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Figure 1: Project Area
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Figure 2: District and Water Agency Boundaries
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Figure 3: Bunker Hill Sub Basins
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Figure 4: Precipitation Trends and Station Locations
October 2017 - September 2018
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Figure 6: Water Elevation Contour Surface Fall 2018
Engineering Investigation Report 2019

O

0 2.5 5 7.5 101.25
Miles

Coordinate System: 
NAD 1983 StatePlane California V FIPS 0405 Feet

Projection: Lambert Conformal Conic
Datum: North American 1983

Source: SBVWCD. CASIL, SBVMWD
GIS Contact: K. Scholte

March 7, 2019

Legend
#* Well Locations
Depth to Water 2018

50 - 100 ft
100 - 150 ft
150 - 200 ft
200 - 250 ft
250 - 300 ft
300 - 350 ft
350 - 400 ft
Cities
Highways
Major Streams
District Boundary
Bunker Hill Basin Boundary

Bunker Hill Faults
Accurately Located Fault Traces
Approximately located Fault Traces
Inferred Fault Traces
Concealed Fault Traces
Aerial Photo Lineament

Santa Ana River



Muscoy

Rialto

Colton Mentone

Fontana

Redlands

Highland

Blue Jay

Bryn Mawr

Crestline Twin Peaks

Loma Linda

Lytle Creek

Bloomington

San Bernardino

East Highlands

Running Springs

Arrowhead Highlands

YucaipaGrand Terrace

Calimesa

Santa Ana River

Mill Creek

Lytle Creek

City Creek

Cajon Creek

Plu
ng

e Creek

DevilCa nyon Creek

Warm Cree
k

Be
ar

Cr
ee

k

15

91

60

66

18

38

330

210

210

15

10

10

215

215

215

Figure 7: Key Wells (Appendix B Hydrographs)
2017-2018
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Figure 8: Groundwater Production Bunker Hill Basin
Total Well Production for July 2017 - June 2018
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Estimate of Production for Current Water Year
(July 2018 to June 2019)

SBVWCD 2019 Engineering Investigation Figure 10
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Average Annual Precipitation* [in] 

Estimated Annual Production of  
205,586 acre-ft 

Regression analysis based on data for the  
period of July 1991 to June 2018 

*Based on Big Bear Dam, Camp Angelus, Devore CDF, Lake Arrowhead, Mentone CDF 
Redlands Country Club, San Bernardino County Hospital, Santa Ana Powerhouse #3, and Yucaipa CDF. 

Assumed Precipitation of 11.77 inches for  
Current Water Year (56.0% of Normal) 



Estimate of Production for Ensuing Water Year
(July 2019 to June 2020)

SBVWCD 2019 Engineering Investigation Figure 11
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Average Annual Precipitation* [in] 

Estimated Annual Production of  
207,314 acre-ft 

Regression analysis based on data for the  
period of July 1991 to June 2018 

*Based on Big Bear Dam, Camp Angelus, Devore CDF, Lake Arrowhead, Mentone CDF 
Redlands Country Club, San Bernardino County Hospital, Santa Ana Powerhouse #3, and Yucaipa CDF. 

Assumed Precipitation of 21.04 inches for  
Ensuing Water Year (100% of Normal) 
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Summary of Percentage of Normal Precipitation
 1986 to 2018 (Water Year - Oct. to Sept.)

