the 
evaluation was to identify areas in the SBBA, Rialto‐Colton, Riverside, and Arlington Groundwater Basins 
that would allow groundwater extractions of available water to be maximized while minimizing potential 
groundwater impacts, including the risk of potential liquefaction, land subsidence, and interference with 
clean‐up of contaminant plumes. 
 
4.1 General Approach 

In order to assess the total number of years’ worth of groundwater in storage, model scenarios were run 
using the calibrated Integrated SAR Model (GEOSCIENCE, 2020b), starting with current water levels and 
assuming current and “ultimate” (2040) pumping demands. It was also assumed that all existing wells 
were drilled to bedrock so that the total number of years’ worth of groundwater available can be 
estimated. The Integrated SAR Model was then run for a period of 25 years assuming (1) extended 
drought conditions, (2) average conditions, and (3) Habitat Conservation Plan (HCP) base period (i.e., 
historical hydrologic conditions for the period from 1966 through 1990). During the scenario runs, the 
volume of groundwater storage was calculated by the model. If there was still storage available after the 
25‐year simulation, the number of years’ worth of groundwater was extrapolated until the amount of 
storage was zero.   
 
Results of the Task 3 modeling scenarios (amount of groundwater available with existing wells, assuming 
all wells are drilled to bedrock) were also compared to those obtained for Task 2 (amount of 
groundwater available with existing wells; Section 3.0). The results indicated that existing facilities and 
infrastructure are not capable of producing the amount of groundwater available, even with existing 
wells deepened according to the findings of Task 2. Therefore, an evaluation was made to identify 
locations in the basin favorable for additional extraction (i.e., installation of new groundwater 
production wells). Since the groundwater flow model takes the location and timing of recharge and 
discharge into account and is able to track changes in groundwater levels across the basins, it is able to 
provide a good indication of where new wells could be located to take advantage of available storage 
which may otherwise not be accessible with existing facilities.   
 
The major assumptions for the Task 3 model scenarios are summarized in the table below. 
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Table 4‐1. Model Scenario Assumptions for Task 3 

Basin Model 
Scenario Hydrology 

State 
Water 
Project 

Stormwater 
Recharge 

Recycled 
Water 

Recharge 
Groundwater Pumping* 

SBBA 
Rialto‐Colton 

Riverside 
Arlington 

SAR‐T3‐1 Dry 
Projected 
Table A 

Allocation 

SAR SG diversion 
capacity of 500 cfs None 2015 

Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor of 

10% on top of this 

SAR‐T3‐2 Dry 
Projected 
Table A 

Allocation 

SAR SG diversion 
capacity of 500 cfs None 

2040 
Projected 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor of 

10% on top of this 

SAR‐T3‐3 Average 
Projected 
Table A 

Allocation 

SAR SG diversion 
capacity of 500 cfs None 2015 

Pumping plus a reliability factor of 10% 

SAR‐T3‐4 Average 
Projected 
Table A 

Allocation 

SAR SG diversion 
capacity of 500 cfs None 

2040 
Projected 
Pumping 

plus a reliability factor of 10% 

SAR‐T3‐5 
HCP  

(1966‐
1990) 

Projected 
Table A 

Allocation 

SAR SG diversion 
capacity of 500 cfs None 2015 

Pumping plus a reliability factor of 10% 

  *All model scenarios assume existing wells are drilled to bedrock. 
 
Under dry hydrologic conditions, the amount of groundwater available is less because recharge is lower. 
Conversely, more groundwater is available for extraction under average or wet hydrologic conditions 
because there is more recharge. 2015 pumping conditions represent current pumping while 2040 
projected pumping conditions represent the “ultimate” condition. The “ultimate” condition represents 
groundwater pumping to meet future projected water demands in 2040 estimated in 2015 Regional 
Urban Water Management Plans (RUWMPs) (GEOSCIENCE, 2019c). This modeling analysis provides 
“bookend” results. Under dry and average hydrologic conditions, Run SAR‐T3‐3 (average hydrology and 
2015 pumping) represents the best‐case scenario while Run SAR‐T3‐2 (dry hydrology and 2040 projected 
pumping) represents the worst‐case scenario. Run SAR‐T3‐5 (HCP 1966‐1990 hydrology and 2015 
pumping) has the same assumptions as Run SAR‐T3‐3 but includes all variation in hydrology seen for the 
period from 1966 through 1990 (dry, average, and wet).  
 

4.1.1 Hydrology 

The SBBA Precipitation Index represents the average precipitation from gaging stations at Big Bear Dam, 
Lytle Creek, and Mill Creek. The cumulative departure from mean annual precipitation using the 
Precipitation Index is shown on Figure 13 for the time period from water years 1931 through 2019. Per 
comments from Western Municipal Water District, dry, average, and wet hydrologic conditions were 
selected based on the average and standard deviation of Precipitation Index annual precipitation over 
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this period.  If the Precipitation Index for a given year fell within the average precipitation of the period 
of record minus half of one standard deviation (24.0 inches) and the average precipitation plus half of 
one standard deviation (38.1 inches), the given year was considered to be average. If the Precipitation 
Index for a given year fell above the average precipitation of the period of record plus half of one 
standard deviation (38.1 inches), that year was considered to reflect wet hydrologic conditions. 
Conversely, if the Precipitation Index for a given year fell below the average precipitation of the period 
of record minus half of one standard deviation (24.0 inches), it was considered to be dry.  
 
Figure 14 shows the distribution of dry, average, and wet years for the period from 1966 through 1990. 
This period coincides with the HCP base period. The number of years for dry, average, and wet 
hydrologic conditions during the period from 1966 through 1990 are summarized in the table below.  
 

Table 4‐2. Summary of Hydrologic Conditions (1966 – 1990) 

SBBA Precipitation Index 
[inches] 

Hydrologic 
Condition Number of Years 

< 24.0 (Average – ½ SD) Dry 11 (44%) 

24.0 – 38.1 Average 7 (28%) 

>38.1 (Average + ½ SD) Wet 7 (28%) 

            SD = Standard Deviation 
 
In order to simulate dry (Scenarios SAR‐T3‐1 and SAR‐T3‐2) or average (Scenarios SAR‐T3‐3 and 
SAR‐T3‐4) hydrologic conditions in the model scenario runs, historical precipitation from the HCP base 
period was used to create two 25‐year hydrologic sequences: one for dry conditions (Figure 15), and one 
for average conditions (Figure 16). As shown on the hydrologic sequences, the observed Precipitation 
Index from 1966 through 1990 that was classified as either dry or average was repeated until a 25‐year 
simulation period was reached. These annual precipitation sequences were then applied in the 
predictive model scenarios to represent the corresponding hydrologic condition for that run (i.e., dry or 
average). None of the scenario runs consider a sequence of wet hydrology since it is considered very 
unlikely that there will be 25 consecutive years of wet hydrology. However, Scenario SAR‐T3‐5 does 
simulate the observed hydrology from the HCP base period (1966 through 1990) which includes wet 
years, as shown in Figure 14. 
 
While the Precipitation Index was used to characterize each hydrologic year as wet, dry, or average, 
actual precipitation data from local stations were used for the model scenarios. The Precipitation Index 
was considered appropriate for classifying hydrology because it is reflective of the source of flow for the 
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main tributaries of the Santa Ana River, which run through the SBBA, and originate at higher elevation 
(represented by these three gages).  
 

4.1.2 Groundwater Pumping 

The modeling scenarios considered two pumping assumptions: current (2015) and ultimate (2040) from 
the 2015 San Bernardino Valley RUWMP (WSC, 2016a). To be consistent with the RUWMP, a factor of 
10% was added to reflect increased demand in dry years, and a 10% reliability factor was added to all 
assumed pumping.  In all of the model scenarios, water levels in pumping wells were constrained by the 
top of the bedrock (i.e., consolidated sedimentary rocks). 
 
Additional UWMPs were used to develop 2040 pumping assumptions, including: 
 

• 2015 Urban Water Management Plan for Riverside Public Utilities Water Division (WSC, 2016b), 
• 2015 Urban Water Management Plan – Rubidoux Community Services District (K&S, 2016), and 
• 2015 Urban Water Management Plan – Western Municipal Water District (RMC, 2016). 

 
Estimated total demand for 2020 and 2040 is summarized below, by basin. 
 

Table 4‐3. Projected Water Demand 

Water Demand 
San Bernardino 

Basin Area Rialto‐Colton Riverside North 

[acre‐ft/yr] 

2020 217,000 24,259 35,752 

2040 247,164 25,038 38,010 

Source: 2015 San Bernardino Valley RUWMP (WSC, 2016a) 

 

4.1.3 Imported Water Recharge 

Average annual imported water recharge in the SBBA was assumed to be 33,400 acre‐ft/yr during the 
25‐year simulation period, based on DWR’s future projection for Table A allocation. Predictive model 
runs assumed that no imported water recharge occurred in Rialto‐Colton, Riverside, and Arlington 
Basins. 
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4.2 Results of Scenario Runs 

4.2.1 Estimated Years of Groundwater Available in Storage 

Initial groundwater storage for the scenario runs was assumed to be current groundwater in storage 
calculated from Task 1 (Section 2.4). Comparisons of groundwater in storage between the five scenario 
runs for the SBBA, Rialto‐Colton, Riverside, and Arlington Groundwater Basins are provided on Figures 
17 through 20, respectively.  As shown on the figures, all scenarios result in declining cumulative change 
in groundwater storage over the 25‐year simulation period, with an exception of SAR‐T3‐5. Groundwater 
in storage depletes the quickest under SAR‐T3‐2 conditions (2040 pumping under dry hydrology), while 
SAR‐T3‐5 conditions (2015 pumping and HCP hydrology) result in a theoretically infinite number of years 
of available groundwater in storage (with the exception of Arlington Basin). The average annual change 
in groundwater storage under the five scenario runs is summarized in the following table and in 
attached Tables 6 through 25. 
 

Table 4‐4. Average Annual Change in Groundwater Storage – Task 3 Scenario Runs 

Scenario Hydrology Groundwater Pumping 

San 
Bernardino 
Basin Area 

Rialto‐
Colton Riverside Arlington 

[acre‐ft/yr] 

SAR‐T3‐1 Dry 2015 Pumping 

plus a factor of 
10% for dry years 
and an additional 
reliability factor of 
10% on top of this 

‐59,720 ‐9,440 ‐5,750 ‐3,040 

SAR‐T3‐2 Dry 2040 Projected 
Pumping 

plus a factor of 
10% for dry years 
and an additional 
reliability factor of 
10% on top of this 

‐86,510 ‐13,450 ‐11,540 ‐6,680 

SAR‐T3‐3 Average 2015 Pumping plus a reliability 
factor of 10% ‐28,140 ‐4,900 ‐1,010 ‐2,250 

SAR‐T3‐4 Average 2040 Projected 
Pumping 

plus a reliability 
factor of 10% ‐51,900 ‐8,320 ‐4,860 ‐6,200 

SAR‐T3‐5 HCP  
(1966‐1990) 2015 Pumping plus a reliability 

factor of 10% 18,520 2,000 20 ‐2,080 

Note: A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in groundwater 
storage. 

 
As shown in the table above, the change in current storage for the scenario runs ranges from 
approximately 18,520 to ‐86,510 afy in the SBBA, 2,000 to ‐13,450 afy in Rialto‐Colton, 20 to ‐11,540 afy 
in Riverside, and ‐2,080 to ‐6,680 afy in Arlington. 
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4.2.1.1 San Bernardino Basin Area 

Model‐simulated groundwater storage in the SBBA at the end of 25 years is shown on Figure 17 for the 
scenario runs. As shown, there is still storage available after 25‐year simulation under all scenario 
conditions. Therefore, the number of years’ worth of groundwater was extrapolated for each scenario 
until the amount of storage was zero. As shown on Figure 21, the number of years of groundwater in 
storage is estimated to be 81 years, 57 years, 172 years, and 96 years for SAR‐T3‐1, SAR‐T3‐2, SAR‐T3‐3, 
and SAR‐T3‐4, respectively. SAR‐T3‐5 shows an increase in groundwater storage by an annual average of 
18,520 acre‐ft/yr (theoretically infinite under the assumed scenario conditions). The average annual 
change in groundwater storage for the SBBA is shown in Tables 6 through 10. Change in storage and the 
number of years of groundwater in storage is also summarized in the following table. 
 

Table 4‐5. Scenario Results for the SBBA 

Model 
Scenario Hydrology Groundwater Pumping 

Average Annual 
Change in 

Groundwater 
Storage* 

The Number of 
Years of 

Groundwater 
in Storage 

SAR‐T3‐1 Dry 2015 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐59,720 81 

SAR‐T3‐2 Dry 
2040 

Projected 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐86,510 57 

SAR‐T3‐3 Average 2015 
Pumping plus a reliability factor of 10% ‐28,140 172 

SAR‐T3‐4 Average 
2040 

Projected 
Pumping 

plus a reliability factor of 10% ‐51,900 96 

SAR‐T3‐5 HCP  
(1966‐1990) 

2015 
Pumping plus a reliability factor of 10% 18,520 Theoretically 

Infinite 

* A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in groundwater storage. 

 

4.2.1.2 Rialto‐Colton Basin 

Model‐simulated groundwater storage in Rialto‐Colton Basin at the end of 25 years is shown on 
Figure 18 for the scenario runs. As shown, there is still storage available after 25‐year simulation for all 
scenarios. Therefore, the number of years’ worth of groundwater was extrapolated for each scenario 
until the amount of storage was zero. As shown on Figure 22, the number of years of groundwater in 
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storage is estimated to be 161 years, 113 years, 310 years, and 184 years for SAR‐T3‐1, SAR‐T3‐2, SAR‐
T3‐3, and SAR‐T3‐4, respectively. SAR‐T3‐5 shows an increase in groundwater storage by an annual 
average of 2,000 acre‐ft/yr (theoretically infinite under the assumed scenario conditions). The average 
annual change in groundwater storage for Rialto‐Colton Basin is shown in Tables 11 through 15. The 
change in storage and the number of years of groundwater in storage is also summarized in the 
following table. 
 

Table 4‐6. Scenario Results for Rialto‐Colton Basin 

Model 
Scenario Hydrology Groundwater Pumping 

Average Annual 
Change in 

Groundwater 
Storage* 

The Number of 
Years of 

Groundwater 
in Storage 

SAR‐T3‐1 Dry 2015 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐9,440 161 

SAR‐T3‐2 Dry 
2040 

Projected 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐13,450 113 

SAR‐T3‐3 Average 2015 
Pumping plus a reliability factor of 10% ‐4,900 310 

SAR‐T3‐4 Average 
2040 

Projected 
Pumping 

plus a reliability factor of 10% ‐8,320 184 

SAR‐T3‐5 HCP  
(1966‐1990) 

2015 
Pumping plus a reliability factor of 10% 2,000 Theoretically 

Infinite 

* A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in groundwater storage. 

 

4.2.1.3 Riverside Basin 

Model‐simulated groundwater storage in Riverside Basin at the end of 25 years is shown on Figure 19 
for the scenario runs. As shown, there is still storage available after 25‐year simulation for all scenarios. 
Therefore, the number of years’ worth of groundwater was extrapolated for each scenario until the 
amount of storage was zero. As shown on Figure 23, the number of years of groundwater in storage is 
estimated to be 127 years, 65 years, 717 years, and 149 years for SAR‐T3‐1, SAR‐T3‐2, SAR‐T3‐3, and 
SAR‐T3‐4, respectively. SAR‐T3‐5 shows an increase in groundwater storage by an annual average of 
20 acre‐ft/yr (theoretically infinite under the assumed scenario conditions). The average annual change 
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in groundwater storage for Riverside Basin is shown in Tables 16 through 20. The change in storage and 
the number of years of groundwater in storage is also summarized in the following table. 
 

Table 4‐7. Scenario Results for Riverside Basin 

Model 
Scenario Hydrology Groundwater Pumping 

Average Annual 
Change in 

Groundwater 
Storage* 

The Number of 
Years of 

Groundwater 
in Storage 

SAR‐T3‐1 Dry 2015 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐5,750 127 

SAR‐T3‐2 Dry 
2040 

Projected 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐11,540 65 

SAR‐T3‐3 Average 2015 
Pumping plus a reliability factor of 10% ‐1,010 717 

SAR‐T3‐4 Average 
2040 

Projected 
Pumping 

plus a reliability factor of 10% ‐4,860 149 

SAR‐T3‐5 HCP  
(1966‐1990) 

2015 
Pumping plus a reliability factor of 10% 20 Theoretically 

Infinite 

* A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in groundwater storage. 

