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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 1: Upper Santa Ana River Inflows and Outflows
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 1: Sources of Santa Ana River Inflow
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Scenario 1: Relative Contribution of Sources of Santa Ana River Inflow
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Scenario 2a (Baseline): Annual Recharge from Mountain Front Runoff
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Upper Santa Ana River Integrated Model -
Summary Report

Underflow Inflow, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2a (Baseline): Annual Recharge from Precipitation
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Upper Santa Ana River Integrated Model -
Summary Report

Return Flow from Applied Water, 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 -
Summary Report

Surface Water Discharge, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
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Upper Santa Ana River Integrated Model -
Summary Report

Runoff from Within the Groundwater Basin, acre-ft/yr

10-Apr-20

400,000

350,000

300,000

250,000

200,000

150,000

100,000

50,000

0

DRAFT
Scenario 2a (Baseline): Annual Runoff from Within the Groundwater Basin
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
Annual Average
M Yucaipa -t
P Groundwater Basin - - ac_re /.yr -
®m SBBA Calibration|Calibration |Scenario 2a
i . 1966-2016 | 1966-1990 1-25
M Rialto-Colton -
_ _ _ Yucaipa 8,080 5,730 7,040
H Riverside-Arlington SBBA 33,910 29,880 36,020
= Chino Rialto-Colton 990 610 990
Riverside-Arlington 13,490 9,290 13,610
Chino 18,860 16,190 20,600
Total 75,330 61,700 78,260
T
c
rT 1T 1T 17T 17T 17T T 17T T T 17T T1TT1r T T T 1T 1T 1T 17T 17T 71T 71T 17T 17T 17T 17T T 17T T 1T 1T 17T 17T T 17T 17T 17T T 17T 17T 17T 17T T 17T 17T 17T T T T T T 1T T 17T T 17T 17T T 17T 17T 17T T 17T T 17 T T T T T T T T°T (‘D
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 g
(0]

GEOSCIENCE Support Services, Inc.



#{@;\ EXPLANATION
=

SAN GABRIEL - .
MOUNTAINS SAN BERNARDINO £/ J\‘_) 2015 Riparian Vegetation (Aspen)
MOUNTAINS .

Deep-Rooted Riparian

Giant Reed

Qe Managed Wetland
P
st JEPENC Obligate Wetland
( ‘e «ﬁ Open Water
e

Shallow-Rooted Riparian

7 4 @
T\ @ _ - e Transitional Riparian
Seven Oaks j
P . TT—2 Unvegetated Sandy Wash
5 /
< / 2016 Total Riparian Extent (WEI,2017)

a
1 NUNEE BB

Area of Shallow Groundwater (<20 ft)

(Sources:

1. Chino Basin and
Riverside-Arlington Area
BGW, 2018 - Based on post-1999
water level data from NWIS,
CA DWR, and perennial streams
from the NHD.

2. SBBA Area -
Matti and Carson, 1991 - Based on
highest water level from
1973-1983.

3. Yucaipa Model Area -

= = I GEOSCIENCE, 2017 - Based on

Prado Basin Area Inset high water levels and extent of
riparian vegetation)

"A BUOZ ‘€861 dueld Be)S (uonoafoid "gQ :Ag umeiq "pantesal spybu |y -ou| ‘seolmag poddng 3ONIIOS0IO ‘02020

.

Los Angeles Co N 1

Orange Cos N

Upper Santa Ana River Watershed
Boundary

Integrated SAR Model Boundary

Active Model Area

APNISIOAINYS _ PMUWIAGS\[0JdSIDL M
o
<}

N

Inactive Model Area

Prado Basin Area (WEI, 2004)

£G\/L0Z_19POW.
w

i o= Groundwater Basin Boundary
:3; Groundwater Flow Barrier
g /| 9 »
|§ ] Dam Location Used in Upper
B » Santa Ana River Watershed Model
p
1 SCENARIO 2a (BASELINE):
LOCATION OF
S £ . EVAPOTRANSPIRATION
) (2015-2016)
g , »
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 337

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



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

Evapotranspiration, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report
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Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model -
Summary Report
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Upper Santa Ana River Integrated Model -
Summary Report