SBVWCD 2019 Engineering Investigation Table 1

Station

Historic
Annual

Avg.
[in]

1987
-1988
[in]

1988
-1989
[in]

1989
-1990
[in]

1990
-1991
[in]

1991
-1992
[in]

1992
-1993
[in]

1993
-1994
[in]

1994
-1995
[in]

1995
-1996
[in]

1996
-1997
[in]

1997
-1998
[in]

1998
-1999
[in]

1999
-2000
[in]

2000
-2001
[in]

2001
-2002
[in]

2002
-2003
[in]

2003
-2004
[in]

2004
-2005
[in]

2005
-2006
[in]

2006
-2007
[in]

2007 - 
2008  
[in]

2008 - 
2009 
[in]

2009 - 
2010 
[in]

2010 - 
2011 
[in]

2011 - 
2012 
[in]

2012 - 
2013 
[in]

2013 - 
2014 
[in]

2014 - 
2015 
[in]

2015 - 
2016 
[in]

2016 - 
2017 
[in]

2017 - 
2018 
[in]

Each Station 29-
Yr. Avg. [in.]

Big Bear City 12.83 8.66 6.18 3.38 16.00 14.58 26.01 10.28 19.41 13.28 11.59 20.64 7.42 5.15 0.01 0.00 0.00 0.00 0.00 0.00 0.00 10.21 14.62 19.55 25.33 16.27 10.46 8.54 9.28 11.18 21.09 7.79 10.22

Big Bear Dam 31.81 13.50 17.40 17.60 32.80 31.90 69.70 27.60 52.40 24.40 18.60 54.30 14.20 20.60 21.40 9.20 38.10 19.60 59.10 26.40 10.30 23.10 19.70 26.00 20.20 10.44 5.19 11.72 25.81 18.38 25.28 23.58 25.44

Camp Angelus 22.61 4.95 17.20 17.90 0.00 28.20 0.00 17.20 46.70 26.00 30.50 55.30 16.10 21.10 21.50 7.70 35.40 13.20 35.20 41.90 0.00 2.70 18.00 18.80 1.70 16.8 9.03 10.6 41.0 11.2 36.3 16.5 19.96

Crafton Hills 13.31 12.10 9.20 7.40 15.38 14.88 28.18 11.26 27.22 9.13 16.67 25.55 7.29 6.40 10.49 2.46 17.57 9.47 31.39 11.45 3.34 13.34 9.90 17.80 24.52 9.57 9.69 6.55 13.06 10.56 19.12 6.27 13.46

Del Rosa Ranger 
Station 17.66 18.92 13.16 12.85 8.79 24.24 41.39 12.30 27.69 14.21 17.31 37.26 8.30 12.73 16.60 6.09 19.69 13.02 38.55 17.40 8.77 17.80 13.61 22.01 30.84 11.68 2.22 4.54 6.75 6.32 24.37 9.06 16.72

Devore CDF 26.35 20.87 23.51 16.85 21.92 31.50 65.45 19.66 39.77 23.96 33.10 52.69 13.61 8.04 15.52 10.90 35.35 16.44 60.36 24.80 8.86 25.22 16.51 34.12 43.20 17.47 14.5 13.81 18.14 15.29 35.05 12.21 25.44

Fallsvale 28.45 20.30 3.50 51.00 22.50 36.00 71.90 52.00 54.90 22.10 33.80 53.00 16.30 19.20 15.30 6.50 37.50 19.80 59.70 26.90 11.10 29.30 25.00 2.85 29.51 22.9 14.1 26.3 25.58 22.31 47.64 20.77 29.02

Lake Arrowhead 36.50 28.38 24.27 18.48 29.96 43.21 19.27 10.04 62.60 32.70 36.50 72.80 18.10 25.80 28.60 10.70 36.50 22.70 66.40 29.50 13.60 40.40 30.30 46.00 37.76 25.1 21.3 26.7 14.73 24.3 48.91 25.2 31.32

Loma Linda FD 10.54 9.15 7.68 6.93 11.72 12.57 24.27 10.81 21.17 8.65 9.78 22.74 5.12 7.74 6.38 2.45 14.48 8.06 22.59 11.06 3.51 9.64 8.95 13.10 18.24 6.79 6.42 9.06 9.5 7.86 16.13 5.91 10.92