 

4.2.1.4 Arlington Basin 

Model‐simulated groundwater storage in Arlington Basin at the end of 25 years is shown on Figure 20 
for the scenario runs. As shown, model‐simulated groundwater storage indicates a depletion of storage 
within the 25‐year simulation period for all scenarios except SAR‐T3‐5. Therefore, the amount of years’ 
worth of groundwater available is taken directly from the predictive model scenario results for Scenarios 
SAR‐T3‐1 through SAR‐T3‐4. The number of years’ worth of groundwater for SAR‐T3‐5 was extrapolated 
from the end of the model simulation period (i.e., 25 years) until the amount of storage was zero. As 
shown on Figure 24, the number of years of groundwater in storage is estimated to be 14 years, 7 years, 
25 years, 7 years, and 26 years for SAR‐T3‐1, SAR‐T3‐2, SAR‐T3‐3, SAR‐T3‐4, and SAR‐T3‐5, respectively. 
The average annual change in groundwater storage for Arlington Basin is shown in Tables 21 through 25. 
The change in storage and the number of years of groundwater in storage is also summarized in the 
following table. 
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Table 4‐8. Scenario Results for Arlington Basin 

Model 
Scenario Hydrology Groundwater Pumping 

Average Annual 
Change in 

Groundwater 
Storage* 

The Number of 
Years of 

Groundwater 
in Storage 

SAR‐T3‐1 Dry 2015 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐3,040 14 

SAR‐T3‐2 Dry 
2040 

Projected 
Pumping 

plus a factor of 10% for dry years 
and an additional reliability factor 

of 10% on top of this 
‐6,680 7 

SAR‐T3‐3 Average 2015 
Pumping plus a reliability factor of 10% ‐2,250 25 

SAR‐T3‐4 Average 
2040 

Projected 
Pumping 

plus a reliability factor of 10% ‐6,200 7 

SAR‐T3‐5 HCP  
(1966‐1990) 

2015 
Pumping plus a reliability factor of 10% ‐2,080 26 

*A negative sign represents a decline in groundwater storage 

 

4.2.2 Identify Locations for Additional Pumping 

An evaluation was made to identify locations in the basin favorable for additional extraction based on 
the model‐calculated saturated thickness after 10 years under scenario SAR‐T3‐2 (worst‐case scenario), 
current production, and existing well locations. As shown on Figure 25, six locations were identified as 
areas favorable for additional pumping (four in the SBBA, one in Rialto‐Colton, and one in Riverside). In 
general, saturated thickness within these locations is above 200 ft and no production wells are currently 
found in these locations. Since saturated thickness in the Arlington Basin is below 100 ft, new pumping 
wells in this basin are not anticipated to yield significant additional production.  
 
New wells may be added to the locations identified in Figure 25 to allow for the extraction of additional 
water in storage. In order to estimate the possible quantity of new wells in each groundwater basin, the 
distance between new production wells was estimated. Based on a well field project near SBBA 
(GEOSCIENCE, 2011), two production wells may be located as close to 500 ft with acceptable 
interference.  However, this spacing may not be physical possible given other constraints including 
existing development and infrastructure.  For the purpose of this study, it was assumed that the 
minimum distance between two new production wells would be 0.5 miles. A well siting study would be 
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necessary to determine feasibility of well construction in these areas.  The table below summarizes the 
number of new wells that may be added assuming a minimum spacing of 0.5 miles, number of wells that 
are currently screened to bedrock, and number of wells that would need to be deepened to extract 
additional groundwater. 
 

Table 4‐9. Number of New Wells that May be Added at Identified Locations for Additional Pumping 

Basin 
Number of Wells that 

are Currently Screened 
to Bedrock1 

Number of Wells that 
Need to Be Deepened to 

Extract Additional 
Groundwater2 

Number of New Wells 
that May be Added at 

Identified Locations for 
Additional Pumping3 

SBBA 13 77 14 

Rialto‐Colton 7 4 4 

Riverside 1 7 1 

Arlington 5 0 0 

1. Wells with average pumping greater than 250 gpm were used to estimate the quantity of wells that are currently screened to       
bedrock. 

2. Wells with additional capacity less than 100 gpm after deepening were excluded (refer to Tables 1‐3 in TM 2 for more 
details). 

3. Locations were identified based on areas favorable for additional extraction (see Figure 13). 
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Table 1

Specific Yield 

(unitless)

1 Clean gravel size or larger (e.g., boulders, etc.) 0.2

2 Clean gravel with sand 0.2

3 Gravel with silt in varying amounts 0.16

4 Gravel with clay or clay and silt 0.16

5 Clean sand with or without gravel 0.16

6
Sand with small amounts of silt or clay (5‐15%) (minor gravel may be 
present)

0.15

7 Silty sand with or without gravel 0.14

8 Clayey sand with or without gravel 0.13

9
Equal portions of coarse‐ and fine‐grained materials (sand or gravel / 
silt or clay)

0.12

10 Silt with varying amounts of coarse‐grained materials (also elastic silt) 0.03

11
Clay with varying amounts of coarse‐grained materials (including silty 
clays or clayey silts)

0.03

12
High plasticity clays/fat clays with varying amounts of coarse‐grained 
materials

0.03

13 Organic fines 0.03

14 Weathered bedrock 0.01

15 Unweathered/lightly weathered bedrock 0.01

Source: DWR Bulletin No. 45 (1934)  and Johnson (1967).

Lithology Type

Specific Yield from Lithologic Model

Physical Description

 8‐May‐20 GEOSCIENCE Support Services, Inc.



Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 2

[1] [2] [3] [4] [5] [6] [7] [8]

Total Usable 

Storage

Current 

Groundwater in 

Storage

When 

Subsidence Risk 

Increases

When Low Yield 

Areas Stop 

Producing Water

When Wells 

Need to be 

Deepened

When Water 

for Habitat is 

Affected

When Water 

Levels Fall Below 

1961 Decree 

Requirements

When Water 

Levels Fall Below 

1969 Judgment 

Requirements

San Bernardino Basin 

Area
5,690,000 4,716,000 2,690,000 4,465,000 3,236,000 N/A N/A N/A

Rialto‐Colton 1,749,000 1,530,000 N/A 1,278,000 784,000 N/A 1,574,000 1,528,000

Riverside 810,000 722,000 N/A 558,000 349,000 688,000 N/A 720,000

Arlington 95,000 56,000 N/A 48,000 N/A N/A N/A N/A

N/A = Not Applicable

Explanation:

Groundwater in Storage = (Reference Elevation ‐ Bottom Elevation of Aquifer) x Basin Area x Specific Yield

[1] The reference elevation was defined as the water surface elevation following a very wet hydrologic period with water levels managed at 50 feet below ground surface in the Pressure 
     Zone of SBBA (see Figure 3).

[2] The reference elevation for current groundwater storage was defined as the Fall 2016 water levels (see Figure 4).

[3] The reference elevation for the SBBA Pressure Zone (area of historical subsidence) was developed based on control points with the lowest water level during the period from 
     1966 through 2016 (see Figure 5).

[4] The usable amount of groundwater in storage within a lower yield zone was assumed to be zero. The lower yield zones cover the area of approximately 9,100, 2,600, 9,500, and

      2,100 acres for SBBA, Rialto‐Colton, Riverside, and Arlington Basins, respectively (see Figure 6).

[5] The depth of well screen in pumping wells with average pumping greater than 250 gpm were used to develop a well deepening elevation (see Figure 8).

[6] The usable amount of groundwater in storage within the rising water area was assumed to be zero. The area of rising water covers approximately 2,000 acres in Riverside Basin

      (see Figure 9).

[7] The reference elevation within the 1961 Decree boundary was set at 919.7 ft amsl. The area of the 1961 Decree is approximately 16,200 acres (see Figure 10).

[8] Three index wells (i.e., Johnson 1, Flume 2, and Flume 5) were used to develop the area to comply with the 1969 Western Judgment. The reference elevation within this area was set

     at 822.04 ft amsl. This area covers approximately 1,800 acres (see Figure 11).

acre‐ft

Groundwater Basin

Estimated Usable Groundwater in Storage 

Factor Being Evaluated
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 3

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

1 Colton_13 Colton, City of 448 198 1,097

168‐206; 272‐386; 
406‐428; 434‐454; 
506‐530

218 996 466 28%

2 Colton_16 Colton, City of 435 185 1,106
234‐358; 426‐498; 
702‐766

260 999 233 28%

3 Colton_19 Colton, City of 383 133 1,104
454‐547; 644‐687; 
744‐759; 841‐902

212 969 67 0%

4 Colton_21 Colton, City of 675 425 1,091 244‐888 644 991 103 59%

5 EVWD_11A East Valley Water District 289 39 1,055 806‐1002 196 1,137 136 0%

6 EVWD_125 East Valley Water District 674 424 1,605 210‐650; 658‐714 496 747 33  52%

7 EVWD_132_5 East Valley Water District 850 600 1,152

237‐282; 332‐352; 
367‐457; 477‐517; 
537‐767

425 884 116 0%

8 EVWD_146A East Valley Water District 440 190 1,323 283‐593 310 674 82 5%

9 EVWD_147 East Valley Water District 950 700 1,360 218‐398; 398‐628 410 798 170 0%

10 EVWD_151 East Valley Water District 1,700 1,450 1,118
346‐376; 556‐576; 
596‐796; 901‐976

325 1,026 50 0%

11 EVWD_24A East Valley Water District 311 61 1,246
341‐385; 441‐457; 
496‐553; 630‐658

145 832 175 64%

12 EVWD_24B East Valley Water District 815 565 1,245 428‐648 220 841 193 59%

13 EVWD_25A East Valley Water District 437 187 1,246 380‐571 191 711 141 37%

14 EVWD_39 East Valley Water District 447 197 1,349 484‐561; 593‐645 129 654 10  0%

15 EVWD_9A East Valley Water District 565 315 1,146
191‐221; 266‐330; 
369‐433

158 897 464 14%

16 FU_24 Fontana Water Company 436 186 1,575 136‐190; 215‐362 201 1,055 693 3%

17 FU_26 Fontana Water Company 436 186 2,062 77‐118 41 1,450 1,333 31%

18 FU_3 Fontana Water Company 404 154 1,593 7‐377 370 1,083 706 8%

19 FU_32 Fontana Water Company 359 109 1,717 247‐297; 297‐597 350 1,129 532 27%

Summary of Well Information and Potential Deepening Depth

San Bernardino Basin Area

Well ID Well Name Owner
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 3

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

Summary of Well Information and Potential Deepening Depth

San Bernardino Basin Area

Well ID Well Name Owner

20 FU_33 Fontana Water Company 465 215 2,156
100‐104; 113‐123; 
135‐145

24 1,543 1,398 37%

21 FU_4 Fontana Water Company 717 467 1,578 195‐661 466 1,019 358 16%

22 Anderson_III Loma Linda University 631 381 1,063 498‐1048 550 1,200 152 57%

23 MDWC_6
Meeks And Daley Water 

Company
550 300 1,014 540‐1010 470 1,370 360 28%

24 EPA_108S Newmark Muscoy EPA 450 200 1,117
263‐283; 303‐348; 
368‐448

145 1,101 653 3%

25 EPA_6 Newmark Muscoy EPA 288 38 1,395 113‐313 200 373 60  59%

26 EPA_7 Newmark Muscoy EPA 1,028 778 1,401 196‐435 239 463 28 0%

27 Agate_2 Redlands, City of 528 278 1,719 278‐392 114 402 10  100%

28 Airport_1 Redlands, City of 857 607 1,537 365‐575 210 702 127 12%

29 Gr_Rees_1 Redlands, City of 956 706 1,488 254‐533 279 589 57 0%

30 Madeira Redlands, City of 389 139 1,773 248‐285 37 303 18 6%

31 Mentone_Ac_2 Redlands, City of 545 295 1,520 193‐556 363 603 47  1%

32 Orange_5 Redlands, City of 921 671 1,311 166‐503 337 610 107 7%

33 City_2 Rialto, City of 958 708 1,428 465‐696; 735‐845 341 1,173 328 12%

34 LC_10
Riverside Highland Water 

Company
944 694 1,267

414‐494; 554‐774; 
814‐914

400 1,266 352 18%

35 Cooley_H Riverside, City of 585 335 1,031 883‐946 63 1,000 54 0%

36 Gage_31_1R Riverside, City of 295 45 1,054

260‐290; 310‐340; 
370‐380; 390‐400; 
450‐470; 490‐530; 
540‐570; 595‐610; 
660‐700; 755‐800; 
840‐870; 880‐890; 
980‐1000; 1075‐
1130

385 1,636 506 31%
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 3

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

Summary of Well Information and Potential Deepening Depth

San Bernardino Basin Area

Well ID Well Name Owner

37 Gage_46_1R Riverside, City of 626 376 1,063

192‐222; 242‐296; 
306‐396; 432‐462; 
482‐567; 593‐628; 
637‐687

374 1,516 829 46%

38 Garner_5 Riverside, City of 1,216 966 1,046

30‐53; 67‐76; 617‐
660; 692‐706; 844‐
943

188 1,073 130 0%

39 Raub_4 Riverside, City of 571 321 1,019 535‐623; 665‐717 140 1,467 750 34%

40 Raub_4R Riverside, City of 585 335 1,018 527‐647; 687‐811 244 1,428 617 27%

41 Raub_5 Riverside, City of 463 213 1,016 199‐799 600 1,408 610 22%

42 Raub_6 Riverside, City of 1,308 1,058 1,014 541‐741; 781‐1001 420 1,370 369 28%

43 Raub_7 Riverside, City of 1,391 1,141 1,020
507‐597; 652‐707; 
717‐727

155 1,496 769 35%

44 Raub_8 Riverside, City of 997 747 1,014

522‐602; 712‐752; 
782‐822; 852‐872; 
912‐1032

300 1,356 324 32%

45 Thorne_12 Riverside, City of 381 131 1,000 239‐461 222 1,158 697 18%

46 Tippecanoe Riverside, City of 1,727 1,477 1,039

190‐240; 260‐290; 
314‐330; 340‐350; 
370‐380; 400‐420; 
450‐550; 580‐590; 
610‐690

326 1,552 861 31%

47 Warren_1 Riverside, City of 592 342 1,000
558‐633; 722‐749; 
772‐814

144 1,378 564 28%

48 Warren_4 Riverside, City of 697 447 1,002
1008‐1070; 1070‐
1088

80 1,358 270 24%

49 Gage_26‐1 Riverside, City Of‐Gage Canal 833 583 1,044

81‐90; 93‐97; 110‐
129; 138‐269; 296‐
308; 329‐346; 353‐
369; 373‐380

215 1,515 1,135 27%

50 Gage_27‐1 Riverside, City Of‐Gage Canal 694 444 1,042
84‐258; 267‐287; 
311‐335; 364‐383

237 1,480 1,097 21%
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 3

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

Summary of Well Information and Potential Deepening Depth

San Bernardino Basin Area

Well ID Well Name Owner

51 Gage_27‐2 Riverside, City Of‐Gage Canal 491 241 1,043 149‐284; 339‐404 200 1,426 1,021 24%

52 Gage_29‐1 Riverside, City Of‐Gage Canal 672 422 1,046
86‐118; 121‐139; 
147‐235; 257‐281

162 1,550 1,269 24%

53 Gage_29‐2 Riverside, City Of‐Gage Canal 1,693 1,443 1,041 117‐294 177 1,393 1,099 18%

54 Gage_29‐3 Riverside, City Of‐Gage Canal 1,187 937 1,050 55‐267 212 1,577 1,309 21%

55 Gage_31‐1 Riverside, City Of‐Gage Canal 707 457 1,054

215‐231; 263‐293; 
327‐339; 377‐383; 
391‐401

74 1,654 1,253 32%

56 Gage_46‐1 Riverside, City Of‐Gage Canal 926 676 1,063 88‐342; 352‐390 292 1,516 1,126 46%

57 Gage_51‐1 Riverside, City Of‐Gage Canal 1,071 821 1,043 516‐698 182 1,533 835 33%

58 Gage_56‐1 Riverside, City Of‐Gage Canal 708 458 1,063

467‐529; 574‐612; 
640‐672; 698‐709; 
715‐774; 794‐855; 
866‐884; 954‐962; 
976‐982; 996‐1009; 
1032‐1042; 1042‐
1058; 1064‐1104

374 1,516 412 46%

59 Gage_66‐1 Riverside, City Of‐Gage Canal 1,560 1,310 1,043 631‐753 122 1,449 696 23%

60 Gage_92‐1 Riverside, City Of‐Gage Canal 1,987 1,737 1,052

530‐670; 775‐815; 
855‐925; 1050‐
1090; 1140‐1180

330 1,558 378 21%

61 Gage_92‐2 Riverside, City Of‐Gage Canal 1,810 1,560 1,051
758‐878; 966‐998; 
1083‐1143

212 1,641 497 32%

62 Gage_92‐3 Riverside, City Of‐Gage Canal 1,540 1,290 1,058
730‐850; 1050‐
1110; 1150‐1210

240 1,566 357 39%

63 Gage_98‐1 Riverside, City Of‐Gage Canal 2,171 1,921 1,039

828‐848; 878‐1008; 
1068‐1088; 1138‐
1198

230 1,547 350 38%

64 SBVMWD_1 San Bernardino Valley MWD 428 178 1,580 300‐460; 500‐580 240 685 104 0%

65 SBVMWD_9_N San Bernardino Valley MWD 2,033 1,783 1,156 444‐494; 504‐984 530 1,163 179 33%
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 3

