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Name Age Geologic Unit

Disturbed ground Holocene Artificial Fill

Artificial fill Holocene Artificial Fill

Qw Very young wash deposits Holocene Very Young and Young Axial-Channel and Wash Deposits
Qa Very young axial-channel deposits Holocene Very Young and Young Axial-Channel and Wash Deposits
Qv Very young alluvial-valley deposits Holocene Very Young and Young Axial-Channel and Wash Deposits
Qyw [Young wash deposits Holocene Very Young and Young Axial-Channel and Wash Deposits
Qyv Young alluvial-valley deposits Holocene Very Young and Young Axial-Channel and Wash Deposits
Qf Very young alluvial-fan deposits Holocene Very Young and Young Alluvial Deposits
Qc Very young colluvial deposits Holocene Very Young and Young Alluvial Deposits
Qt Very young talus deposits Holocene Very Young and Young Alluvial Deposits
Qsw Very young slope-wash deposits Holocene Very Young and Young Alluvial Deposits
Qls Very young landslide deposits Holocene Very Young and Young Alluvial Deposits
Qlv Very young lacustrine and fluvial deposits Holocene Very Young and Young Alluvial Deposits
Qe Very young eolian deposits Holocene Very Young and Young Alluvial Deposits
Qs Very young surficial deposits Holocene Very Young and Young Alluvial Deposits
Qyf Young alluvial-fan deposits Holocene Very Young and Young Alluvial Deposits
Qyc Young colluvial deposits Holocene Very Young and Young Alluvial Deposits
Qyt Young talus deposits Holocene Very Young and Young Alluvial Deposits
Qyls Young landslide deposits Holocene Very Young and Young Alluvial Deposits
Qye Young eolian deposits Holocene Very Young and Young Alluvial Deposits
Qys Young surficial deposits Holocene Very Young and Young Alluvial Deposits
Qow Old wash deposits Pleistocene Old and Very Old Alluvial Deposits
Qof Old alluvial-fan deposits Pleistocene Old and Very Old Alluvial Deposits
Qoa Old axial-channel deposits Pleistocene Old and Very Old Alluvial Deposits
Qov Old alluvial-valley deposits Pleistocene Old and Very Old Alluvial Deposits
Qols Old landslide deposits Pleistocene Old and Very Old Alluvial Deposits
Qoe Old eolian deposits Pleistocene Old and Very Old Alluvial Deposits
Qos Old surficial deposits Pleistocene Old and Very Old Alluvial Deposits
Quof |Very old alluvial-fan deposits Pleistocene Old and Very Old Alluvial Deposits
Quoa |Very old axial-channel deposits Pleistocene Old and Very Old Alluvial Deposits
Quols |Very old landslide deposits Pleistocene Old and Very Old Alluvial Deposits
Qvos |Very old surficial deposits Pleistocene Old and Very Old Alluvial Deposits
Quor [Very old regolith Pleistocene Old and Very Old Alluvial Deposits

Fernando Formation Pleistocene Fernando Group

Fernando Formation - Lower Member Pleistocene Fernando Group

Sedimentary Deposits of Live Oak Canyon Plio-Pleistocene Live Oak Canyon Deposits
Qstu  |San Timoteo Beds - Upper Member Plio-Pleistocene San Timoteo Formation
Qsts San Timoteo Beds - Upper Member, conglomeratic sandstone beds Plio-Pleistocene San Timoteo Formation
Qstr San Timoteo Beds - Reche Canyon Member Plio-Pleistocene San Timoteo Formation
Qstcq [San Timoteo Beds - Upper Member, quartzite-bearing conglomerate beds Plio-Pleistocene San Timoteo Formation
Tstm  |San Timoteo Beds - Middle Member Plio-Pleistocene San Timoteo Formation
Tstd San Timoteo Beds - Middle Member, highly deformed sandstone and conglomerate Plio-Pleistocene San Timoteo Formation
Tstl San Timoteo Beds - Lower Sandstone Member Plio-Pleistocene San Timoteo Formation
Tstf San Timoteo Beds - Fine-Grained Member Plio-Pleistocene San Timoteo Formation

Mount Eden Formation of Fraser (1931) - Heterogeneous Member Miocene Mt. Eden

Mount Eden Formation of Fraser (1931) - Arkosic and Lithis Sandstone Member Miocene Mt. Eden