Lytle Creek at 
Foothill 13.02 12.96 3.90 8.50 15.51 14.91 31.59 9.16 25.51 12.23 13.83 25.84 6.25 9.81 12.12 4.00 13.60 7.16 27.23 11.22 3.84 11.89 8.12 13.03 21.63 6.9 4.51 8.34 10.18 7.04 18.02 4.99 12.38

Lytle Creek Fire 
Station 23.08 22.40 12.72 17.90 32.07 49.09 87.71 20.50 47.57 24.49 23.10 52.18 11.81 20.40 18.34 4.47 16.96 12.09 44.11 18.92 4.22 21.89 3.32 0.00 28.46 8.18 7.33 10.11 9.07 13.57 31.02 11.9 22.13

Mentone CDF 12.35 10.67 8.70 7.33 14.76 14.57 27.40 11.68 23.25 9.42 15.50 27.09 4.28 9.08 10.16 4.06 15.00 10.38 24.94 11.01 5.41 10.76 9.39 14.96 17.77 7.9 7.33 3.11 0.89 8.57 15.14 5.28 11.80

Oak Glen 24.06 21.46 17.82 17.71 26.92 30.78 57.96 18.76 57.92 20.04 30.39 49.46 11.32 17.12 11.24 6.72 14.28 18.39 34.14 22.58 9.71 27.54 18.11 29.72 36.82 15.13 15.69 14.07 20.54 18.78 16.04 7.44 23.05

Redlands - Roth 11.27 11.18 8.08 7.21 13.34 14.96 25.57 10.06 20.49 8.08 10.77 22.29 6.46 7.41 10.38 3.35 12.18 9.16 24.43 9.52 3.31 9.46 8.91 15.12 17.38 4.34 1.54 2.08 2.72 1.7 14.42 5.43 10.37

Redlands Country 
Club 12.23 12.49 9.38 7.19 13.95 14.58 26.96 11.90 15.76 0.65 9.03 17.22 6.30 5.68 9.96 3.97 16.45 11.58 29.37 10.30 4.13 11.93 11.35 17.25 22.33 8.84 8.82 6.92 10.37 8.61 16.9 5.53 11.80

San Bernardino 
CDF 16.56 18.26 12.85 10.55 15.49 21.89 37.35 4.46 20.29 15.77 16.17 34.32 9.30 13.62 16.61 5.29 13.14 11.54 37.28 16.39 6.33 18.91 10.73 20.45 27.94 10.63 7.69 11.3 11.19 10.91 23.3 7.99 16.06

San Bernardino Co. 
Hospital 16.12 14.97 13.78 9.52 15.60 18.09 34.44 12.40 25.94 11.94 17.80 32.67 8.02 11.09 2.43 3.60 17.06 10.49 29.89 13.20 4.68 12.81 9.96 17.03 21.76 9.58 9.36 10.97 10.97 8.96 19.15 6.67 14.35

Santa Ana 
Pumphouse #3 16.07 15.08 12.22 10.20 18.54 18.28 36.68 14.00 24.85 11.05 16.60 27.95 7.01 6.78 8.63 3.23 18.24 9.40 27.65 11.78 6.13 10.73 9.75 14.58 20.18 8.62 9.12 7.42 9.57 9.29 16.47 6.76 13.77

Yucaipa CDF 15.28 14.04 10.76 9.71 17.52 19.37 34.60 10.00 14.70 10.89 16.06 24.70 7.63 11.10 9.92 5.66 19.47 11.84 32.70 13.14 6.56 14.67 12.11 18.79 25.09 11.8 5.25 4.45 12.49 11.11 17.18 6.47 14.19

Yucaipa Valley 
Water District 15.22 13.69 10.60 10.19 16.48 16.80 32.37 11.35 28.54 10.19 16.93 28.60 9.87 9.63 9.65 5.27 19.50 11.10 32.73 12.52 5.53 14.79 10.47 17.68 22.74 10.8 9.6 7.58 12.39 10.31 18.38 6.48 14.61