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

Summary of Well Information and Potential Deepening Depth

San Bernardino Basin Area

Well ID Well Name Owner

66 SBVMWD_9_S San Bernardino Valley MWD 1,491 1,241 1,148 448‐480; 510‐1000 522 1,147 147 40%

67 16th_Sierra San Bernardino, City of 1,096 846 1,134 489‐679 190 928 249 0%

68 30th_Mt_View San Bernardino, City of 408 158 1,214 360‐498 138 517 19  0%

69 Cajon_2 San Bernardino, City of 543 293 1,883 139‐345 206 374 29  0%

70 Cajon_3 San Bernardino, City of 444 194 1,896 151‐312 161 344 32  0%

71 Chandler_1 San Bernardino, City of 400 150 986 250‐380 130 1,095 716 33%

72 Devil_Cyn_1 San Bernardino, City of 733 483 1,539 196‐246 50 283 37 0%

73 Gilbert_St San Bernardino, City of 1,183 933 1,121 478‐601; 623‐652 152 669 17 0%

74 Kenwood San Bernardino, City of 418 168 2,350 72‐402 330 441 39  0%

75 Lynwood San Bernardino, City of 334 84 1,236
320‐335; 344‐584; 
629‐660

286 690 30  0%

76 Lytle_Ck_2 San Bernardino, City of 434 184 1,245 250‐1210 960 1,244 33  100%

77 Mallory_3 San Bernardino, City of 438 188 1,324
385‐453; 483‐489; 
515‐633

192 1,069 435 10%

78 Mill_D San Bernardino, City of 278 28 1,002

146‐174; 190‐204; 
214‐219; 260‐274; 
290‐307; 319‐325; 
416‐419

87 963 544 15%

79 Newmark_2 San Bernardino, City of 354 104 1,408 151‐243; 255‐339 176 449 110 21%

80 Newmark_3 San Bernardino, City of 696 446 1,409
235‐273; 286‐308; 
334‐451

177 478 27 0%

81 Newmark_4 San Bernardino, City of 877 627 1,413 300‐404 104 446 42 0%

82 SBC_Waterman San Bernardino, City of 636 386 1,246 260‐269; 297‐612 324 701 90 9%

83 Vincent San Bernardino, City of 339 89 2,308 38‐168 130 213 45 0%

84 Terrace_S_1 Terrace Water Company 251 1 1,100 272‐378 106 993 615 9%

85 WVWD_15 West Valley Water District 580 330 1,148 140‐1015 875 1,176 161 24%
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 3

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

Summary of Well Information and Potential Deepening Depth

San Bernardino Basin Area

Well ID Well Name Owner

86 WVWD_2 West Valley Water District 1,082 832 1,416 463‐694; 733‐883 381 1,187 304 14%

87 WVWD_30 West Valley Water District 417 167 1,160 240‐780 540 1,232 451 21%

88 WVWD_4A West Valley Water District 636 386 1,395 335‐450; 470‐940 585 1,307 368 11%

67,295 45,295 ‐ ‐ ‐ ‐ ‐ ‐ ‐
108,555 73,067 ‐ ‐ ‐ ‐ ‐ ‐ ‐

1. Baseline groundwater production was assumed to be the average of the last five years of pumping (i.e., 2012 through 2016)

2. Reduced Production = Baseline Groundwater Production ‐ 250 gpm (assumed 250 gpm represents a reasonable threshold between an adequate pumping well and an abandoned well or well with low efficiency)

3. Potential Deepening Depth = Depth to Bedrock ‐ Depth to Bottom of Screen Interval

4. Additional Capacity after Deepening = Average Pumping / Total Length of Screen x Potential Deepening Depth (pumping rate and the total length of screen was assumed to be a linear relationship)

5. Material classified as "fines" include organic fines, clay, and silt

Total, acre‐ft/yr

Total, gpm
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 4

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

89 Colton‐15 Colton, City of 502 252 1,094
241‐341; 353‐433; 
497‐511; 519‐531

206 864 333 47%

90 Colton‐17 Colton, City of 526 276 1,121 215‐799 584 852 53  100%

91 F10C Fontana Water Company 861 611 1,405 399‐789 390 970 181 21%

92 Rialto‐3 Rialto, City of 796 546 1,416 524‐859 335 948 89 52%

93 WVWD‐16 West Valley Water District 416 166 1,176 199‐465 266 736 271 29%

3,101 1,851 ‐ ‐ ‐ ‐ ‐ ‐ ‐
5,002 2,986 ‐ ‐ ‐ ‐ ‐ ‐ ‐

1. Baseline groundwater production was assumed to be the average of the last five years of pumping (i.e., 2012 through 2016)

2. Reduced Production = Baseline Groundwater Production ‐ 250 gpm (assumed 250 gpm represents a reasonable threshold between an adequate pumping well and an abandoned well or well with low efficiency)

3. Potential Deepening Depth = Depth to Bedrock ‐ Depth to Bottom of Screen Interval

4. Additional Capacity after Deepening = Average Pumping / Total Length of Screen x Potential Deepening Depth (pumping rate and the total length of screen was assumed to be a linear relationship)

5. Material classified as "fines" include organic fines, clay, and silt

Summary of Well Information and Potential Deepening Depth

Rialto‐Colton Basin

Total, acre‐ft/yr

Well ID Well Name Owner

Total, gpm

 8‐May‐20 1 of 1 GEOSCIENCE Support Services, Inc.



Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 5

Baseline 

Groundwater 

Production1

Estimated Reduced 

Production due to 

Water Level Declining 

to the Well Deepening 

Elevation2

Surface 

Elevation
Screened Interval

Total 

Length of 

Screen

Depth to 

Bedrock

Potential 

Deepening 

Depth3

Additional Capacity 

Less than 100 gpm 

after Deepening4

Percentage of 

Fines in the 

Additional 

Deepening Depth5

gpm gpm ft, amsl ft, bgs ft ft ft ‐ ‐

94 Chino_2 Rialto, City of 585 335 1,167 530‐710 180 720 10  0%

95 1ST ST Riverside, City of 528 278 864 62‐74; 95‐228 145 310 82 69%

96 ELECTRIC Street Riverside, City of 596 346 890 82‐153 71 462 309 59%

97 FILL Riverside, City of 558 308 869 187‐297 110 388 91 26%

98 FLUME 2 Riverside, City of 358 108 936 68‐88; 108‐220 132 487 267 22%

99 FLUME 3 Riverside, City of 1,059 809 921 100‐248; 290‐354 212 422 68 55%

100 JURUPA 7 Riverside, City of 566 316 825 75‐188; 204‐216 125 437 221 10%

101 Moore Griffith #1 Riverside, City of 779 529 818 215‐284; 289‐384 164 389 5  100%

102 PALMYRITA #2 Riverside, City of 1,017 767 881 120‐172; 189‐226 89 454 228 73%

6,047 3,797 ‐ ‐ ‐ ‐ ‐ ‐ ‐
9,754 6,124 ‐ ‐ ‐ ‐ ‐ ‐ ‐

1. Baseline groundwater production was assumed to be the average of the last five years of pumping (i.e., 2012 through 2016)

2. Reduced Production = Baseline Groundwater Production ‐ 250 gpm (assumed 250 gpm represents a reasonable threshold between an adequate pumping well and an abandoned well or well with low efficiency)

3. Potential Deepening Depth = Depth to Bedrock ‐ Depth to Bottom of Screen Interval

4. Additional Capacity after Deepening = Average Pumping / Total Length of Screen x Potential Deepening Depth (pumping rate and the total length of screen was assumed to be a linear relationship)

5. Material classified as "fines" include organic fines, clay, and silt

Summary of Well Information and Potential Deepening Depth

Riverside Basin

Total, acre‐ft/yr

Well ID Well Name Owner

Total, gpm
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 6

Streambed 

Percolation

Anthropogenic

 Return Flow

Artificial 

Recharge 

Recharge from 

Mountain 

Front Runoff

Areal 

Recharge from 

Precipitation

Underflow 

Inflow from 

Yucaipa 

Basin

Underflow 

Inflow from 

San 

Timoteo 

Canyon

Total Inflow
Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Rialto‐Colton

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 59,752 17,510 58,145 8,340 3,613 7,526 3,134 158,020 202,185 2,436 13,298 217,919 ‐59,899 ‐59,899

2 1970 64,258 17,510 89,555 10,532 5,919 7,710 3,050 198,535 202,185 2,356 12,731 217,272 ‐18,737 ‐78,636

3 1971 57,741 17,510 35,335 8,733 5,637 7,507 3,009 135,471 202,631 2,313 11,970 216,914 ‐81,443 ‐160,079

4 1972 50,578 17,510 156,233 6,520 3,381 7,907 2,968 245,097 202,185 2,323 10,475 214,982 30,115 ‐129,965

5 1977 54,610 17,510 67,476 6,520 6,136 7,533 2,775 162,560 202,185 2,276 10,320 214,781 ‐52,220 ‐182,185

6 1981 59,276 17,510 53,739 9,359 4,955 7,496 2,631 154,966 202,185 2,282 10,223 214,690 ‐59,723 ‐241,908

7 1984 65,937 17,510 34,336 10,898 4,198 7,432 2,529 142,840 202,631 2,287 9,789 214,707 ‐71,867 ‐313,775

8 1987 52,474 17,510 72,834 6,815 5,776 7,599 2,431 165,439 202,185 2,273 8,975 213,433 ‐47,994 ‐361,769

9 1988 53,110 17,510 50,574 5,886 5,280 7,500 2,400 142,260 202,185 2,225 8,427 212,837 ‐70,576 ‐432,346

10 1989 45,760 17,510 46,103 4,972 3,867 7,461 2,368 128,041 202,185 2,154 7,955 212,294 ‐84,253 ‐516,599

11 1990 43,721 17,510 29,092 3,616 4,110 7,476 2,338 107,863 202,631 2,074 7,314 212,019 ‐104,156 ‐620,755

12 1968 58,799 17,510 5,598 8,340 3,613 7,472 3,134 104,466 202,185 2,022 7,428 211,635 ‐107,168 ‐727,923

13 1970 83,131 17,510 78,510 10,532 5,919 7,905 3,050 206,557 202,185 2,062 6,895 211,142 ‐4,584 ‐732,508

14 1971 68,993 17,510 73,716 8,733 5,625 7,695 3,009 185,280 202,185 2,216 6,570 210,970 ‐25,690 ‐758,198

15 1972 49,962 17,510 89,823 6,520 3,385 7,735 2,968 177,903 202,631 2,291 6,521 211,443 ‐33,540 ‐791,738

16 1977 66,056 17,510 28,794 6,520 6,136 7,419 2,775 135,211 202,185 2,422 6,498 211,105 ‐75,894 ‐867,631

17 1981 74,651 17,510 75,148 9,359 4,955 7,546 2,631 191,801 202,185 2,567 6,956 211,707 ‐19,907 ‐887,538

18 1984 85,746 17,510 101,964 10,898 4,192 7,884 2,529 230,724 202,185 2,650 6,747 211,582 19,142 ‐868,396

19 1987 51,298 17,510 58,737 6,815 5,793 7,494 2,431 150,078 202,631 2,575 7,116 212,322 ‐62,244 ‐930,640

20 1988 52,302 17,510 43,534 5,886 5,280 7,516 2,400 134,428 202,185 2,521 7,297 212,002 ‐77,574 ‐1,008,214

21 1989 45,304 17,510 56,396 4,972 3,867 7,574 2,368 137,991 202,185 2,456 7,045 211,685 ‐73,694 ‐1,081,908

22 1990 43,141 17,510 6,694 3,616 4,066 7,492 2,338 84,858 202,185 2,368 6,457 211,010 ‐126,151 ‐1,208,059

23 1968 57,894 17,510 4,811 8,340 3,621 7,501 3,134 102,812 202,631 2,290 6,493 211,414 ‐108,602 ‐1,316,661

24 1970 63,369 17,510 34,345 10,532 5,919 7,502 3,050 142,227 202,185 2,234 6,574 210,993 ‐68,765 ‐1,385,427

25 1971 56,901 17,510 3,641 8,733 5,625 7,500 3,009 102,919 202,185 2,216 6,141 210,543 ‐107,624 ‐1,493,050

58,591 17,510 54,205 7,679 4,835 7,575 2,738 153,134 202,292 2,315 8,249 212,856 ‐59,722
Average

Model Year 1 ‐ 25

Annual Water Budget – SBBA

Scenario SAR‐T3‐1

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 7

Streambed 

Percolation

Anthropogenic

 Return Flow

Artificial 

Recharge 

Recharge from 

Mountain 

Front Runoff

Areal 

Recharge from 

Precipitation

Underflow 

Inflow from 

Yucaipa 

Basin

Underflow 

Inflow from 

San 

Timoteo 

Canyon

Total Inflow
Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Rialto‐Colton

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 59,764 19,279 58,145 8,340 3,613 7,323 3,134 159,598 204,037 2,352 13,584 219,973 ‐60,376 ‐60,376

2 1970 64,426 20,371 89,555 10,532 5,919 7,453 3,050 201,307 211,326 2,169 12,763 226,258 ‐24,951 ‐85,327

3 1971 57,908 21,062 35,335 8,733 5,637 7,298 3,009 138,982 218,197 2,047 12,091 232,335 ‐93,353 ‐178,680

4 1972 50,666 20,356 156,233 6,520 3,381 7,639 2,968 247,763 224,762 1,946 10,538 237,245 10,518 ‐168,162

5 1977 54,839 19,838 67,476 6,520 6,136 7,263 2,775 164,847 215,636 1,830 9,658 227,124 ‐62,277 ‐230,438

6 1981 59,464 20,815 53,739 9,359 4,955 7,244 2,631 158,207 226,968 1,804 9,097 237,870 ‐79,662 ‐310,100

7 1984 66,386 21,725 34,336 10,898 4,198 7,206 2,529 147,278 232,813 1,786 8,324 242,923 ‐95,645 ‐405,746

8 1987 52,813 20,485 72,834 6,815 5,776 7,333 2,431 168,487 220,811 1,740 7,879 230,429 ‐61,943 ‐467,688

9 1988 53,329 21,435 50,574 5,886 5,280 7,279 2,400 146,183 231,915 1,635 6,861 240,411 ‐94,227 ‐561,916

10 1989 45,955 21,640 46,103 4,972 3,867 7,266 2,368 132,172 237,102 1,499 6,372 244,973 ‐112,802 ‐674,718

11 1990 43,903 21,564 29,092 3,616 4,110 7,313 2,338 111,936 240,907 1,328 5,699 247,934 ‐135,998 ‐810,715

12 1968 59,149 22,543 5,598 8,340 3,613 7,286 3,134 109,663 243,391 1,243 5,585 250,219 ‐140,556 ‐951,272

13 1970 83,170 23,189 78,510 10,532 5,919 7,660 3,050 212,030 244,548 1,174 4,843 250,565 ‐38,535 ‐989,807

14 1971 69,022 22,377 73,716 8,733 5,625 7,424 3,009 189,905 230,670 1,244 5,023 236,938 ‐47,033 ‐1,036,840

15 1972 49,984 22,336 89,823 6,520 3,385 7,473 2,968 182,489 241,110 1,262 4,724 247,096 ‐64,607 ‐1,101,447

16 1977 66,068 22,239 28,794 6,520 6,136 7,184 2,775 139,717 237,656 1,331 4,573 243,560 ‐103,843 ‐1,205,290

17 1981 74,650 22,495 75,148 9,359 4,955 7,303 2,631 196,541 236,365 1,443 5,564 243,372 ‐46,831 ‐1,252,120

18 1984 85,732 22,940 101,964 10,898 4,192 7,618 2,529 235,873 240,602 1,482 5,587 247,672 ‐11,798 ‐1,263,919

19 1987 51,655 22,117 58,737 6,815 5,793 7,222 2,431 154,769 236,421 1,422 6,213 244,055 ‐89,286 ‐1,353,205

20 1988 52,567 22,720 43,534 5,886 5,280 7,272 2,400 139,659 243,617 1,365 6,728 251,710 ‐112,051 ‐1,465,256

21 1989 45,459 21,897 56,396 4,972 3,867 7,308 2,368 142,267 232,685 1,219 7,073 240,977 ‐98,710 ‐1,563,966