Puente Formation - Undifferentiated Miocene Puente Formation

Puente Formation - Sycamore Canyon Member, conglomerate Miocene Puente Formation

Puente Formation - Sycamore Canyon Member Miocene Puente Formation

Puente Formation - Yorba Member Miocene Puente Formation

Puente Formation - Soquel Member, conglomerate Miocene Puente Formation

Puente Formation - Soquel Member Miocene Puente Formation

Puente Formation - La Vida Member Miocene Puente Formation

Undifferentiated consolidated sedimentary, metamorphic, and granitic rocks Miocene and Older Bedrock

Source: USGS OFR 2006-1217 (Morton and Miller, 2006) and USGS OFR 2010-1274 (Matti et al., 2015)

Q Alluvium Pliocene to Holocene Alluvium

Undifferentiated consolidated sedimentary, metamorphic, and granitic rocks Miocene and Older Bedrock

Source: CDMG Geologic Map of CA (Jennings, Strand, and Rogers, 1977)

GEOLOGIC LEGEND

See Figure 7a for Geologic Map
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Upper Santa Ana River Integrated Model -
Summary Report

Recharge from Mountain Front Runoff, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Cumulative Departure from Mean Annual Precipitation
San Bernardino County Hospital Station (1883-2016)
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Upper Santa Ana River Integrated Model -
Summary Report

Areal Recharge from Precipitation, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Wastewater Discharge, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Artificial Recharge, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Anthropogenic Return Flow
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Upper Santa Ana River Integrated Model -
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
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Summary Report
Scatterplot of Measured and Model-Simulated Water Level for the Rialto-Colton Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Scatterplot of Measured and Model-Simulated Water Level for the Riverside-Arlington Basin Model
1966 to 2016
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Upper Santa Ana River Integrated Model -
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Scatterplot of Measured versus Model-Simulated Monthly Streamflow at the Santa Ana River below Prado
Dam Gaging Station — January 1966 to December 2016

100000
R2=0.84
10000
*
¢ 2
B o ¢ o *
3 1000 o .
2 . b o
€ L 2 "
o L 2
v g *
& o o
£ 100 W ¢
5 * $ oo
2 »
K e ¥
5 .
3
3:: 10 A
]
-]
o
b=
1 _
T
«Q
0.1 T T T T T :
=
0.1 1 10 100 1000 10000 100000 (1]
Measured Monthly Streamflow, cfs 8

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured versus Model-Simulated Monthly Streamflow at the Santa Ana River below Prado Dam Gaging
Station—January 1966 to December 2016
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Groundwater Pumping

Rising Water Pool 2 & 3

Discharge to Pool 1 (Non-Ag &

Streamflow  Evapotranspiration (Ag) Appropriator) CDA
13,190 10,840 79,760 99,430 7,180

Deep Percolation of
Precipitation and
Applied Water

75,390

Artificial Streambed
Recharge Percolation
18,900 33,330

i i i i i

Change in
Groundwater Storage*

T -16,540

j Underflow

All values in acre-ft/yr

Note: Groundwater Pumping for Pool 2 & 3 (Non-Ag and Appropriator) is lower than model input by approximately
8,540 acre-ft/yr because of dry model cells. This will be resolved through further model calibration.

*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in
groundwater storage.
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Inflow from
North Riverside
Basin, Arlington
Narrows, Santa
Ana Mountains,

and Riverside
Narrows)

Underflow Inflow
from Chino Hills,
Six Basins,
Cucamonga Basin,
Rialto-Colton Basin,
Jurupa Mountains,
Pedley Hills, and
La Sierra Hills

32,050

34,190

AVERAGE ANNUAL
WATER BUDGETS FOR
THE CHINO BASIN MODEL
1966 to 2016
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scatterplot of Measured and Model-Simulated Daily Streamflow at the Santa Ana River at MWD Crossing
Gaging Station — January 1, 1966 to December 31, 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scatterplot of Measured and Model-Simulated Daily Streamflow at the Santa Ana River Prado Dam Inflow -
January 1, 1966 to December 31, 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scatterplot of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at E Street
Gaging Station — January 1966 to December 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scatterplot of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at MWD Crossing
Gaging Station — January 1966 to December 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scatterplot of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River Prado Dam
Inflow — January 1966 to December 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -

Summary Report

Hygrograph of Measured and Model-Simulated Daily Streamflow at the Santa Ana River at E Street Gaging

Station — January 1, 1966 to December 31, 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -

Summary Report

Hydrograph of Measured and Model-Simulated Daily Streamflow at the Santa Ana River at MWD Crossing