Percent of Normal 100% 81% 65% 72% 96% 125% 208% 81% 175% 82% 105% 196% 52% 66% 68% 28% 109% 65% 191% 91% 32% 90% 72% 101% 131% 64% 48% 54% 73% 63% 128% 54% 92%

Total Station 
Average 18.77

Source: San Bernardino County Department of Transportation/Flood Control









Production for Sub-basins of Bunker Hill Basin
Preceding Water Year (July 2017 to June 2018)

SBVWCD 2019 Engineering Investigation Table 5

Sub-area
Production

July 2017 to June 2018
[acre-ft]2

Bunker Hill I - Northeast of Interstate 215 6,222
Bunker Hill I - Southwest of Interstate 215 14,375
Bunker Hill II - West of Mentone Fault 25,789
Bunker Hill II - East of Mentone Fault, North 4,030
Bunker Hill II - East of Mentone Fault, South 828
Lytle Basin - Northwest of Barrier J 0
Lytle Basin - Southeast of Barrier J 6,885
Pressure Zone - North of Santa Ana Wash 45,969
Pressure Zone - Santa Ana Wash 57,608

Total 161,708

Notes:  198 Wells Used in these Calculations
1 - Refer to Appendix C for Well Values Compiled for Estimate.
2 - Estimated for Water Year July 2017-June 2018 production.

Data Sources: 15 Primary Water Purveyors (excluding Fontana Union), 
                              as well as San Bernardino Watermaster, and SBVMWD.



Estimates of Percentage of Normal Precipitation for Previous Water Year
July 2017 to June 2018

SBVWCD 2019 Engineering Investigation Table 6

 
[0] [1] [2] [3] [4] [5] [6] [7]

Season - July to December Season - January to June Jul. 2017-
Jun. 2018

Historic 
Average 
Annual

2017-2018 Historic 
Average

Sum Jul 
2017 to Dec 

2017
% of Normal Historic 

Average

Sum Jan 
2018 to Jun 

2018
% of Normal Water Year 

% of Normal

[inches] [inches] [inches] [inches] [%] [inches] [inches] [%] [%]
Big Bear Dam 31.81 23.58 10.47 2.63 25% 23.75 20.96 88% 69%
Devore CDF 26.35 12.21 8.47 1.72 20% 18.02 11.33 63% 49%

Camp Angelus 22.61 16.45 7.65 3.69 48% 14.22 12.40 87% 74%
Lake Arrowhead 36.50 25.20 11.82 4.12 35% 23.74 20.88 88% 70%

Mentone CDF 12.35 5.28 3.84 0.37 10% 8.57 5.18 60% 45%
Redlands Country 

Club 12.23 5.53 3.98 0.37 9% 6.84 5.49 80% 54%

San Bernardino 
County Hospital 16.12 6.67 4.94 0.79 16% 10.31 6.64 64% 49%

Santa Ana 
Pumphouse #3 16.07 6.76 5.38 1.25 23% 10.09 6.36 63% 49%

Yucaipa CDF 15.28 6.47 5.03 0.59 12% 10.33 6.28 61% 45%

Avg (in)  = 21.04 12.02 Average = 22.0% Average = 72.8%

2017-18 Average = 56.0%
[1], [4]: Based on data provided by San Bernardino County Department of Transportation/Flood Control
[3] = ([2] / [1] ) x 100
[5] = [0] - [2]
[6] = ([5] / [4]) x 100
[7] =(( [2] + [5]) / ([1] + [4])) x 100

Station

July to June





Summary of Surface Distribution Water for Bunker Hill Basin
 1990 to 2018

SBVWCD 2019 Engineering Investigation Table  8

Streamflow Diversions 1990
[acre-ft]

1991
[acre-ft]

1992
[acre-ft]

1993
[acre-ft]

1994
[acre-ft]

1995
[acre-ft]

1996
[acre-ft]

1997
[acre-ft]