22 1990 43,386 22,568 6,694 3,616 4,066 7,296 2,338 89,965 248,918 1,059 6,202 256,179 ‐166,214 ‐1,730,181

23 1968 58,836 23,906 4,811 8,340 3,621 7,291 3,134 109,938 252,597 1,012 6,351 259,960 ‐150,021 ‐1,880,202

24 1970 64,416 25,023 34,345 10,532 5,919 7,263 3,050 150,547 260,923 996 6,058 267,977 ‐117,430 ‐1,997,632

25 1971 57,442 25,454 3,641 8,733 5,625 7,273 3,009 111,177 270,165 995 5,096 276,256 ‐165,079 ‐2,162,711

58,840 22,015 54,205 7,679 4,835 7,340 2,738 157,652 235,366 1,495 7,299 244,160 ‐86,508
Average

Model Year 1 ‐ 25

Annual Water Budget – SBBA

Scenario SAR‐T3‐2

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 8

Streambed 

Percolation

Anthropogenic

 Return Flow

Artificial 

Recharge 

Recharge from 

Mountain 

Front Runoff

Areal 

Recharge from 

Precipitation

Underflow 

Inflow from 

Yucaipa 

Basin

Underflow 

Inflow from 

San 

Timoteo 

Canyon

Total Inflow
Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Rialto‐Colton

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 68,952 15,983 58,145 18,313 6,036 7,500 3,220 178,149 183,804 2,475 13,295 199,574 ‐21,425 ‐21,425

2 1974 57,516 15,983 89,555 10,410 6,192 7,694 2,889 190,239 183,804 2,450 12,922 199,176 ‐8,937 ‐30,362

3 1975 54,798 15,983 35,335 8,733 5,070 7,528 2,851 130,297 184,210 2,393 12,501 199,104 ‐68,807 ‐99,169

4 1976 69,575 15,983 156,233 8,620 5,981 7,923 2,813 267,128 183,804 2,474 11,428 197,707 69,421 ‐29,747

5 1982 80,119 15,983 67,476 17,225 8,735 7,555 2,597 199,690 183,804 2,563 11,479 197,846 1,843 ‐27,904

6 1985 62,421 15,983 53,739 8,620 4,535 7,556 2,496 155,350 183,804 2,637 11,146 197,587 ‐42,238 ‐70,141

7 1986 71,502 15,983 34,336 12,098 6,058 7,492 2,463 149,932 184,210 2,644 10,777 197,631 ‐47,699 ‐117,841

8 1966 66,939 15,983 72,834 18,313 6,036 7,690 3,220 191,015 183,804 2,632 10,329 196,766 ‐5,751 ‐123,592

9 1974 56,811 15,983 50,574 10,410 6,192 7,570 2,889 150,429 183,804 2,618 10,141 196,564 ‐46,135 ‐169,726

10 1975 54,231 15,983 46,103 8,733 5,041 7,545 2,851 140,487 183,804 2,580 9,941 196,325 ‐55,838 ‐225,564

11 1976 56,359 15,983 29,092 8,620 6,037 7,547 2,813 126,450 184,210 2,552 9,794 196,557 ‐70,107 ‐295,671

12 1982 80,389 15,983 5,598 17,225 8,735 7,529 2,597 138,055 183,804 2,575 9,659 196,038 ‐57,983 ‐353,654

13 1985 76,373 15,983 78,510 8,620 4,535 7,992 2,496 194,509 183,804 2,702 8,360 194,866 ‐357 ‐354,011

14 1986 117,828 15,983 73,716 12,098 6,013 7,797 2,463 235,897 183,804 2,964 9,160 195,928 39,969 ‐314,041

15 1966 144,273 15,983 89,823 18,313 6,057 7,844 3,220 285,513 184,210 3,080 10,562 197,852 87,661 ‐226,380

16 1974 73,133 15,983 28,794 10,410 6,192 7,565 2,889 144,966 183,804 3,242 12,125 199,171 ‐54,205 ‐280,585

17 1975 61,436 15,983 75,148 8,733 5,041 7,720 2,851 176,912 183,804 3,343 11,293 198,440 ‐21,529 ‐302,114

18 1976 68,948 15,983 101,964 8,620 5,981 8,063 2,813 212,371 183,804 3,380 10,878 198,062 14,309 ‐287,805

19 1982 77,453 15,983 58,737 17,225 8,760 7,681 2,597 188,435 184,210 3,211 11,108 198,529 ‐10,094 ‐297,899

20 1985 60,667 15,983 43,534 8,620 4,535 7,729 2,496 143,564 183,804 3,118 10,541 197,463 ‐53,899 ‐351,798

21 1986 69,963 15,983 56,396 12,098 6,013 7,783 2,463 170,699 183,804 3,097 9,924 196,826 ‐26,126 ‐377,924

22 1966 65,529 15,983 6,694 18,313 6,036 7,705 3,220 123,480 183,804 2,949 9,272 196,025 ‐72,545 ‐450,469

23 1974 56,095 15,983 4,811 10,410 6,198 7,715 2,889 104,101 184,210 2,897 8,927 196,034 ‐91,933 ‐542,402

24 1975 53,611 15,983 34,345 8,733 5,041 7,762 2,851 128,325 183,804 2,825 8,593 195,222 ‐66,897 ‐609,299

25 1976 55,875 15,983 3,641 8,620 5,981 7,768 2,813 100,681 183,804 2,769 8,335 194,908 ‐94,227 ‐703,527

70,432 15,983 54,205 11,925 6,041 7,690 2,790 169,067 183,902 2,807 10,500 197,208 ‐28,141
Average

Model Year 1 ‐ 25

Annual Water Budget – SBBA

Scenario SAR‐T3‐3

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 9

Streambed 

Percolation

Anthropogenic

 Return Flow

Artificial 

Recharge 

Recharge from 

Mountain 

Front Runoff

Areal 

Recharge from 

Precipitation

Underflow 

Inflow from 

Yucaipa 

Basin

Underflow 

Inflow from 

San 

Timoteo 

Canyon

Total Inflow
Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Rialto‐Colton

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 69,007 18,380 58,145 18,313 6,036 7,281 3,220 180,383 185,488 2,412 13,555 201,455 ‐21,072 ‐21,072

2 1974 57,604 18,136 89,555 10,410 6,192 7,457 2,889 192,243 192,114 2,304 12,948 207,366 ‐15,123 ‐36,195

3 1975 54,939 18,891 35,335 8,733 5,070 7,351 2,851 133,170 198,361 2,174 12,603 213,138 ‐79,968 ‐116,163

4 1976 69,655 18,494 156,233 8,620 5,981 7,688 2,813 269,483 204,329 2,144 11,476 217,949 51,534 ‐64,629

5 1982 80,781 18,402 67,476 17,225 8,735 7,319 2,597 202,535 196,033 2,239 10,830 209,102 ‐6,567 ‐71,196

6 1985 62,871 19,029 53,739 8,620 4,535 7,315 2,496 158,605 206,335 2,303 9,971 218,608 ‐60,003 ‐131,199

7 1986 72,055 19,956 34,336 12,098 6,058 7,264 2,463 154,229 211,649 2,301 9,350 223,299 ‐69,070 ‐200,269

8 1966 67,519 19,647 72,834 18,313 6,036 7,382 3,220 194,952 200,737 2,291 9,291 212,319 ‐17,368 ‐217,637

9 1974 57,139 19,837 50,574 10,410 6,192 7,323 2,889 154,364 210,832 2,253 8,667 221,752 ‐67,388 ‐285,025

10 1975 54,618 20,082 46,103 8,733 5,041 7,315 2,851 144,744 215,548 2,152 8,168 225,867 ‐81,124 ‐366,149

11 1976 56,887 20,285 29,092 8,620 6,037 7,327 2,813 131,059 219,007 2,041 7,757 228,805 ‐97,745 ‐463,894

12 1982 81,670 20,677 5,598 17,225 8,735 7,304 2,597 143,806 221,265 2,102 7,417 230,784 ‐86,978 ‐550,872

13 1985 76,441 20,637 78,510 8,620 4,535 7,755 2,496 198,993 222,317 2,186 6,020 230,524 ‐31,531 ‐582,403

14 1986 117,881 20,453 73,716 12,098 6,013 7,520 2,463 240,144 209,700 2,501 7,247 219,448 20,696 ‐561,707

15 1966 144,360 21,135 89,823 18,313 6,057 7,533 3,220 290,442 219,190 2,461 8,301 229,953 60,489 ‐501,217

16 1974 73,177 20,609 28,794 10,410 6,192 7,279 2,889 149,351 216,051 2,571 9,688 228,310 ‐78,959 ‐580,177

17 1975 61,470 20,501 75,148 8,733 5,041 7,447 2,851 181,191 214,877 2,812 9,238 226,928 ‐45,737 ‐625,913

18 1976 68,969 20,620 101,964 8,620 5,981 7,796 2,813 216,763 218,730 2,939 9,418 231,087 ‐14,324 ‐640,238

19 1982 78,790 20,457 58,737 17,225 8,760 7,385 2,597 193,950 214,928 2,875 9,569 227,372 ‐33,421 ‐673,659

20 1985 61,567 20,943 43,534 8,620 4,535 7,447 2,496 149,143 221,470 2,789 8,567 232,825 ‐83,683 ‐757,342

21 1986 70,967 20,681 56,396 12,098 6,013 7,493 2,463 176,111 211,532 2,722 8,404 222,658 ‐46,547 ‐803,889

22 1966 66,434 22,039 6,694 18,313 6,036 7,392 3,220 130,129 226,289 2,633 7,342 236,264 ‐106,135 ‐910,024

23 1974 56,579 21,939 4,811 10,410 6,198 7,430 2,889 110,257 229,634 2,523 7,573 239,730 ‐129,474 ‐1,039,498

24 1975 54,182 22,247 34,345 8,733 5,041 7,498 2,851 134,896 237,203 2,376 7,047 246,625 ‐111,729 ‐1,151,227

25 1976 56,678 22,812 3,641 8,620 5,981 7,535 2,813 108,079 245,604 2,223 6,503 254,331 ‐146,251 ‐1,297,478

70,890 20,276 54,205 11,925 6,041 7,433 2,790 173,561 213,969 2,413 9,078 225,460 ‐51,899
Average

Model Year 1 ‐ 25

Annual Water Budget – SBBA

Scenario SAR‐T3‐4

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 10

Streambed 

Percolation

Anthropogenic

 Return Flow

Artificial 

Recharge 

Recharge from 

Mountain 

Front Runoff

Areal 

Recharge from 

Precipitation

Underflow 

Inflow from 

Yucaipa 

Basin

Underflow 

Inflow from 

San 

Timoteo 

Canyon

Total Inflow
Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Rialto‐Colton

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 68,952 15,983 58,145 18,313 6,051 7,499 3,220 178,164 183,804 2,475 13,295 199,574 ‐21,410 ‐21,410

2 1967 77,546 15,983 89,555 17,160 6,846 7,709 3,177 217,975 183,804 2,517 12,766 199,087 18,888 ‐2,522

3 1968 58,136 15,983 35,335 8,340 3,630 7,544 3,134 132,103 184,210 2,497 12,154 198,860 ‐66,758 ‐69,280

4 1969 400,456 15,983 156,233 60,696 11,530 7,930 3,091 655,919 183,804 3,151 18,523 205,478 450,442 381,161

5 1970 61,139 15,983 67,476 10,532 5,934 7,674 3,050 171,788 183,804 2,980 18,444 205,228 ‐33,440 347,721

6 1971 56,133 15,983 53,739 8,733 5,641 7,648 3,009 150,884 183,804 2,974 16,805 203,583 ‐52,699 295,022

7 1972 47,168 15,983 34,336 6,520 3,393 7,576 2,968 117,944 184,210 2,949 15,700 202,860 ‐84,916 210,106

8 1973 67,833 15,983 72,834 15,930 5,832 7,729 2,929 189,070 183,804 2,946 14,930 201,679 ‐12,610 197,497

9 1974 56,386 15,983 50,574 10,410 6,207 7,633 2,889 150,082 183,804 2,912 14,251 200,967 ‐50,885 146,612

10 1975 53,841 15,983 46,103 8,733 5,052 7,588 2,851 140,151 183,804 2,867 13,701 200,372 ‐60,222 86,390

11 1976 56,082 15,983 29,092 8,620 6,049 7,585 2,813 126,223 184,210 2,828 13,297 200,335 ‐74,112 12,278

12 1977 53,597 15,983 5,598 6,520 6,150 7,578 2,775 98,201 183,804 2,790 12,994 199,588 ‐101,387 ‐89,109

13 1978 379,669 15,983 78,510 30,899 11,285 7,993 2,739 527,078 183,804 3,208 19,456 206,468 320,610 231,501

14 1979 190,063 15,983 73,716 28,765 6,569 7,876 2,702 325,674 183,804 3,494 22,472 209,770 115,903 347,404

15 1980 381,680 15,983 89,856 61,571 9,916 7,889 2,667 569,561 184,210 4,516 26,832 215,559 354,003 701,407

16 1981 74,961 15,983 28,794 9,359 4,966 7,642 2,631 144,336 183,804 3,924 24,971 212,700 ‐68,364 633,043

17 1982 163,718 15,983 75,148 17,225 8,755 7,713 2,597 291,139 183,804 4,135 24,549 212,489 78,650 711,693

18 1983 394,534 15,983 102,004 45,725 12,556 8,024 2,563 581,388 183,804 5,109 28,706 217,619 363,769 1,075,462

19 1984 58,731 15,983 58,737 10,898 4,205 7,757 2,529 158,840 184,210 4,383 27,561 216,154 ‐57,314 1,018,148

20 1985 59,154 15,983 43,534 8,620 4,549 7,746 2,496 142,081 183,804 4,017 24,566 212,387 ‐70,305 947,843

21 1986 65,699 15,983 56,396 12,098 6,028 7,784 2,463 166,450 183,804 3,932 22,770 210,506 ‐44,056 903,787

22 1987 50,777 15,983 6,694 6,815 5,785 7,712 2,431 96,196 183,804 3,458 21,206 208,468 ‐112,272 791,515

23 1988 52,429 15,983 4,811 5,886 5,308 7,731 2,400 94,548 184,210 3,242 20,125 207,578 ‐113,030 678,485

24 1989 45,568 15,983 34,345 4,972 3,875 7,769 2,368 114,879 183,804 3,135 19,253 206,192 ‐91,313 587,172

25 1990 43,487 15,983 3,641 3,616 4,072 7,802 2,338 80,939 183,804 3,033 18,234 205,071 ‐124,133 463,039

120,710 15,983 54,208 17,078 6,407 7,725 2,753 224,865 183,902 3,339 19,102 206,343 18,522
Average

Model Year 1 ‐ 25

Annual Water Budget – SBBA

Scenario SAR‐T3‐5

Model

Year

Hydrologic 

Year

(HCP)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 11

Areal Recharge

from

Precipitation

Anthropogenic

Return Flow

Recharge from 

Mountain Front 

Runoff

Streambed

Percolation

Artificial 

Recharge

Underflow

Inflow from

SBBA

Total Inflow
Groundwater

Pumping
Evapotranspiration

Underflow

Outflow to

North 

Riverside

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 868 4,678 2,192 1,618 0 13,298 22,655 15,605 0 19,026 34,632 ‐11,977 ‐11,977

2 1970 868 4,676 2,468 1,749 0 12,731 22,492 15,605 0 17,285 32,890 ‐10,398 ‐22,375

3 1971 868 4,696 2,144 1,469 0 11,970 21,148 15,673 0 17,933 33,606 ‐12,458 ‐34,833

4 1972 868 4,676 1,953 1,193 0 10,475 19,166 15,605 0 18,731 34,336 ‐15,170 ‐50,003

5 1977 868 4,676 2,026 1,553 0 10,320 19,443 15,605 0 15,524 31,129 ‐11,685 ‐61,689

6 1981 868 4,676 2,205 1,852 0 10,223 19,825 15,605 0 12,894 28,499 ‐8,674 ‐70,363

7 1984 13,502 4,696 2,500 1,935 0 9,789 32,423 15,673 0 13,932 29,605 2,818 ‐67,545

8 1987 4,027 4,676 1,960 1,447 0 8,975 21,085 15,605 0 14,630 30,235 ‐9,150 ‐76,695

9 1988 868 4,676 2,055 1,438 0 8,427 17,465 15,605 0 15,710 31,316 ‐13,850 ‐90,545

10 1989 868 4,676 1,888 1,296 0 7,955 16,683 15,605 0 16,217 31,822 ‐15,139 ‐105,684

11 1990 868 4,696 1,709 1,368 0 7,314 15,956 15,673 0 14,803 30,476 ‐14,520 ‐120,204

12 1968 868 4,676 2,192 1,620 0 7,428 16,784 15,605 0 13,247 28,852 ‐12,068 ‐132,272

13 1970 868 4,676 2,468 1,489 0 6,895 16,397 15,605 0 13,650 29,255 ‐12,858 ‐145,130

14 1971 868 4,676 2,144 1,479 0 6,570 15,737 15,605 0 12,566 28,171 ‐12,434 ‐157,564

15 1972 868 4,696 1,953 1,193 0 6,521 15,232 15,673 0 11,236 26,909 ‐11,676 ‐169,240

16 1977 868 4,676 2,026 1,440 0 6,498 15,508 15,605 0 10,034 25,639 ‐10,130 ‐179,371

17 1981 868 4,676 2,205 1,382 0 6,956 16,088 15,605 0 10,222 25,828 ‐9,740 ‐189,110

18 1984 13,502 4,676 2,500 1,562 0 6,747 28,987 15,605 0 11,678 27,283 1,704 ‐187,407

19 1987 4,027 4,696 1,960 1,447 0 7,116 19,246 15,673 0 7,884 23,556 ‐4,311 ‐191,717

20 1988 868 4,676 2,055 1,438 0 7,297 16,335 15,605 0 8,543 24,148 ‐7,814 ‐199,531

21 1989 868 4,676 1,888 1,306 0 7,045 15,784 15,605 0 9,252 24,857 ‐9,074 ‐208,605

22 1990 868 4,676 1,709 1,368 0 6,457 15,079 15,605 0 8,221 23,826 ‐8,747 ‐217,352

23 1968 868 4,696 2,192 1,646 0 6,493 15,896 15,673 0 7,418 23,091 ‐7,195 ‐224,547

24 1970 868 4,676 2,468 1,727 0 6,574 16,314 15,605 0 5,302 20,908 ‐4,593 ‐229,141

25 1971 868 4,676 2,144 1,402 0 6,141 15,232 15,605 0 6,595 22,200 ‐6,968 ‐236,109

2,132 4,681 2,120 1,497 0 8,249 18,678 15,621 0 12,501 28,123 ‐9,444
Average

Model Year 1 ‐ 25

Annual Water Budget – Rialto‐Colton Basin

Scenario SAR‐T3‐1

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft

 8‐May‐20 GEOSCIENCE Support Services, Inc.



Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 12

Areal Recharge

from

Precipitation

Anthropogenic

Return Flow

Recharge from 

Mountain Front 

Runoff

Streambed

Percolation

Artificial 

Recharge

Underflow

Inflow from

SBBA

Total Inflow
Groundwater

Pumping
Evapotranspiration

Underflow

Outflow to

North 

Riverside

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 868 9,452 2,192 1,616 0 13,584 27,714 33,022 0 14,657 47,679 ‐19,965 ‐19,965

2 1970 868 8,091 2,468 1,747 0 12,763 25,936 27,000 0 12,286 39,286 ‐13,350 ‐33,314

3 1971 868 8,114 2,144 1,467 0 12,091 24,684 27,078 0 12,648 39,726 ‐15,042 ‐48,357

4 1972 868 8,169 1,953 1,193 0 10,538 22,722 27,262 0 12,243 39,505 ‐16,784 ‐65,140

5 1977 868 8,192 2,026 1,551 0 9,658 22,295 27,338 0 8,948 36,287 ‐13,991 ‐79,132

6 1981 868 8,253 2,205 1,850 0 9,097 22,273 27,542 0 6,028 33,571 ‐11,298 ‐90,429

7 1984 13,502 8,267 2,500 1,935 0 8,324 34,528 27,589 0 7,567 35,156 ‐628 ‐91,057

8 1987 4,027 8,221 1,960 1,447 0 7,879 23,534 27,436 0 8,506 35,943 ‐12,409 ‐103,466

9 1988 868 8,145 2,055 1,438 0 6,861 19,368 27,182 0 9,575 36,756 ‐17,389 ‐120,855

10 1989 868 8,122 1,888 1,291 0 6,372 18,542 27,106 0 9,439 36,545 ‐18,003 ‐138,858

11 1990 868 8,084 1,709 1,368 0 5,699 17,729 26,978 0 7,583 34,561 ‐16,833 ‐155,691

12 1968 868 8,003 2,192 1,605 0 5,585 18,253 26,706 0 6,606 33,312 ‐15,059 ‐170,750

13 1970 868 7,901 2,468 1,489 0 4,843 17,570 26,367 0 7,146 33,513 ‐15,944 ‐186,694

14 1971 868 7,854 2,144 1,479 0 5,023 17,369 26,210 0 6,297 32,507 ‐15,139 ‐201,832

15 1972 868 7,930 1,953 1,193 0 4,724 16,669 26,466 0 4,849 31,314 ‐14,645 ‐216,477

16 1977 868 8,010 2,026 1,440 0 4,573 16,917 26,731 0 4,230 30,961 ‐14,043 ‐230,521

17 1981 868 8,121 2,205 1,382 0 5,564 18,141 27,102 0 4,753 31,854 ‐13,713 ‐244,234

18 1984 13,502 8,297 2,500 1,562 0 5,587 31,448 27,688 0 6,228 33,916 ‐2,469 ‐246,703

19 1987 4,027 8,977 1,960 1,447 0 6,213 22,623 29,958 0 1,655 31,613 ‐8,990 ‐255,693

20 1988 868 9,668 2,055 1,438 0 6,728 20,759 32,266 0 1,842 34,108 ‐13,349 ‐269,041

21 1989 868 10,204 1,888 1,293 0 7,073 21,326 34,054 0 2,364 36,418 ‐15,092 ‐284,133

22 1990 868 10,464 1,709 1,368 0 6,202 20,612 34,921 0 814 35,735 ‐15,123 ‐299,256

23 1968 868 10,464 2,192 1,542 0 6,351 21,418 34,921 0 ‐124 34,797 ‐13,380 ‐312,636

24 1970 868 10,397 2,468 1,680 0 6,058 21,471 34,696 0 ‐3,016 31,681 ‐10,210 ‐322,845

25 1971 868 10,115 2,144 1,258 0 5,096 19,482 33,756 0 ‐1,215 32,541 ‐13,059 ‐335,904

2,132 8,701 2,120 1,483 0 7,299 21,735 29,095 0 6,076 35,171 ‐13,436
Average

Model Year 1 ‐ 25

Annual Water Budget – Rialto‐Colton Basin

Scenario SAR‐T3‐2

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Table 13

Areal Recharge

from

Precipitation

Anthropogenic

Return Flow

Recharge from 

Mountain Front 

Runoff

Streambed

Percolation

Artificial 

Recharge

Underflow

Inflow from

SBBA

Total Inflow
Groundwater

Pumping
Evapotranspiration

Underflow

Outflow to

North 

Riverside

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 868 4,253 3,809 1,634 0 13,295 23,858 14,187 0 15,519 29,705 ‐5,847 ‐5,847

2 1974 868 4,251 2,456 1,496 0 12,922 21,994 14,187 0 16,396 30,583 ‐8,589 ‐14,436

3 1975 868 4,269 2,114 1,405 0 12,501 21,157 14,248 0 18,337 32,585 ‐11,427 ‐25,863

4 1976 868 4,251 2,133 1,465 0 11,428 20,145 14,187 0 19,036 33,222 ‐13,077 ‐38,940

5 1982 4,027 4,251 3,514 2,017 0 11,479 25,288 14,187 0 10,238 24,424 864 ‐38,076

6 1985 13,502 4,251 2,142 1,772 0 11,146 32,813 14,187 0 13,015 27,201 5,612 ‐32,464

7 1986 13,502 4,269 2,791 1,776 0 10,777 33,115 14,248 0 12,692 26,940 6,175 ‐26,289

8 1966 868 4,251 3,809 1,664 0 10,329 20,922 14,187 0 13,653 27,839 ‐6,918 ‐33,207

9 1974 868 4,251 2,456 1,549 0 10,141 19,266 14,187 0 15,611 29,798 ‐10,532 ‐43,739

10 1975 868 4,251 2,114 1,417 0 9,941 18,592 14,187 0 17,661 31,847 ‐13,256 ‐56,994

11 1976 868 4,269 2,133 1,552 0 9,794 18,617 14,248 0 17,048 31,296 ‐12,679 ‐69,673

12 1982 4,027 4,251 3,514 2,017 0 9,659 23,467 14,187 0 9,829 24,016 ‐548 ‐70,221

13 1985 13,502 4,251 2,142 1,583 0 8,360 29,838 14,187 0 15,914 30,101 ‐263 ‐70,485

14 1986 13,502 4,251 2,791 1,751 0 9,160 31,454 14,187 0 16,718 30,905 550 ‐69,935

15 1966 868 4,269 3,809 873 0 10,562 20,382 14,248 0 17,876 32,124 ‐11,741 ‐81,676

16 1974 868 4,251 2,456 1,519 0 12,125 21,220 14,187 0 14,781 28,968 ‐7,748 ‐89,424

17 1975 868 4,251 2,114 1,346 0 11,293 19,873 14,187 0 16,534 30,720 ‐10,848 ‐100,272

18 1976 868 4,251 2,133 1,465 0 10,878 19,595 14,187 0 14,915 29,101 ‐9,506 ‐109,778

19 1982 4,027 4,269 3,514 2,017 0 11,108 24,935 14,248 0 6,044 20,291 4,644 ‐105,135

20 1985 13,502 4,251 2,142 1,772 0 10,541 32,208 14,187 0 8,903 23,089 9,119 ‐96,016

21 1986 13,502 4,251 2,791 1,778 0 9,924 32,245 14,187 0 8,966 23,152 9,093 ‐86,923

22 1966 868 4,251 3,809 1,660 0 9,272 19,860 14,187 0 10,299 24,485 ‐4,625 ‐91,548

23 1974 868 4,269 2,456 1,542 0 8,927 18,063 14,248 0 12,499 26,747 ‐8,684 ‐100,232

24 1975 868 4,251 2,114 1,413 0 8,593 17,239 14,187 0 14,548 28,734 ‐11,495 ‐111,727

25 1976 868 4,251 2,133 1,539 0 8,335 17,126 14,187 0 14,021 28,207 ‐11,081 ‐122,808

4,280 4,255 2,695 1,601 0 10,500 23,331 14,201 0 14,042 28,243 ‐4,912
Average

Model Year 1 ‐ 25

Annual Water Budget – Rialto‐Colton Basin

Scenario SAR‐T3‐3

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Table 14

Areal Recharge

from

Precipitation

Anthropogenic

Return Flow

Recharge from 

Mountain Front 

Runoff

Streambed

Percolation

Artificial 

Recharge

Underflow

Inflow from

SBBA

Total Inflow
Groundwater

Pumping
Evapotranspiration

Underflow

Outflow to

North 

Riverside

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 868 8,593 3,809 1,634 0 13,555 28,459 30,020 0 11,523 41,543 ‐13,084 ‐13,084

2 1974 868 7,355 2,456 1,497 0 12,948 25,124 24,545 0 11,763 36,309 ‐11,185 ‐24,269

3 1975 868 7,376 2,114 1,405 0 12,603 24,366 24,616 0 13,491 38,107 ‐13,741 ‐38,010

4 1976 868 7,427 2,133 1,465 0 11,476 23,369 24,784 0 13,074 37,858 ‐14,489 ‐52,499

5 1982 4,027 7,447 3,514 2,017 0 10,830 27,835 24,853 0 4,474 29,327 ‐1,492 ‐53,991

6 1985 13,502 7,503 2,142 1,772 0 9,971 34,890 25,038 0 7,196 32,235 2,655 ‐51,336

7 1986 13,502 7,516 2,791 1,764 0 9,350 34,922 25,081 0 7,062 32,143 2,779 ‐48,557

8 1966 868 7,474 3,809 1,656 0 9,291 23,099 24,942 0 7,761 32,703 ‐9,605 ‐58,162

9 1974 868 7,405 2,456 1,541 0 8,667 20,937 24,711 0 9,688 34,398 ‐13,461 ‐71,623

10 1975 868 7,384 2,114 1,413 0 8,168 19,946 24,642 0 11,819 36,461 ‐16,515 ‐88,138

11 1976 868 7,349 2,133 1,539 0 7,757 19,646 24,526 0 11,132 35,658 ‐16,012 ‐104,149

12 1982 4,027 7,275 3,514 2,017 0 7,417 24,250 24,278 0 3,750 28,028 ‐3,778 ‐107,927

13 1985 13,502 7,183 2,142 1,583 0 6,020 30,430 23,970 0 9,434 33,404 ‐2,975 ‐110,902

14 1986 13,502 7,140 2,791 1,751 0 7,247 32,430 23,827 0 10,224 34,052 ‐1,622 ‐112,524

15 1966 868 7,210 3,809 873 0 8,301 21,061 24,060 0 10,981 35,040 ‐13,979 ‐126,504

16 1974 868 7,282 2,456 1,519 0 9,688 21,814 24,301 0 7,896 32,197 ‐10,383 ‐136,887

17 1975 868 7,383 2,114 1,346 0 9,238 20,950 24,638 0 9,833 34,471 ‐13,521 ‐150,408

18 1976 868 7,543 2,133 1,465 0 9,418 21,427 25,171 0 7,245 32,416 ‐10,989 ‐161,398

19 1982 4,027 8,161 3,514 2,017 0 9,569 27,288 27,235 0 ‐2,257 24,978 2,310 ‐159,087

20 1985 13,502 8,790 2,142 1,772 0 8,567 34,772 29,332 0 1,683 31,015 3,757 ‐155,331

21 1986 13,502 9,277 2,791 1,754 0 8,404 35,728 30,958 0 2,124 33,082 2,646 ‐152,685

22 1966 868 9,513 3,809 1,644 0 7,342 23,176 31,747 0 2,958 34,705 ‐11,528 ‐164,213

23 1974 868 9,513 2,456 1,515 0 7,573 21,926 31,747 0 3,386 35,132 ‐13,206 ‐177,419

24 1975 868 9,452 2,114 1,393 0 7,047 20,874 31,542 0 4,993 36,535 ‐15,661 ‐193,081

25 1976 868 9,195 2,133 1,443 0 6,503 20,142 30,687 0 4,426 35,113 ‐14,971 ‐208,052

4,280 7,910 2,695 1,592 0 9,078 25,554 26,450 0 7,426 33,876 ‐8,322
Average

Model Year 1 ‐ 25

Annual Water Budget – Rialto‐Colton Basin

Scenario SAR‐T3‐4

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Table 15

Areal Recharge

from

Precipitation

Anthropogenic

Return Flow

Recharge from 

Mountain Front 

Runoff

Streambed

Percolation

Artificial 

Recharge

Underflow

Inflow from

SBBA

Total Inflow
Groundwater

Pumping
Evapotranspiration

Underflow

Outflow to

North 

Riverside

Basin

Total Outflow
Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 869 4,253 3,809 1,634 0 13,295 23,859 14,187 0 15,517 29,703 ‐5,845 ‐5,845

2 1967 869 4,251 3,779 2,017 0 12,766 23,682 14,187 0 9,828 24,014 ‐332 ‐6,177

3 1968 871 4,269 2,192 1,711 0 12,154 21,197 14,248 0 15,682 29,930 ‐8,732 ‐14,909

4 1969 869 4,251 9,938 2,367 0 18,523 35,947 14,187 0 10,624 24,811 11,136 ‐3,773

5 1970 869 4,251 2,468 1,766 0 18,444 27,797 14,187 0 16,160 30,346 ‐2,549 ‐6,322

6 1971 869 4,251 2,144 1,501 0 16,805 25,570 14,187 0 18,126 32,313 ‐6,743 ‐13,066

7 1972 871 4,269 1,953 1,105 0 15,700 23,899 14,248 0 19,234 33,482 ‐9,583 ‐22,648

8 1973 869 4,251 3,018 1,851 0 14,930 24,919 14,187 0 12,675 26,862 ‐1,943 ‐24,591

9 1974 869 4,251 2,456 1,556 0 14,251 23,384 14,187 0 15,782 29,969 ‐6,585 ‐31,176

10 1975 869 4,251 2,114 1,420 0 13,701 22,354 14,187 0 17,218 31,404 ‐9,050 ‐40,226

11 1976 871 4,269 2,133 1,558 0 13,297 22,128 14,248 0 16,845 31,093 ‐8,965 ‐49,191

12 1977 869 4,251 2,026 1,555 0 12,994 21,694 14,187 0 15,891 30,077 ‐8,383 ‐57,574

13 1978 869 4,251 8,848 2,325 0 19,456 35,748 14,187 0 8,210 22,397 13,352 ‐44,223

14 1979 869 4,251 4,266 2,001 0 22,472 33,859 14,187 0 14,499 28,685 5,173 ‐39,049