Gaging Station — January 1, 1966 to December 31, 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -
Summary Report

Hydrograph of Measured and Model-Simulated Daily Streamflow at the Santa Ana River Prado Dam Inflow —
January 1, 1966 to December 31, 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -
Summary Report

Hydrograph of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at E Street
Gaging Station — January 1966 to December 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -
Summary Report

Hydrograph of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at MWD
Crossing Gaging Station — January 1966 to December 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -

Summary Report
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Hydrograph of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River Prado Dam
Inflow — January 1966 to December 2016 (Upper SAR Watershed Model)
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Upper Santa Ana River Integrated Model -
Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
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Upper Santa Ana River Integrated Model -

Summary Report

Modeled Groundwater Elevation, ft amsl
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in the Yucaipa Basin Model Area - All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in Yucaipa Basin — Layer 1 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in Yucaipa Basin — Layer 2 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
Measured vs. Model-Calculated Water Levels in Yucaipa Basin — Layer 3 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in Yucaipa Basin — Layer 4 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Yucaipa Basin — Layer 5 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Temporal Distribution of Water Level Residuals in Yucaipa Basin - All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Histogram of Water Level Residuals in Yucaipa Basin — All Layers (1966 to 2016)

100%
Model Model
p Overestimation C Underestimation -
80%
60%
" This histogram shows a bell shape with over 22% of the
; water level residuals found in the range of +/- 20 ft,
§ and over 57% of the water level residuals found in the
3 range of +/- 60 ft.
(]
L 40%
20.8%
20% 16.1% 15.4%
11.1%
6.3% 7%  1.8%
3.9% 1.8% 4.3% 3.9% .
n _ _
0% __- — I == - . - . . . . . . -
Aoy & & 5 % g 08 58 8 8 2 g
o = s ot o o 5 o o 5 8 =
) pus o o ] o N © =
o | | ) o o » 2} [0} = ()
| (o)) B N o o o o
[e3] o o o o -
o (o]
B

Residual Bin, ft

10-Apr-20 GEOSCIENCE Support Services, Inc.



‘A 8UOZ ‘£86| dUe|d 8BS (uondslold "gq :Ag umesq -pealesal syybu Iy "ou| ‘sedines Hoddng JONIIDSOID ‘02020

desBoipAy_edieonA—Gg| B4 1dyWINS €6\ 102 19PONAPNISIBAINYS ™~ PMWAGS\foid” SO\ M

YVWD_Well_46
|/ Model Layer 2
2,600
_ 2,550
[%]
£ 2,500
¥ 2450
5 .
£ 2,400 . Y
2 xy
33,350 Y
5 ™M
- | £ 2300 s
| | 2 2250 M~ e r/‘/
2 , ~— W
N 8 2,200
o
2,150
2,100 \\\\}\\\\}\\\\}\\\\}\\\\}\\\\}\\\\}\\\\}\\\\}\\\\}
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Wilson_Creek_4
Model Layer 2

P
N

o v

YVWD_Well_6
Model Layer 2

YUCAIPA

BASIN

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

/\/

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

Hog_Canyon_2
Model Layer 2

pxwoz-y_sy

T

/]

YVWD_Well_43
Model Layer 1 EXPLANATION
2,800 =
2,750
i Integrated SAR Model Boundary
£ 2,700
2,650 s ——————
-.‘% 2,600 . y E Inactive Model Area
>
22,550
g 2,500 Groundwater Basin Boundary
-; 2,450 1 Groundwater Flow Barrier
3 2,400
5] Well Model Layer
2,350
2,300 e ey O 1
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 Q 2
o ®
T O 4
TN . 5
2 Measured
ya Updated Individual Model
-~ (Included in TM No. 1)
5 -
> / == Model-Calculated
, / (colored by layer)

San Bernardino Co

See Appendix B for additional hydrographs.