1998
[acre-ft]

1999
[acre-ft]

2000
[acre-ft]

2001
[acre-ft]

2002
[acre-ft]

2003
[acre-ft]

2004
[acre-ft]

Lytle Creek
Fontana Union WC 204 1,633 12,980 7,343 12,601 9,893 10,730 7,266 8,626 9,695 4,131 5,829 2,906 3,029 3,774
Mount Vernon WC 724 724 724 1,143 102 0 0 0 0 312 786 778 975 1,442 754
Rialto, City of 792 1,014 743 193 843 44 1,070 393 896 1,461 NA 1,305 1,143 726 1,707
San Bernardino, City of 1,448 1,448 1,448 520  2,400 2,400 0 0 0 0 0 0 0 580
West Valley Water District 2,554 3,701 3,696 3,696 3,697 3,696 3,686 4,079 3,696 3,408 3,047 3,175 2,573 2,380 4,710
Subtotal 5,722 8,520 19,591 12,895 17,243 16,033 17,886 11,738 13,218 14,876 7,964 11,087 7,597 7,577 11,525
Mill Creek
Redlands, City of 6,794 11,109 14,559 19,086 14,505 9,786 12,250 10,250 11,224 11,951 8,852 9,496 5,867 12,541 10,168
SBVWCD Mill Creek Spreading 8,638 21,359 8,522 16,347 3,791 5,576 17,227 2,025 3,868 3,337 352 4,489 3,089
Subtotal 6,794 11,109 23,197 40,445 23,027 26,133 16,041 15,826 28,451 13,976 12,720 12,833 6,219 17,030 13,257
Bunker Hill Creeks
Arrowhead Water & Power   West Twin Crk  50
Arrowhead Water & Power East Twin Crk 1,606 7,417 2,178 16,821 2,225 9,277 3,273 4,451 9,734 2,276 1,420 1,339 616 2,500
Devore Water Company  Kimbark  Lower Cajon 29
Subtotal 1,606 7,417 2,178 16,821 2,225 9,277 3,273 4,451 9,734 2,276 1,420 1,339 616 0 2,579
Santa Ana River
Bear Valley Mutual WC 11,244 20,651 26,014 42,079 23,812 30,794 38,252 31,479 36,632 30,245 29,498 26,301 23,458 12,633 11,227
Redlands Water Co 577       760       588
SBVWCD SAR Spreading 7,268 12,767 41,950 11,427 20,040 13,331 10,361 40,346 6,167 5,085 3,315 1,371 12,330 5,669
Subtotal 11,821 27,919 38,781 84,029 35,239 50,834 51,583 42,600 76,978 36,412 34,583 29,616 24,829 24,963 17,484
Imported Water Spreading
Sweetwater basin 6,834 982 128 2,370 2,674 0 96 0 4 0 4,194 1,725 6,559 4,654 2,684
Badger Basin 10 0 0 0 0 0 0 4 0 0 0 4
Waterman Basin 0 0 0 0 0 0 0 0 3,528 250 0
SBVWCD Santa Ana Basins 82 1,223 0 0 0 0 0 99 7,153 6,853 2,229 924
SBVWCD Mill Creek Basins 1,462 1,696
Subtotal 6,844 1,064 128 2,370 3,897 0 96 0 4 0 4,297 10,340 18,636 7,133 3,612

Streamflow Diversions 2005
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2006
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2007
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2008
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2009      
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2010      
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2011      
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2012      
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2013      
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2014      
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2015      
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2016      
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2017      
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2018      
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Avg.
[acre-ft]