15 1980 871 4,269 8,580 2,456 0 26,832 43,008 14,248 0 7,922 22,170 20,839 ‐18,211

16 1981 869 4,251 2,205 1,382 0 24,971 33,679 14,187 0 18,940 33,127 552 ‐17,658

17 1982 4,055 4,251 3,514 1,972 0 24,549 38,341 14,187 0 17,255 31,442 6,899 ‐10,759

18 1983 13,509 4,251 7,620 2,761 0 28,706 56,848 14,187 0 8,002 22,189 34,659 23,900

19 1984 13,546 4,269 2,500 1,935 0 27,561 49,811 14,248 0 13,759 28,007 21,805 45,704

20 1985 13,509 4,251 2,142 1,772 0 24,566 46,240 14,187 0 16,819 31,006 15,234 60,939

21 1986 13,509 4,251 2,791 1,805 0 22,770 45,126 14,187 0 15,479 29,666 15,460 76,399

22 1987 3,986 4,251 1,960 1,447 0 21,206 32,849 14,187 0 19,761 33,947 ‐1,099 75,300

23 1988 871 4,269 2,055 1,438 0 20,125 28,759 14,248 0 21,620 35,868 ‐7,108 68,192

24 1989 869 4,251 1,888 1,308 0 19,253 27,569 14,187 0 22,452 36,638 ‐9,069 59,123

25 1990 869 4,251 1,709 1,368 0 18,234 26,431 14,187 0 21,557 35,743 ‐9,312 49,810

3,145 4,255 3,524 1,761 0 19,102 31,788 14,201 0 15,594 29,796 1,992
Average

Model Year 1 ‐ 25

Annual Water Budget – Rialto‐Colton Basin

Scenario SAR‐T3‐5

Model

Year

Hydrologic 

Year

(HCP)

acre‐ft acre‐ft acre‐ft
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Table 16

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Streambed 

Percolation

Recharge from 

RIX 

Percolation

Underflow

Inflow from

Rialto‐Colton

Basin

Total 

Inflow

Groundwater

Pumping

Pumping

from RIX

Evapotra‐

nspiration

Rising Water

Discharge to

Streamflow

Underflow

Outflow to

Chino Basin

Underflow

Outflow to

Arlington 

Basin

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 2,673 4,138 48,433 28,124 19,026 102,395 47,527 35,802 3,235 8,554 16,223 ‐153 111,187 ‐8,792 ‐8,792

2 1970 3,207 4,952 61,077 28,124 17,285 114,644 47,527 35,802 3,180 8,461 15,839 328 111,136 3,508 ‐5,284

3 1971 3,158 4,696 49,754 28,200 17,933 103,742 47,652 35,902 3,160 8,449 15,986 742 111,891 ‐8,149 ‐13,433

4 1972 2,781 3,762 50,158 28,124 18,731 103,556 47,527 35,802 2,621 9,316 15,177 1,016 111,458 ‐7,902 ‐21,335

5 1977 2,895 4,265 55,560 28,124 15,524 106,368 47,527 35,802 3,081 8,094 15,506 1,130 111,138 ‐4,771 ‐26,106

6 1981 2,720 3,212 58,449 28,124 12,894 105,398 47,527 35,802 3,102 8,362 15,453 1,155 111,400 ‐6,002 ‐32,108

7 1984 3,632 3,827 61,388 28,200 13,932 110,980 47,652 35,902 3,087 8,384 15,537 1,135 111,698 ‐718 ‐32,826

8 1987 2,857 2,584 53,843 28,124 14,630 102,038 47,527 35,802 3,064 8,349 15,410 1,243 111,394 ‐9,356 ‐42,182

9 1988 2,847 2,709 51,684 28,124 15,710 101,075 47,527 35,802 3,022 8,243 15,297 1,150 111,040 ‐9,966 ‐52,148

10 1989 2,674 2,223 50,746 28,124 16,217 99,983 47,527 35,802 2,987 8,186 15,120 1,142 110,764 ‐10,781 ‐62,928

11 1990 2,782 2,291 54,397 28,200 14,803 102,473 47,652 35,902 2,939 8,069 14,871 1,141 110,573 ‐8,101 ‐71,029

12 1968 2,771 4,138 54,952 28,124 13,247 103,232 47,527 35,802 2,790 7,693 14,654 1,229 109,693 ‐6,461 ‐77,490

13 1970 3,211 4,952 61,270 28,124 13,650 111,207 47,527 35,802 2,297 9,409 13,742 1,413 110,189 1,018 ‐76,472

14 1971 3,071 4,696 55,461 28,124 12,566 103,918 47,527 35,802 1,958 7,898 14,109 1,437 108,731 ‐4,812 ‐81,284

15 1972 2,869 3,762 50,818 28,200 11,236 96,885 47,652 35,902 1,719 7,075 13,683 1,427 107,459 ‐10,574 ‐91,858

16 1977 2,894 4,265 60,721 28,124 10,034 106,037 47,527 35,802 1,904 7,421 13,814 1,361 107,828 ‐1,791 ‐93,649

17 1981 2,725 3,212 55,245 28,124 10,222 99,528 47,527 35,802 2,017 8,045 13,463 1,272 108,125 ‐8,597 ‐102,246

18 1984 3,543 3,827 54,435 28,124 11,678 101,607 47,527 35,802 1,559 6,744 12,622 1,180 105,434 ‐3,827 ‐106,073

19 1987 2,880 2,584 60,703 28,200 7,884 102,251 47,652 35,902 2,287 6,559 13,180 1,241 106,821 ‐4,570 ‐110,643

20 1988 2,847 2,709 56,210 28,124 8,543 98,432 47,527 35,802 2,461 7,015 12,907 1,121 106,832 ‐8,399 ‐119,042

21 1989 2,672 2,223 53,953 28,124 9,252 96,224 47,527 35,802 2,407 6,927 12,533 1,109 106,303 ‐10,079 ‐129,121

22 1990 2,722 2,291 57,219 28,124 8,221 98,576 47,527 35,802 2,348 6,785 12,559 1,110 106,131 ‐7,554 ‐136,676

23 1968 2,820 4,138 57,378 28,200 7,418 99,955 47,652 35,902 2,121 6,382 12,481 1,197 105,734 ‐5,780 ‐142,455

24 1970 3,215 4,952 70,170 28,124 5,302 111,762 47,527 35,802 2,056 6,353 12,620 1,387 105,744 6,019 ‐136,436

25 1971 3,070 4,696 56,451 28,124 6,595 98,936 47,527 35,802 1,966 6,129 12,842 1,415 105,681 ‐6,745 ‐143,181

2,941 3,644 56,019 28,142 12,501 103,248 47,557 35,826 2,535 7,716 14,225 1,117 108,975 ‐5,727
Average

Model Year 1 ‐ 25

Annual Water Budget – Riverside Basin

Scenario SAR‐T3‐1

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Table 17

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Streambed 

Percolation

Recharge from 

RIX 

Percolation

Underflow

Inflow from

Rialto‐Colton

Basin

Total 

Inflow

Groundwater

Pumping

Pumping

from RIX

Evapotra‐

nspiration

Rising Water

Discharge to

Streamflow

Underflow

Outflow to

Chino Basin

Underflow

Outflow to

Arlington 

Basin

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 2,673 4,138 48,920 31,203 14,657 101,592 48,797 34,324 3,224 8,545 16,900 ‐140 111,650 ‐10,058 ‐10,058

2 1970 3,207 4,952 62,205 31,203 12,286 113,852 50,220 34,324 3,152 8,442 16,493 357 112,987 865 ‐9,193

3 1971 3,158 4,696 51,689 31,203 12,648 103,394 52,379 34,324 3,101 8,396 16,292 799 115,291 ‐11,897 ‐21,090

4 1972 2,781 3,762 50,324 31,203 12,243 100,313 40,721 34,324 2,540 9,142 15,054 1,102 102,883 ‐2,569 ‐23,659

5 1977 2,895 4,265 57,067 31,203 8,948 104,379 52,612 34,324 3,020 8,000 15,049 1,239 114,244 ‐9,865 ‐33,524

6 1981 2,720 3,212 60,843 31,203 6,028 104,006 53,402 34,324 2,971 8,162 14,632 1,286 114,777 ‐10,771 ‐44,294

7 1984 3,632 3,827 63,863 31,203 7,567 110,093 54,824 34,324 2,827 7,939 14,371 1,279 115,563 ‐5,471 ‐49,765

8 1987 2,857 2,584 57,467 31,203 8,506 102,618 54,428 34,324 2,772 7,867 14,005 1,391 114,787 ‐12,169 ‐61,934

9 1988 2,847 2,709 55,188 31,203 9,575 101,522 56,605 34,324 2,629 7,601 13,682 1,293 116,134 ‐14,612 ‐76,546

10 1989 2,674 2,223 53,660 31,203 9,439 99,198 57,270 34,324 2,425 7,200 13,232 1,277 115,729 ‐16,531 ‐93,076

11 1990 2,782 2,291 57,584 31,203 7,583 101,443 57,820 34,324 2,226 6,825 12,671 1,263 115,129 ‐13,686 ‐106,762

12 1968 2,771 4,138 57,287 31,203 6,606 102,005 59,230 34,324 1,841 6,120 12,252 1,332 115,099 ‐13,094 ‐119,857

13 1970 3,211 4,952 61,544 31,203 7,146 108,056 55,815 34,324 1,438 6,818 11,238 1,498 111,130 ‐3,074 ‐122,931

14 1971 3,071 4,696 56,638 31,203 6,297 101,906 57,463 34,324 1,184 5,944 11,564 1,503 111,981 ‐10,075 ‐133,006

15 1972 2,869 3,762 50,597 31,203 4,849 93,279 53,560 34,324 1,015 5,317 11,141 1,478 106,834 ‐13,555 ‐146,561

16 1977 2,894 4,265 60,754 31,203 4,230 103,346 61,962 34,324 1,064 5,462 11,299 1,396 115,507 ‐12,161 ‐158,722

17 1981 2,725 3,212 55,046 31,203 4,753 96,938 62,250 34,324 1,026 5,478 10,877 1,291 115,246 ‐18,308 ‐177,030

18 1984 3,543 3,827 55,590 31,203 6,228 100,391 58,045 34,324 806 4,672 9,990 1,174 109,010 ‐8,619 ‐185,648

19 1987 2,880 2,584 66,811 31,203 1,655 105,133 64,390 34,324 962 4,328 10,573 1,209 115,785 ‐10,652 ‐196,301

20 1988 2,847 2,709 61,603 31,203 1,842 100,204 65,311 34,324 1,080 4,597 10,016 1,051 116,379 ‐16,175 ‐212,476

21 1989 2,672 2,223 56,258 31,203 2,364 94,721 65,617 34,324 1,012 4,474 9,449 1,006 115,881 ‐21,160 ‐233,636

22 1990 2,722 2,291 61,886 31,203 814 98,916 66,549 34,324 965 4,264 9,319 977 116,396 ‐17,481 ‐251,116

23 1968 2,820 4,138 58,271 31,203 ‐124 96,308 65,838 34,324 757 3,686 9,091 1,036 114,731 ‐18,423 ‐269,539

24 1970 3,215 4,952 76,813 31,203 ‐3,016 113,167 65,561 34,324 750 3,573 9,121 1,202 114,530 ‐1,364 ‐270,903

25 1971 3,070 4,696 59,284 31,203 ‐1,215 97,038 65,780 34,324 661 3,316 9,212 1,203 114,496 ‐17,458 ‐288,361

2,941 3,644 58,288 31,203 6,076 102,153 57,858 34,324 1,818 6,247 12,301 1,140 113,687 ‐11,534
Average

Model Year 1 ‐ 25

Annual Water Budget – Riverside Basin

Scenario SAR‐T3‐2

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Table 18

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Streambed 

Percolation

Recharge from 

RIX 

Percolation

Underflow

Inflow from

Rialto‐Colton

Basin

Total 

Inflow

Groundwater

Pumping

Pumping

from RIX

Evapotra‐

nspiration

Rising Water

Discharge to

Streamflow

Underflow

Outflow to

Chino Basin

Underflow

Outflow to

Arlington 

Basin

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 3,770 5,452 61,606 28,124 15,519 114,471 43,206 35,802 3,280 8,608 16,485 ‐136 107,244 7,227 7,227

2 1974 4,253 4,668 52,729 28,124 16,396 106,169 43,206 35,802 3,298 8,626 16,667 440 108,038 ‐1,869 5,358

3 1975 2,658 3,497 46,610 28,200 18,337 99,301 43,320 35,902 3,274 8,551 16,584 644 108,274 ‐8,973 ‐3,615

4 1976 3,099 4,349 54,968 28,124 19,036 109,575 43,206 35,802 3,307 11,617 15,598 957 110,487 ‐911 ‐4,526

5 1982 4,852 5,230 76,033 28,124 10,238 124,477 43,206 35,802 3,326 8,648 16,346 1,206 108,534 15,943 11,417

6 1985 2,716 2,522 54,752 28,124 13,015 101,129 43,206 35,802 3,306 8,628 16,825 1,054 108,821 ‐7,692 3,724

7 1986 3,042 3,483 62,541 28,200 12,692 109,958 43,320 35,902 3,301 8,625 17,055 1,152 109,355 603 4,327

8 1966 4,005 5,452 61,885 28,124 13,653 113,118 43,206 35,802 3,287 8,592 17,139 1,233 109,258 3,860 8,187

9 1974 4,257 4,668 52,644 28,124 15,611 105,304 43,206 35,802 3,306 8,645 17,506 1,531 109,995 ‐4,691 3,497

10 1975 2,635 3,497 46,966 28,124 17,661 98,882 43,206 35,802 3,263 8,516 17,201 1,339 109,327 ‐10,445 ‐6,949

11 1976 3,165 4,349 51,764 28,200 17,048 104,527 43,320 35,902 3,235 8,524 16,711 1,383 109,075 ‐4,548 ‐11,497

12 1982 4,824 5,230 78,202 28,124 9,829 126,209 43,206 35,802 3,245 8,561 16,926 1,484 109,224 16,985 5,488

13 1985 2,720 2,522 52,706 28,124 15,914 101,986 43,206 35,802 3,330 11,677 16,630 1,233 111,877 ‐9,891 ‐4,403

14 1986 3,205 3,483 56,411 28,124 16,718 107,941 43,206 35,802 3,406 12,198 16,752 1,267 112,630 ‐4,689 ‐9,092

15 1966 4,086 5,452 55,586 28,200 17,876 111,201 43,320 35,902 3,213 11,209 16,022 1,312 110,978 223 ‐8,869

16 1974 4,256 4,668 54,528 28,124 14,781 106,357 43,206 35,802 3,255 11,167 16,281 1,598 111,308 ‐4,951 ‐13,820

17 1975 2,635 3,497 50,465 28,124 16,534 101,255 43,206 35,802 3,101 10,476 15,630 1,390 109,604 ‐8,349 ‐22,169

18 1976 3,118 4,349 55,669 28,124 14,915 106,174 43,206 35,802 3,068 10,408 14,509 1,419 108,412 ‐2,237 ‐24,406

19 1982 4,649 5,230 79,116 28,200 6,044 123,239 43,320 35,902 3,179 8,191 15,176 1,510 107,278 15,960 ‐8,445

20 1985 2,725 2,522 58,640 28,124 8,903 100,913 43,206 35,802 3,178 8,322 15,591 1,252 107,350 ‐6,437 ‐14,882

21 1986 3,217 3,483 65,837 28,124 8,966 109,626 43,206 35,802 3,174 8,347 15,682 1,286 107,496 2,130 ‐12,752

22 1966 4,011 5,452 64,895 28,124 10,299 112,781 43,206 35,802 3,164 8,326 16,095 1,334 107,926 4,855 ‐7,897

23 1974 4,283 4,668 55,288 28,200 12,499 104,938 43,320 35,902 3,186 8,399 16,418 1,622 108,848 ‐3,910 ‐11,807

24 1975 2,636 3,497 49,572 28,124 14,548 98,376 43,206 35,802 3,153 8,287 16,063 1,416 107,927 ‐9,550 ‐21,357

25 1976 3,141 4,349 54,053 28,124 14,021 103,688 43,206 35,802 3,133 8,307 15,556 1,449 107,452 ‐3,765 ‐25,122

3,518 4,223 58,139 28,142 14,042 108,064 43,233 35,826 3,239 9,258 16,298 1,215 109,069 ‐1,005
Average

Model Year 1 ‐ 25

Annual Water Budget – Riverside Basin

Scenario SAR‐T3‐3

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Table 19

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Streambed 

Percolation

Recharge from 

RIX 

Percolation

Underflow

Inflow from

Rialto‐Colton

Basin

Total 

Inflow

Groundwater

Pumping

Pumping

from RIX

Evapotra‐

nspiration

Rising Water

Discharge to

Streamflow

Underflow

Outflow to

Chino Basin

Underflow

Outflow to

Arlington 

Basin

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 3,770 5,452 61,814 31,203 11,523 113,763 44,361 34,324 3,271 8,600 17,111 ‐124 107,543 6,220 6,220