Riverside Co

N

2,350
YVWD_Well_28
= 2,300 Equestrian_Park_4 Model Layer 1
E 2,250 Model Layer 3
¥ 2,200 2,450 RIVERSIDE -
| e /. ARLINGTON
N ] — 2,400 BASIN
| &2 € 2350
> '’
2 2,100 M W yovy - - ; Location within — e
8 2,050 WM = 2,300 Integrated )
B M 25950 A A A A B RESS Al A SAR Model Area \ s
22,000 s (AN ’\ ‘
5 37,200 N V -
3 1,950 u Mo \
S 1900 ‘§ 2,150 Al SELECTED
1,850 b §2’1OO HYDROGRAPHS
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 82'050 i IN THE
\ 2,000
\ N YUCAIPA BASIN
\ 1,050 e 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 |
\ 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 ) J MODEL AREA
\ y 4 [ fa—
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 185

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in the SBBA Model Area - All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in the SBBA — Layer 1 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in the SBBA — Layer 2 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in the SBBA — Layer 3 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in the SBBA — Layer 4 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in the SBBA — Layer 5 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Temporal Distribution of Water Level Residuals in the SBBA - All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report

DRAFT

Histogram of Water Level Residuals in the SBBA Basin — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report

DRAFT

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin Model Area — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin — Layer 1 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin — Layer 2 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin — Layer 3 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin — Layer 4 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Measured vs. Model-Calculated Water Levels in Rialto-Colton Basin — Layer 5 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Temporal Distribution of Water Level Residuals in Rialto-Colton Basin — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Histogram of Water Level Residuals in Rialto-Colton Basin — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin Model Area — All Layers (1966 to

2016)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin — Layer 1 (1966 to 2016)
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Upper Santa Ana River Integrated Model -
Summary Report
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Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin — Layer 2 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
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Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin — Layer 3 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin — Layer 4 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report

Measured vs. Model-Calculated Water Levels in Riverside-Arlington Basin — Layer 5 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Temporal Distribution of Water Level Residuals in Riverside-Arlington Basin — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Histogram of Water Level Residuals in Riverside-Arlington Basin — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model -

Summary Report
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Measured vs. Model-Calculated Water Levels in Chino Basin — Layer 1 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Chino Basin — Layer 3 (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
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Measured vs. Model-Calculated Water Levels in Chino Basin — Layer 4 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Measured vs. Model-Calculated Water Levels in Chino Basin — Layer 5 (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Temporal Distribution of Water Level Residuals in Chino Basin - All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Histogram of Water Level Residuals in Chino Basin — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
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Measured vs. Model-Calculated Water Levels in the Prado Basin Area — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Histogram of Water Level Residuals in Prado Basin Area — All Layers (1966 to 2016)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Santa Ana River Water Level Profile
Layer 1 Dry Hydrology (September 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Santa Ana River Water Level Profile
2 000 Layer 1 Wet Hydrology (March 1983)
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Upper Santa Ana
Summary Report
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DRAFT

Annual Average = 7,830 acre-ft

1966 1971 1976 1981 1986 1991 1996 2001

2006 2011 2016

82z ainbi4

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Underflow from Bunker Hill Basin to Rialto-Colton Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Underflow from Lytle Basin to Rialto-Colton Basin

50,000

45,000

40,000

35,000

30,000

25,000

20,000

Annual Average

15,000 = 14,530 acre-ft

Underflow Across Basin Boundary, acre-ft/yr

10,000 4

5,000 -

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0€z @1nb14

10-Apr-20
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Underflow from Rialto-Colton Basin to Riverside Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Underflow from Riverside Basin to Chino Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Model-Calculated Monthly Streamflow, cfs
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Scatterplot of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at E Street
Gaging Station — January 1966 to December 2016 (Integrated SAR Model)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Scatterplot of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at MWD
Crossing Gaging Station — January 1966 to December 2016 (Integrated SAR Model)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scatterplot of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River Prado Dam
Inflow — January 1966 to December 2016 (Integrated SAR Model)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Hydrograph of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at E Street
Gaging Station — January 1966 to December 2016 (Integrated SAR Model)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Hydrograph of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River at MWD
Crossing Gaging Station — January 1966 to December 2016 (Integrated SAR Model)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Hydrograph of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River Prado Dam
Inflow — January 1966 to December 2016 (Integrated SAR Model)
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All values in acre-ft/yr

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

Rising Water Areal Recharge Recharge from _
Discharge to Groundwater from Mountain Front ~ Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
2,190 810 9,210 3,440 4,040 510 9,780 330
Change in
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Outflow to
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AVERAGE ANNUAL

WATER BUDGETS FOR
YUCAIPA BASIN
1966 to 2016
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

FIGURE 239
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-5,240

Areal Recharge
s dwat Recharge from
- roundwater from Streambed Mountain Artificial Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Recharge Return Flow
3,770 182,200 6,170 127,690 14,780 21,880 19,260
Change in
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All values in acre-ft/yr AVERAGE ANNUAL
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*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in THE SBBA
groundwater storage. 1966 to 2016
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Recharge

All values in acre-ft/yr

groundwater storage.