Rising Water, acre-ft/yr
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Scenario 2a (Baseline): Annual Rising Water
M Yucaipa Annual Average
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M Riverside-Arlington Groundwater Basin Calbration | Calbration T Scenario 2
H Prado 1966-2016 | 1966-1990 1-25
Yucaipa 2,170 2,750 1,100 |
Riverside-Arlington 10,160 9,950 9,870
Prado 16,570 17,140 14,170
Total 28,900 29,840 25,140 | |
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
2,170 810 9,210 3,440 4,040 510 9,790 330
1,100 750 9,630 2,130 4,080 1,030 9,210 4,200
-1,960 Change in
< | 1,550 | Groundwater Storage*
Underflow
Outflow to
the SBBA
7,880
7,620

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

SCENARIO 2A (BASELINE)
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 346
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,650 178,610 6,180 124,180
3,210 194,520 6,410 117,700

Recharge

from

Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,880 19,280
54,210 18,550

-4,330 Change in
< | 8,820 | Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

18,610
17,770

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

-~ Underflow

Inflow from
Yucaipa Basin

Underflow
Inflow from
San Timoteo
Canyon

7,880
7,620

2,360
2,750

SCENARIO 2A (BASELINE)
AVERAGE ANNUAL
WATER BUDGET
SBBA

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 347
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Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,210 790
0 24,050 3,150 6,160 3,520 1,850 0
< ‘ Change in
‘ 990 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow
Basin Inflow from 14,550
Bunker Hill | 409
16,370 Basin
9,390
4,060
3,680

SCENARIO 2A (BASELINE)
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 348
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Rising Water

Areal Recharge

Recharge from

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0
3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0
' -3,320 Change in
-5,350 | Groundwater Storage*
8n(t:iﬂerﬂotw U J Underflow
Chl'J ogv 0 Inflow from
Ino Basin Rialto-Colton
Underflow Basi
asin
16,310 Outflow to
16,490 Hole Lake — ynderflow 16,370
1,290 Outflow to . 9,390
510 Temescal Basin
at Arlington
Narrows
2,400
70
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
- SCENARIO 2A (BASELINE)
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. RIVERSIDE-ARLINGTON BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 349
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Evapotranspiration

Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680 18,790 41,710
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140 33,350 40,990

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

¥

-16,270
-8,830

i i i l l

Change in

Groundwater Storage*

: Underflow

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

Underflow Inflow
from Temescal

Basin

3,330
-1,230

Underflow Inflow
from Six Basins,

and Cucamonga Basin.

32,270
32,230

Inflow from
North Riverside
Basin

16,310
16,490

CHINO

SCENARIO 2A (BASELINE)
AVERAGE ANNUAL
WATER BUDGET

BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 350
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¢ |

-1,310
2,470

Underflow
Outflow to
Chino Basin

3,330
-1,230

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,390 13,750 2,570 5,880 4,540 2,770
1,470 13,610 1,470 6,980 4,530 3,270
Change in

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

-~ Underflow

Inflow from
Arlington
Narrows

2,400
70

SCENARIO 2A (BASELINE)

AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 351
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,570 15,900 6,340 5,870
14,170 15,600 2,090 2,870

Streambed
Percolation

22,260
22,860

80 Change in
1,210 | Groundwater Storage*

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

-~ Underflow

Inflow

10,760
7,340

SCENARIO 2A (BASELINE)
AVERAGE ANNUAL
WATER BUDGET
PRADO BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 352
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10-Apr-20

Scenario 2b.1: Annual Change in Surface Water Diversion Compared to Baseline

DRAFT

200,000

180,000 -

160,000 -

140,000

Scenario 2b.1 - All HCP Covered Activities

m SBBA (Annual Average = 32,010 acre-ft/yr)

M Rialto-Colton (Annual Average = 6,110 acre-ft/yr)

M Riverside-Arlington (Annual Average = 1,760 acre-ft/yr)

B Chino (Annual Average = 8,660 acre-ft/yr)

120,000

100,000

80,000

60,000

Total Annual Average

40,000 -

20,000 ~

= 48,540 acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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DRAFT

Scenario 2b.1: Annual Change in Artificial Recharge Compared to Baseline

Scenario 2b.1 - All HCP Covered Activities

m SBBA (Annual Average = 32,150 acre-ft/yr)

M Rialto-Colton (Annual Average = 5,310 acre-ft/yr)

M Riverside-Arlington (Annual Average = 7,160 acre-ft/yr)

H Chino (Annual Average = 6,860 acre-ft/yr)

Total Annual Average
= 51,480 acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Discharge Compared to Baseline, acre-ft/yr
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Scenario 2b.1: Annual Change in Surface Water Discharge Compared to Baseline