2 1974 4,253 4,668 53,283 31,203 11,763 105,170 45,654 34,324 3,274 8,608 17,283 466 109,609 ‐4,439 1,781

3 1975 2,658 3,497 48,194 31,203 13,491 99,042 47,617 34,324 3,225 8,518 16,873 697 111,253 ‐12,210 ‐10,429

4 1976 3,099 4,349 55,076 31,203 13,074 106,801 37,019 34,324 3,280 11,580 15,507 1,036 102,745 4,056 ‐6,373

5 1982 4,852 5,230 76,736 31,203 4,474 122,496 47,829 34,324 3,290 8,617 15,977 1,310 111,347 11,148 4,775

6 1985 2,716 2,522 56,663 31,203 7,196 100,300 48,547 34,324 3,233 8,575 16,158 1,179 112,016 ‐11,716 ‐6,941

7 1986 3,042 3,483 65,569 31,203 7,062 110,359 49,840 34,324 3,192 8,529 16,107 1,290 113,281 ‐2,922 ‐9,863

8 1966 4,005 5,452 65,721 31,203 7,761 114,142 49,480 34,324 3,149 8,447 15,957 1,378 112,735 1,407 ‐8,456

9 1974 4,257 4,668 57,304 31,203 9,688 107,120 51,459 34,324 3,138 8,455 16,151 1,681 115,208 ‐8,089 ‐16,545

10 1975 2,635 3,497 52,041 31,203 11,819 101,194 52,064 34,324 3,052 8,217 15,701 1,491 114,848 ‐13,653 ‐30,198

11 1976 3,165 4,349 57,138 31,203 11,132 106,989 52,564 34,324 2,967 8,092 15,089 1,531 114,566 ‐7,578 ‐37,776

12 1982 4,824 5,230 84,295 31,203 3,750 129,301 53,846 34,324 2,957 8,122 15,223 1,629 116,100 13,201 ‐24,574

13 1985 2,720 2,522 54,847 31,203 9,434 100,726 50,741 34,324 2,396 8,999 14,880 1,370 112,709 ‐11,983 ‐36,557

14 1986 3,205 3,483 61,519 31,203 10,224 109,635 52,239 34,324 2,604 9,330 15,109 1,388 114,994 ‐5,359 ‐41,916

15 1966 4,086 5,452 58,927 31,203 10,981 110,650 48,691 34,324 2,224 8,091 14,512 1,418 109,260 1,390 ‐40,526

16 1974 4,256 4,668 58,457 31,203 7,896 106,480 56,329 34,324 2,298 8,469 14,902 1,698 118,021 ‐11,540 ‐52,067

17 1975 2,635 3,497 52,150 31,203 9,833 99,319 56,591 34,324 2,041 7,683 14,267 1,482 116,387 ‐17,069 ‐69,135

18 1976 3,118 4,349 59,893 31,203 7,245 105,808 52,768 34,324 1,875 7,393 13,050 1,502 110,911 ‐5,103 ‐74,238

19 1982 4,649 5,230 90,136 31,203 ‐2,257 128,961 58,536 34,324 2,312 6,574 13,601 1,586 116,933 12,028 ‐62,210

20 1985 2,725 2,522 65,695 31,203 1,683 103,828 59,374 34,324 2,257 6,704 13,945 1,316 117,920 ‐14,092 ‐76,302

21 1986 3,217 3,483 75,277 31,203 2,124 115,304 59,652 34,324 2,302 6,778 14,007 1,339 118,401 ‐3,098 ‐79,400

22 1966 4,011 5,452 72,728 31,203 2,958 116,353 60,499 34,324 1,997 6,364 14,391 1,376 118,951 ‐2,598 ‐81,998

23 1974 4,283 4,668 63,989 31,203 3,386 107,528 59,852 34,324 1,958 6,235 14,576 1,662 118,607 ‐11,079 ‐93,077

24 1975 2,636 3,497 56,414 31,203 4,993 98,743 59,601 34,324 1,776 5,844 14,003 1,435 116,983 ‐18,241 ‐111,318

25 1976 3,141 4,349 62,932 31,203 4,426 106,051 59,800 34,324 1,648 5,639 13,294 1,445 116,150 ‐10,098 ‐121,416

3,518 4,223 62,672 31,203 7,426 109,042 52,598 34,324 2,629 7,938 15,107 1,303 113,899 ‐4,857
Average

Model Year 1 ‐ 25

Annual Water Budget – Riverside Basin

Scenario SAR‐T3‐4

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Table 20

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Streambed 

Percolation

Recharge from 

RIX 

Percolation

Underflow

Inflow from

Rialto‐Colton

Basin

Total 

Inflow

Groundwater

Pumping

Pumping

from RIX

Evapotra‐

nspiration

Rising Water

Discharge to

Streamflow

Underflow

Outflow to

Chino Basin

Underflow

Outflow to

Arlington 

Basin

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 3,876 5,452 61,604 28,124 15,517 114,573 43,206 35,802 3,280 8,609 16,487 ‐136 107,247 7,326 7,326

2 1967 2,716 4,410 82,747 28,124 9,828 127,825 43,206 35,802 3,300 8,547 16,824 399 108,078 19,747 27,073

3 1968 2,726 4,138 45,735 28,200 15,682 96,481 43,320 35,902 3,335 8,540 17,802 670 109,569 ‐13,087 13,985

4 1969 11,489 12,652 82,789 28,124 10,624 145,678 43,206 35,802 3,582 12,860 18,221 1,625 115,296 30,382 44,367

5 1970 3,241 4,952 53,706 28,124 16,160 106,182 43,206 35,802 3,486 8,799 18,666 1,193 111,152 ‐4,969 39,398

6 1971 3,064 4,696 43,447 28,124 18,126 97,458 43,206 35,802 3,445 8,864 18,095 1,222 110,634 ‐13,176 26,222

7 1972 2,921 3,762 40,182 28,200 19,234 94,299 43,320 35,902 3,405 8,892 17,424 1,306 110,249 ‐15,950 10,272

8 1973 3,745 5,187 63,877 28,124 12,675 113,608 43,206 35,802 3,383 8,898 16,923 1,365 109,576 4,032 14,303

9 1974 3,284 4,668 52,071 28,124 15,782 103,929 43,206 35,802 3,365 8,830 17,129 1,399 109,732 ‐5,803 8,500

10 1975 2,660 3,497 46,690 28,124 17,218 98,189 43,206 35,802 3,318 8,737 16,866 1,329 109,258 ‐11,069 ‐2,568

11 1976 3,184 4,349 51,422 28,200 16,845 104,000 43,320 35,902 3,280 8,709 16,446 1,400 109,058 ‐5,057 ‐7,626

12 1977 2,975 4,265 54,065 28,124 15,891 105,320 43,206 35,802 3,241 8,626 16,255 1,424 108,554 ‐3,233 ‐10,859

13 1978 11,201 11,991 87,255 28,124 8,210 146,781 43,206 35,802 3,485 12,804 16,742 2,071 114,110 32,672 21,813

14 1979 5,235 6,459 57,872 28,124 14,499 112,189 43,206 35,802 3,519 12,624 17,770 1,613 114,535 ‐2,346 19,467

15 1980 10,164 10,605 87,039 28,200 7,922 143,931 43,320 35,902 3,611 12,912 18,283 1,883 115,911 28,020 47,487

16 1981 2,834 3,212 42,411 28,124 18,940 95,521 43,206 35,802 3,575 12,662 18,713 1,308 115,267 ‐19,746 27,741

17 1982 5,022 5,230 56,148 28,124 17,255 111,779 43,206 35,802 3,561 12,761 17,772 1,390 114,491 ‐2,712 25,029

18 1983 7,781 8,222 91,969 28,124 8,002 144,098 43,206 35,802 3,609 12,891 17,425 1,706 114,639 29,459 54,488

19 1984 3,614 3,827 54,451 28,200 13,759 103,851 43,320 35,902 3,506 8,859 18,593 1,316 111,496 ‐7,645 46,843

20 1985 2,684 2,522 52,805 28,124 16,819 102,954 43,206 35,802 3,462 8,840 18,403 1,314 111,027 ‐8,073 38,770

21 1986 3,254 3,483 60,178 28,124 15,479 110,517 43,206 35,802 3,435 8,783 18,241 1,311 110,778 ‐260 38,510

22 1987 2,635 2,584 46,794 28,124 19,761 99,898 43,206 35,802 3,387 8,669 18,257 1,260 110,582 ‐10,684 27,826

23 1988 2,919 2,709 44,419 28,200 21,620 99,867 43,320 35,902 3,334 8,595 17,804 1,254 110,209 ‐10,342 17,484

24 1989 2,692 2,223 43,638 28,124 22,452 99,128 43,206 35,802 3,281 8,514 17,373 1,255 109,430 ‐10,303 7,182

25 1990 2,764 2,291 47,485 28,124 21,557 102,220 43,206 35,802 3,232 8,427 16,939 1,245 108,851 ‐6,631 551

4,347 5,095 58,032 28,142 15,594 111,211 43,233 35,826 3,417 9,850 17,578 1,285 111,189 22
Average

Model Year 1 ‐ 25

Annual Water Budget – Riverside Basin

Scenario SAR‐T3‐5

Model

Year

Hydrologic 

Year

(HCP)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 21

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Underflow

Inflow from

Riverside

Basin

Underflow

Inflow from

Hole Lake

Total 

Inflow

Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Hole Lake

Underflow

Outflow to

Temescal Basin

at Arlington

Narrows

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 637 5,143 ‐153 0 5,627 8,864 0 1,403 986 11,253 ‐5,626 ‐5,626

2 1970 764 6,177 328 0 7,269 8,864 0 1,594 1,538 11,996 ‐4,727 ‐10,353

3 1971 752 6,024 742 0 7,518 8,888 0 1,488 1,690 12,066 ‐4,548 ‐14,901

4 1972 662 4,895 1,016 0 6,574 8,864 0 1,224 1,696 11,783 ‐5,209 ‐20,110

5 1977 690 5,575 1,130 0 7,395 8,864 0 939 1,720 11,523 ‐4,128 ‐24,238

6 1981 648 4,389 1,155 0 6,192 8,864 0 674 1,667 11,205 ‐5,012 ‐29,251

7 1984 865 5,134 1,135 0 7,134 8,888 0 422 1,606 10,916 ‐3,782 ‐33,033

8 1987 680 3,712 1,243 0 5,636 8,864 0 181 1,514 10,560 ‐4,924 ‐37,957

9 1988 678 4,090 1,150 58 5,976 8,864 0 12 1,436 10,312 ‐4,335 ‐42,292

10 1989 637 3,529 1,142 246 5,554 8,864 0 0 1,360 10,223 ‐4,670 ‐46,962

11 1990 663 3,584 1,141 445 5,833 8,888 0 0 1,283 10,171 ‐4,337 ‐51,299

12 1968 660 5,143 1,229 601 7,633 8,864 0 0 1,234 10,097 ‐2,465 ‐53,764

13 1970 765 6,177 1,413 715 9,071 8,864 0 0 1,065 9,928 ‐857 ‐54,621

14 1971 731 6,024 1,437 799 8,992 8,864 0 0 1,033 9,896 ‐905 ‐55,526

15 1972 683 4,895 1,427 828 7,834 8,888 0 0 1,025 9,912 ‐2,078 ‐57,605

16 1977 689 5,575 1,361 854 8,480 8,864 0 0 985 9,849 ‐1,369 ‐58,974

17 1981 649 4,389 1,272 881 7,191 8,864 0 0 867 9,731 ‐2,540 ‐61,514

18 1984 844 5,134 1,180 931 8,089 8,864 0 0 825 9,688 ‐1,599 ‐63,113

19 1987 686 3,712 1,241 999 6,638 8,888 0 0 861 9,748 ‐3,110 ‐66,224

20 1988 678 4,090 1,121 1,089 6,978 8,864 0 0 814 9,677 ‐2,699 ‐68,923

21 1989 637 3,529 1,109 1,172 6,446 8,864 0 0 743 9,607 ‐3,161 ‐72,083

22 1990 648 3,584 1,110 1,272 6,614 8,864 0 0 697 9,561 ‐2,947 ‐75,030

23 1968 672 5,143 1,197 1,336 8,348 8,888 0 0 666 9,554 ‐1,206 ‐76,236

24 1970 766 6,177 1,387 1,379 9,709 8,864 0 0 641 9,505 204 ‐76,032

25 1971 731 6,024 1,415 1,403 9,573 8,864 0 0 630 9,494 79 ‐75,953

701 4,874 1,117 600 7,292 8,869 0 318 1,143 10,330 ‐3,038
Average

Model Year 1 ‐ 25

Annual Water Budget – Arlington Basin

Scenario SAR‐T3‐1

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 22

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Underflow

Inflow from

Riverside

Basin

Underflow

Inflow from

Hole Lake

Total 

Inflow

Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Hole Lake

Underflow

Outflow to

Temescal Basin

at Arlington

Narrows

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1968 637 5,143 ‐140 0 5,640 13,649 0 463 1,401 15,514 ‐9,874 ‐9,874

2 1970 764 6,177 357 0 7,298 13,649 0 426 1,561 15,636 ‐8,339 ‐18,212

3 1971 752 6,024 799 0 7,575 13,649 0 393 1,391 15,433 ‐7,858 ‐26,071

4 1972 662 4,895 1,102 0 6,660 13,649 0 378 1,052 15,079 ‐8,420 ‐34,490

5 1977 690 5,575 1,239 0 7,504 13,649 0 387 691 14,727 ‐7,223 ‐41,714

6 1981 648 4,389 1,286 0 6,323 13,649 0 424 356 14,429 ‐8,106 ‐49,819

7 1984 865 5,134 1,279 22 7,300 13,649 0 477 63 14,190 ‐6,889 ‐56,709

8 1987 680 3,712 1,391 257 6,040 13,649 0 531 0 14,181 ‐8,140 ‐64,849

9 1988 678 4,090 1,293 535 6,597 13,649 0 561 0 14,211 ‐7,614 ‐72,463

10 1989 637 3,529 1,277 780 6,223 13,649 0 586 0 14,236 ‐8,012 ‐80,475

11 1990 663 3,584 1,263 1,018 6,528 13,649 0 599 0 14,249 ‐7,721 ‐88,196

12 1968 660 5,143 1,332 1,207 8,342 13,649 0 615 0 14,264 ‐5,922 ‐94,118

13 1970 765 6,177 1,498 1,354 9,794 13,649 0 627 0 14,276 ‐4,482 ‐98,600

14 1971 731 6,024 1,503 1,470 9,728 13,649 0 625 0 14,274 ‐4,546 ‐103,146

15 1972 683 4,895 1,478 1,529 8,586 13,649 0 625 0 14,275 ‐5,689 ‐108,835

16 1977 689 5,575 1,396 1,582 9,242 13,649 0 625 0 14,274 ‐5,032 ‐113,867

17 1981 649 4,389 1,291 1,627 7,957 13,649 0 634 0 14,284 ‐6,326 ‐120,194

18 1984 844 5,134 1,174 1,690 8,842 13,649 0 647 0 14,296 ‐5,454 ‐125,648

19 1987 686 3,712 1,209 1,764 7,371 13,649 0 660 0 14,309 ‐6,939 ‐132,586

20 1988 678 4,090 1,051 1,857 7,677 13,649 0 649 0 14,298 ‐6,621 ‐139,207

21 1989 637 3,529 1,006 1,939 7,111 13,649 0 636 0 14,285 ‐7,175 ‐146,382

22 1990 648 3,584 977 2,033 7,242 13,649 0 615 0 14,264 ‐7,022 ‐153,404

23 1968 672 5,143 1,036 2,089 8,940 13,649 0 605 0 14,254 ‐5,314 ‐158,718

24 1970 766 6,177 1,202 2,125 10,270 13,649 0 596 0 14,245 ‐3,975 ‐162,693

25 1971 731 6,024 1,203 2,146 10,103 13,649 0 575 0 14,225 ‐4,122 ‐166,815

701 4,874 1,140 1,081 7,796 13,649 0 558 261 14,468 ‐6,673
Average

Model Year 1 ‐ 25

Annual Water Budget – Arlington Basin

Scenario SAR‐T3‐2

Model

Year

Hydrologic 

Year

(Dry)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 23

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Underflow

Inflow from

Riverside

Basin

Underflow

Inflow from

Hole Lake

Total 

Inflow

Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Hole Lake

Underflow

Outflow to

Temescal Basin

at Arlington

Narrows

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 898 6,357 ‐136 0 7,119 8,058 0 1,414 1,020 10,492 ‐3,373 ‐3,373