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

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Artificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,170 790
Change in
< ‘ J 190 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow
Basin Inflow from 14,530
Bunker Hill
17,010 Basin
4,700
AVERAGE ANNUAL

WATER BUDGETS FOR
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Cumulative Annual Change in Groundwater Storage for Rialto-Colton Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Cumulative Annual Change in Groundwater Storage for Riverside-Arlington Basin
1966 - 2016
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Cumulative Annual Change in Groundwater Storage for Chino Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Cumulative Annual Change in Groundwater Storage for Temescal Basin
1966 - 2016
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Mill Creek Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Cajon Creek Basin
VvD.2.01
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Cable Creek Basin
VD.2.02
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Lytle Creek Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at City Creek Basin
VD.2.05
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

10-Apr-20
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Upper Santa Ana River Integrated Model -

Summary Report

10-Apr-20

5,000

4,500

4,000

3,500

3,000

2,500

2,000

Stormwater Recharge, acre-ft/yr

1,500

1,000

500

DRAFT
Annual Increased Stormwater Recharge at Cajon-Vulcan 1 Basin
VD.2.07
Annual Average
=490 acre-ft/yr
Ly
Q
S
T III T I-I T T T T T T T T T T T T T I._|_._ m
N
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 g

Model Year

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Vulcan 2 Basin
VD.2.08
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Lytle-Cajon In-Channel Recharge Basin
VD.2.09
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Upper Santa Ana River Integrated Model -
Summary Report

Stormwater Recharge, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at Devil Creek Basin
VD.2.11
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at East Twin Creek Spreading Grounds
VD.2.13

20,000

18,000

16,000

14,000

12,000

10,000

8,000

Stormwater Recharge, acre-ft/yr

6,000

Annual Average
4,000 = 3,310 acre-ft/yr

2,000 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Model Year

2.z @anbi4

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Increased Stormwater Recharge at SAR Spreading Grounds*
VD.3
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Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community.

EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)
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Covered Activity
RPU.8 - Project ID
Riverside - Name of HCP Project
Basin
Recharge
Project

e Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Location within
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| SAR Model Area
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EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)
Covered Activity

RPU.8 - Project ID

Riverside - Name of HCP Project
Basin

Recharge
Project

e Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Location within y —
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EXPLANATION

Integrated SAR Model Boundary

RIVERSIDE-

ARLINGTON
BASIN Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)
Covered Activity
West.6 - Project ID
Arlington - Name of HCP Project
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Groundwater Basin Boundary
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Reduced Discharge at Rialto Wastewater Treatment Plant
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Upper Santa Ana River Integrated Model -
Summary Report
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Upper Santa Ana River Integrated Model -
Summary Report

Recharge, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
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5,000

4,500

4,000

3,500

w
o
S
S

Stormater Recharge, acre-ft/yr
N N
o (9]
o o
o o

1,500

1,000

500

Annual Stormwater Recharge at Riverside Basin
RPU.8

Annual Average
=1,460 acre-ft/yr

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Model Year

6.2 @anbi4

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Reduced Discharge from RWQCP (Chino Basin)
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Upper Santa Ana River Integrated Model -

Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Recharge at Cactus Basin
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Reduced Flow from RIX
WD.1

4,000

2,000

-2,000 -

-4,000 -

-6,000 Annual Average

- =-5,600 acre-ft/yr

-8,000

Reduced Flow from RIX, acre-ft/yr

-10,000

-12,000

-14,000

'16,000 T T T T T T T T T T T T T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Model Year

€8z @Inb14

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Recycled Water Recharge at Arlington Basin
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Deer. Creek

IEUA.1.02
Lower Day Basin

1

IEUA.1.02
Lower Day
Basin

EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)
Covered Activity

- Project ID

- Name of HCP Project

Groundwater Basin Boundary
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San Sevaine Basin Cells 1-5

IEUA.1.04
Victoria Basin Improvements

Day Creek

Refer to Table 17 for HCP Covered Activity
Description
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( "C’\ Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea,
[; 3 “ Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
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EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)
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Covered Activity
IEUA.1.11 - Project ID
Turner - Name of HCP Project
Basin

Groundwater Basin Boundary
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EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)
Covered Activity

IEUA.1.06 - Project ID
Jurupa - Name of HCP Project
Basin

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
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