Lytle Creek
Fontana Union WC 4,439 12,203 6,516 6,727 5,776 10,052 18,037 7,656 3,775 3,586 3,407 3,236 3,075 2,921 6,622
Mount Vernon WC 70 250 437 927 1,132 167 685 578 520 468 421 379 341 307 522
Rialto, City of 1,209 1,448 1,160 1,165 1,135 1,000 1,148 1,319 996 1,020 871 1,041 1,206 1,133 1,006
San Bernardino, City of 5 254 483 498 450 450 0 0 0 0 0 0 0 0 442
West Valley Water District 2,079 3,081 NA 3,369 2,435 3,322 3,382 2,954 2,369 3,810 3,389 1,737 2,516 2,291 3,162
Subtotal 7,802 17,236 8,596 12,686 10,928 14,991 23,252 12,507 7,660 8,884 8,088 6,393 7,138 6,652 11,755
Mill Creek
Redlands, City of 12,574 15,409 9,607 12,332 7,785 10,076 13,492 6,085 7,041 4,657 3,912 4,400 6,121 5,818 9,922
SBVWCD MC 29,138 9,510 1,531 3,810 4,450 8,891 16,185 4,666 1,734 888 1,080 1,057 5,395 1,998 6,998
Subtotal 41,712 24,919 11,138 16,142 12,235 18,967 29,677 10,751 8,775 5,545 4,992 5,457 11,515 7,816 16,921
Bunker Hill Creeks
Arrowhead Water & Power West Twin Crk 50 50 50 40 40 40 46 46 41 46 46 46 47 47 46
Arrowhead Water & Power East Twin Crk 1,750 1,700 1,725 3 0 0 1,097 1,097 987 889 800 720 648 583 2,755
Devore Water Company  Kimbark 97 80 62 68 51 56 78 37 33 62 62 62 62 62 60
Subtotal 1,897 1,830 1,837 111 91 96 1,221 1,180 1,062 997 908 828 757 692 2,861
Santa Ana River
Bear Valley Mutual WC 12,516 17,689 11,560 13,519 7,303 7,000 14,673 12,583 8,440 5,011 3,900 3,590 6,823 6,227 18,109
Redlands Water Co 981 1,044 884 625 654 629 739 4,917 2,036 5,201 5,629 6,957 6,059 5,845 2,596
SBVWCD SAR Spreading 27,841 14,476 4,002 17,550 8,456 21,662 36,801 9,073 5,519 1,537 2,982 2,766 20,924 2,618 13,130
Subtotal 41,338 33,209 16,446 31,694 16,413 29,291 52,213 26,573 15,995 11,749 12,511 13,312 33,806 14,690 33,834
Imported Water Spreading
Sweetwater basin 2,420 2,414 5,205 4,994 3,002 3,983 4,457 6,413 4,514 1,672 4,933 6,286 6,083 1,683 3,137
Badger Basin 0 0 0 0 0 1,649 2,875 404 0 0 3,429 3,322 466 487
Waterman Basin 0 0 39 9,216 9,368 12,499 10,667 14,089 7,533 0 4,543 12,799 19,108 9,902 4,542
SBVWCD Santa Ana Basins 2,117 3,782 1,994 56 1,689 14 1,515 603 2 19 61 5,399 22,087 3,608 2,366
SBVWCD Mill Creek Basins 0 1,022 665 711 510 0 0 0 500 3,916 468 842
Subtotal 4,537 6,196 7,238 14,266 15,081 17,161 18,999 24,490 12,453 1,691 9,537 28,413 54,516 16,127 11,373

Assumed as average and are provisional data.

Total = 76,743
'18 Total = 45,977

Surface Diversions, comments: 
The amount of water for surface distribution for the ensuing water year (October 1, 2017 to September 30, 2018) was estimated based on the average surface
for the Santa Ana River, Bunker Hill Creeks, Mill Creek, and Lytle Creek for the period of 1990 to 2018.  As shown in Table 8 above, the average surface diversion 
for the Santa Ana River, Bunker Hill Creek, Mill Creek , and Lytle Creek, including Department of Water Resources purchased water, between 1990 to 2018 was 33,834; 2,861; 16,921; 11,755
acre-feet respectively. 
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