2 1974 1,013 5,893 440 0 7,346 8,058 0 1,657 1,567 11,282 ‐3,936 ‐7,309

3 1975 633 4,605 644 0 5,882 8,080 0 1,573 1,728 11,380 ‐5,498 ‐12,807

4 1976 738 5,629 957 0 7,324 8,058 0 1,329 1,760 11,147 ‐3,824 ‐16,631

5 1982 1,156 5,621 1,206 0 7,984 8,058 0 1,071 1,824 10,953 ‐2,969 ‐19,600

6 1985 647 3,639 1,054 0 5,340 8,058 0 791 1,804 10,653 ‐5,313 ‐24,913

7 1986 725 4,338 1,152 0 6,215 8,080 0 544 1,745 10,368 ‐4,154 ‐29,067

8 1966 954 6,357 1,233 0 8,544 8,058 0 320 1,739 10,117 ‐1,573 ‐30,640

9 1974 1,014 5,893 1,531 0 8,438 8,058 0 176 1,672 9,906 ‐1,468 ‐32,107

10 1975 628 4,605 1,339 10 6,582 8,058 0 35 1,615 9,707 ‐3,125 ‐35,233

11 1976 754 5,629 1,383 59 7,825 8,080 0 5 1,571 9,655 ‐1,830 ‐37,063

12 1982 1,149 5,621 1,484 112 8,367 8,058 0 1 1,500 9,559 ‐1,192 ‐38,255

13 1985 648 3,639 1,233 213 5,733 8,058 0 0 1,307 9,365 ‐3,633 ‐41,887

14 1986 764 4,338 1,267 305 6,673 8,058 0 0 1,226 9,283 ‐2,610 ‐44,498

15 1966 973 6,357 1,312 400 9,043 8,080 0 0 1,283 9,363 ‐320 ‐44,817

16 1974 1,014 5,893 1,598 446 8,951 8,058 0 0 1,255 9,313 ‐362 ‐45,179

17 1975 628 4,605 1,390 518 7,141 8,058 0 0 1,216 9,274 ‐2,133 ‐47,312

18 1976 743 5,629 1,419 532 8,323 8,058 0 0 1,177 9,235 ‐911 ‐48,224

19 1982 1,107 5,621 1,510 531 8,770 8,080 0 0 1,202 9,282 ‐512 ‐48,736

20 1985 649 3,639 1,252 586 6,125 8,058 0 0 1,167 9,225 ‐3,100 ‐51,836

21 1986 766 4,338 1,286 635 7,026 8,058 0 0 1,109 9,167 ‐2,141 ‐53,977

22 1966 955 6,357 1,334 698 9,345 8,058 0 0 1,150 9,208 137 ‐53,840

23 1974 1,020 5,893 1,622 711 9,247 8,080 0 0 1,101 9,181 66 ‐53,774

24 1975 628 4,605 1,416 761 7,410 8,058 0 0 1,077 9,135 ‐1,725 ‐55,499

25 1976 748 5,629 1,449 754 8,580 8,058 0 0 1,067 9,125 ‐545 ‐56,044

838 5,229 1,215 291 7,573 8,063 0 357 1,395 9,815 ‐2,242
Average

Model Year 1 ‐ 25

Annual Water Budget – Arlington Basin

Scenario SAR‐T3‐3

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 24

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Underflow

Inflow from

Riverside

Basin

Underflow

Inflow from

Hole Lake

Total 

Inflow

Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Hole Lake

Underflow

Outflow to

Temescal Basin

at Arlington

Narrows

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 898 6,357 230 0 7,485 12,409 0 1,412 952 14,773 ‐7,287 ‐7,287

2 1974 1,013 5,893 485 0 7,391 12,409 0 1,627 1,305 15,341 ‐7,950 ‐15,237

3 1975 633 4,605 321 0 5,559 12,409 0 1,484 1,278 15,170 ‐9,611 ‐24,848

4 1976 738 5,629 239 0 6,606 12,409 0 1,170 1,125 14,703 ‐8,097 ‐32,945

5 1982 1,156 5,621 247 0 7,025 12,409 0 840 1,050 14,299 ‐7,274 ‐40,220

6 1985 647 3,639 63 0 4,349 12,409 0 491 939 13,838 ‐9,489 ‐49,709

7 1986 725 4,338 57 1 5,121 12,409 0 184 824 13,417 ‐8,296 ‐58,005

8 1966 954 6,357 76 101 7,488 12,409 0 5 773 13,186 ‐5,698 ‐63,703

9 1974 1,014 5,893 260 294 7,461 12,409 0 0 660 13,068 ‐5,608 ‐69,310

10 1975 628 4,605 120 496 5,850 12,409 0 0 558 12,967 ‐7,117 ‐76,427

11 1976 754 5,629 100 621 7,104 12,409 0 0 475 12,883 ‐5,779 ‐82,207

12 1982 1,149 5,621 146 721 7,638 12,409 0 0 366 12,775 ‐5,137 ‐87,344

13 1985 648 3,639 ‐19 862 5,130 12,409 0 0 145 12,554 ‐7,424 ‐94,768

14 1986 764 4,338 ‐19 986 6,068 12,409 0 0 81 12,489 ‐6,422 ‐101,189

15 1966 973 6,357 0 1,111 8,441 12,409 0 0 142 12,551 ‐4,110 ‐105,299

16 1974 1,014 5,893 185 1,187 8,278 12,409 0 0 99 12,507 ‐4,229 ‐109,528

17 1975 628 4,605 49 1,291 6,573 12,409 0 0 93 12,501 ‐5,928 ‐115,457

18 1976 743 5,629 30 1,330 7,732 12,409 0 0 57 12,465 ‐4,733 ‐120,190

19 1982 1,107 5,621 75 1,351 8,155 12,409 0 0 106 12,515 ‐4,360 ‐124,550

20 1985 649 3,639 ‐85 1,426 5,628 12,409 0 0 78 12,486 ‐6,858 ‐131,408

21 1986 766 4,338 ‐75 1,488 6,518 12,409 0 0 41 12,450 ‐5,932 ‐137,340

22 1966 955 6,357 ‐46 1,558 8,825 12,409 0 0 133 12,542 ‐3,717 ‐141,057

23 1974 1,020 5,893 141 1,580 8,634 12,409 0 0 36 12,444 ‐3,810 ‐144,867

24 1975 628 4,605 2 1,641 6,877 12,409 0 0 48 12,456 ‐5,580 ‐150,446

25 1976 748 5,629 ‐20 1,643 8,001 12,409 0 0 47 12,455 ‐4,455 ‐154,901

838 5,229 102 788 6,957 12,409 0 288 456 13,153 ‐6,196
Average

Model Year 1 ‐ 25

Annual Water Budget – Arlington Basin

Scenario SAR‐T3‐4

Model

Year

Hydrologic 

Year

(Average)

acre‐ft acre‐ft acre‐ft
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Usable Groundwater in Storage Estimation for the San Bernardino, Rialto‐Colton,

Riverside, and Arlington Groundwater Basins – Summary Report
Table 25

Areal Recharge 

from 

Precipitation 

and Applied 

Water

Recharge from 

Mountain Front 

Runoff

Underflow

Inflow from

Riverside

Basin

Underflow

Inflow from

Hole Lake

Total 

Inflow

Groundwater

Pumping

Evapotra‐

nspiration

Underflow

Outflow to

Hole Lake

Underflow

Outflow to

Temescal Basin

at Arlington

Narrows

Total 

Outflow

Change in 

Storage

Cumulative 

Change in 

Storage

1 1966 821 6,357 ‐136 0 7,042 8,058 0 1,414 1,020 10,492 ‐3,450 ‐3,450

2 1967 709 5,430 399 0 6,538 8,058 0 1,630 1,551 11,239 ‐4,701 ‐8,151

3 1968 636 5,143 670 0 6,449 8,080 0 1,555 1,725 11,359 ‐4,910 ‐13,061

4 1969 2,351 11,607 1,625 0 15,583 8,058 0 1,571 1,791 11,419 4,164 ‐8,897

5 1970 779 6,177 1,193 0 8,149 8,058 0 1,348 1,949 11,354 ‐3,205 ‐12,102

6 1971 756 6,024 1,222 0 8,002 8,058 0 1,220 1,988 11,266 ‐3,264 ‐15,366

7 1972 656 4,895 1,306 0 6,858 8,080 0 1,034 1,992 11,105 ‐4,247 ‐19,614

8 1973 782 5,633 1,365 0 7,780 8,058 0 834 1,921 10,814 ‐3,033 ‐22,647

9 1974 789 5,893 1,399 0 8,082 8,058 0 654 1,873 10,586 ‐2,503 ‐25,150

10 1975 635 4,605 1,329 0 6,569 8,058 0 476 1,810 10,344 ‐3,775 ‐28,925

11 1976 751 5,629 1,400 0 7,779 8,080 0 320 1,748 10,147 ‐2,368 ‐31,293

12 1977 752 5,575 1,424 0 7,751 8,058 0 165 1,673 9,896 ‐2,145 ‐33,438

13 1978 2,477 11,007 2,071 0 15,555 8,058 0 304 1,561 9,923 5,633 ‐27,805

14 1979 1,107 6,603 1,613 0 9,324 8,058 0 280 1,527 9,864 ‐541 ‐28,346

15 1980 2,224 10,228 1,883 0 14,335 8,080 0 537 1,541 10,158 4,178 ‐24,168

16 1981 662 4,389 1,308 0 6,359 8,058 0 526 1,518 10,101 ‐3,742 ‐27,910

17 1982 1,109 5,621 1,390 0 8,120 8,058 0 551 1,480 10,090 ‐1,969 ‐29,880

18 1983 1,749 7,875 1,706 0 11,331 8,058 0 542 1,474 10,074 1,257 ‐28,623

19 1984 820 5,134 1,316 0 7,269 8,080 0 395 1,548 10,023 ‐2,753 ‐31,376

20 1985 660 3,639 1,314 0 5,613 8,058 0 278 1,505 9,841 ‐4,227 ‐35,603

21 1986 793 4,338 1,311 1 6,444 8,058 0 119 1,442 9,619 ‐3,176 ‐38,779

22 1987 709 3,712 1,260 71 5,752 8,058 0 7 1,392 9,457 ‐3,705 ‐42,484

23 1988 798 4,090 1,254 245 6,388 8,080 0 0 1,329 9,409 ‐3,021 ‐45,505

24 1989 700 3,529 1,255 424 5,908 8,058 0 0 1,277 9,335 ‐3,427 ‐48,931

25 1990 713 3,584 1,245 590 6,131 8,058 0 0 1,222 9,280 ‐3,149 ‐52,080

998 5,869 1,285 53 8,205 8,063 0 630 1,594 10,288 ‐2,083
Average

Model Year 1 ‐ 25

Annual Water Budget – Arlington Basin

Scenario SAR‐T3‐5

Model

Year

Hydrologic 

Year

(HCP)

acre‐ft acre‐ft acre‐ft
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San Bernardino Valley Municipal Water District and Western Municipal Water District

Usable Groundwater in Storage Estimation ‐ Summary Report
APPENDIX A

No. Commenter Comment GEOSCIENCE Response

1 RPU Could a list be provided that identifies all the wells that were included in the analysis? Were the wells 
included in the analysis limited to municipal wells, or were private wells included as well?

The wells used for this analysis are listed in Tables 3 through 5 of the summary report. Private wells 
were not considered. This was clarified in the final report.

2 RPU In Table 1 (Summary of Well Information and Potential Deepening Depth), it looks as though the bottom 
of a well’s screen interval was compared with the depth to Bedrock. The difference was then included as 
the potential deepening depth. Could this be confirmed or explained if this understanding is incorrect?

That is correct. This relationship is described in footnote 3 on the Summary of Well Information 
and Potential Deepening Depth tables (Tables 3 through 5 of the summary report).

3 RPU If the understanding above is correct, it would seem that the majority of existing wells would be included 
on this list given that most of the time, screen intervals don’t go all the way down to bed rock. However, 
there seems to be a lack of wells being included for Rialto‐Colton, Riverside, and Arlington basins. 
Riverside‐Highland, Rubidoux, City of Colton, and West Valley all produce water for municipal purposes 
within the Riverside Basin yet no wells belonging to these agencies were included in the Riverside Basin.  
Why?

Wells included in Tables 3 through 5 of the summary report have known screen interval 
information. Many of the wells in the locations mentioned in the comment do not have 
information on the screened interval and could therefore not be used to determine the Potential 
Deepening Depth. This is mentioned in the summary report in Section 3.5: Limitations.

4 RPU The exercise completed in TM 2, while theoretical, does not account for clay layers or poorly producing 
layers that exist within the aquifer. Could the report put this exercise into context and provide additional 
information that speaks to how this effort is theoretical and doesn't necessarily represent actual 
conditions. While there may be additional depth within a well that this exercise is saying can be screened, 
we wouldn't pursue adding additional screen if the aquifer at that depth consisted of clay or non‐water 
bearing material.

The clay percentage for the additional depth for deepening wells was provided in Tables 3 through 
5 based on results from the lithologic model.
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No. Commenter Comment GEOSCIENCE Response

1 RPU Section 2.1: During the modeling simulations, how was imported water recharge in the SBBA, Rialto‐
Colton, Riverside, and Arlington groundwater basins accounted for?

Annual average imported water recharge in the SBBA was assumed to be 33,400 acre‐ft/yr during 
25‐year simulation period based on DWR’s future projection for Table A allocation. Predictive 
model runs assumed that no imported water recharge occurred in Rialto‐Colton (this will change 
once the Rialto‐Colton Groundwater Council develops a management plan), Riverside, and 
Arlington Basins (not sure of the status of a management plan for this basin, WMWD is the lead). 
This was clarified in the summary report in Section 4.1.3.

2 RPU Section 2.3 Groundwater Pumping: Geoscience utilized the 2015 San Bernardino Valley Regional Urban 
Water Management Plan to determine 2040 pumping assumptions. However, Riverside, Rubidoux, and 
Western/Elsinore were not included in this Urban plan. How was 2040 production identified for the SBBA, 
Rialto‐Colton, Riverside, and Arlington basins?

Additional Urban Water Management Plans were used to develop 2040 pumping assumptions, as 
follows:

•  City of Riverside was based on the 2015 Urban Water Management Plan for Riverside Public 
Utilities Water Division

•  Rubidoux was based on the 2015 Urban Water Management Plan – Rubidoux Community 
Services District

•  Western was based on the 2015 Urban Water Management Plan – Western Municipal Water 
District

These sources were added to the final summary report.

3 RPU Section 2.3: Could a table be provided that identifies the agencies included in this analysis, what their 
2015 and 2040 production estimates were by groundwater basin?

The total anticipated demand for each basin is included in the San Bernardino Valley Regional 
Urban Water Management Plan (RUWMP).  Values for 2020 (since 2015 was not available) and 
2040 were included in the final summary report.

4 RPU Could an appendix or table be added that expands on Table 3‐1 to show the change in storage for each 
year, and what the inflows and outflows for each basin were?

Water budget tables showing annual inflows, outflows, and change in storage were included in the 
summary report as Tables 6 through 25.

5 RPU How was imported water recharge and management on 822 amsl within the Colton and Riverside North 
basin handled in these simulations? The simulations started at current conditions, which are at or close to 
822 amsl.  Given that the storage decreased, water levels are assumed to have dropped below 822 amsl 
triggering certain recharge obligations or a potential shift in production.  How was this analyzed?  Can we 
get a table describing the imported water recharge or management approach?  Is this analysis diverging 
from the Judgment?  Was production increased in the SBBA for Plaintiffs, and if so by how much, rather 
than actively maintaining 822 amsl?  Was this included in the SBBA pumping demands?

Management of this water level requirement was not part of this scope of work.

6 RPU In regards to using the cumulative departure from the mean annual precipitation from the precipitation 
index shown on Figure 1 – Riverside recalls that the HCP started by using the Hospital Gage due to the 
long record.  What is the reason to switch to the 3 gage index given that they started in 1931? Are you 
applying the SBBA hydrologic conditions to the Rialto‐Colton, Riverside, and Arlington groundwater 
basins?

The precipitation index used to characterize each hydrologic year as wet, dry, or average is 
appropriate for the task because it is reflective of the source of flow for the main tributaries of the 
Santa Ana River, which run through the SBBA. Since recharge from streambed percolation 
represents a larger groundwater inflow term than recharge from areal precipitation, the 
precipitation index is considered to be a better indicator of wet or dry years ( since the source of 
streamflow originates at higher elevation, represented by these three gages). However, the 
precipitation index was only used to classify the hydrology; actual precipitation from local stations 
was used for the model scenarios.
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