DRAFT

m SBBA (Annual Average = 11,070 acre-ft/yr)

H Riverside-Arlington (Annual Average = -11,870 acre-ft/yr)

® Chino (Annual Average = -22,730 acre-ft/yr)

Total Annual Average
=-23,530 acre-ft/yr

Scenario 2b.1 - All HCP Covered Activities
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Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000
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Evapotranspiration, acre-ft/yr
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DRAFT

Scenario 2b.1: Annual Evapotranspiration — Integrated SAR Model Area

Scenario 2b.1- All HCP Activities Average Annual
Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2b.1
L e TN Ol
- SI.BBA Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,350 3,330
M Riverside-Arlington Prado 15,600 14,640
1 ®Prado Chino and Temescal (outside 6740 6710
1 Chino and Temescal (outside Prado) Prado) ! !
Total 29,650 28,880
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
I
«Q
c
rT 7T 7T 1T 17 17 17 17T 17T 17 17 17 17 17 17 1T 17 T 17T 17 T 17T 17T T 17T 17T 17 17T 17 17 17 17 1T 17T 17T 17T 17 T 17T 7T 17T 17T 17T 17171717717 17T 17T 17T 17 17T 17T 17 17 17T 17T T T T T T T T T T 1T T 17T m
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Scenario 2b.1: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT

2,000
Scenario 2b.1- All HCP Activities
1600 + M Yucaipa (Annual Average = 0 acre-ft/yr)
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2b.1: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2b.1- All HCP Activities verae Y / -
Chino and
Month . . . . . Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 100 0 100 430 190 840
. Model Years 1 through 25 (Hydrologic Years 2 30 130 Y 120 550 240 1,070
1966-1990) 3 40 170 0 170 760 330 1,470
4 50 220 0 220 980 420 1,890
¥ Yucaioa 5 60 280 0 270 1,250 530 2,390
| Frueaw 6 110_| 490 0 470 2,120 | 940 | 4,130
SBBA 7 120 | 550 0 520 2,290 | 1,070 | 4,550
1 M Rialto-Colton 8 120 560 0 530 2,280 1,090 4,580
1 mRiverside-Arlington 9 100 | 440 0 420 1,790 | 850 | 3,600
= Prad 10 60 290 0 280 1,210 580 2,420
. rado 11 30 | 140 0 130 580 270 1,150
Chino and Temescal (outside Prado) 12 20 90 0 90 200 180 780
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— e
. — |
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2b.1: Annual Evapotranspiration — Prado Basin
70,000
Scenario 2b.1- All HCP Activities
Annual Average, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.1: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2b.1: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2b.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
Scenario 2a - Baseline . s .
L Under baseline conditions, flow in the SAR at E St. exceeds
[ ====Scenario 2b.1- All HCP Activities 3.5 cfs over half of the time (50%).
Scenario 2b.1 conditions increase lower flow at E St. so that
over half the time, flow exceeds 6.2 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
F Scenario 2a - Baseline . . . .
L Under baseline conditions, flow in the SAR at MWD Crossing
I Scenario 2b.1- All HCP Activities exceeds 27.6 cfs over half of the time (50%).
10000 + Scenario 2b.1 conditions decrease flow at MWD Crossing so
. that over half the time, flow exceeds 17.6 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline . w .
i Under baseline conditions, flow in the SAR at Prado Dam
r Scenario 2b.1- All HCP Activities exceeds 114.8 cfs over half of the time (50%).
10000 Scenario 2b.1 conditions decrease flow at Prado Dam so that ]
[ over half the time, flow exceeds 72.3 cfs.
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2b.1: Annual Rising Water — Integrated SAR Model Area

Scenario 2b.1- All HCP Activities Average Annual
Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2b.1
4 HMYucaipa Yucaipa 1,100 1,140 |
 Riverside-Arlington Riverside-Arlington 9,870 9,770
L mprado Prado 14,170 12,940
Total 25,140 23,850
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q«
c
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §

GEOSCIENCE Support Services, Inc.
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Rising Water
Discharge to
Streamflow

2,170
1,100

1,100
1,060

Evapotranspiration

810
750

780
810

Areal Recharge

Recharge from

Groundwater from Mountain Front
Pumping Precipitation Runoff
9,210 3,440 4,040
9,630 2,130 4,080
9,630 2,080 3,950
9,630 2,010 3,860

Anthropogenic
Return Flow

510
1,030

1,030
1,030

Streambed
Percolation

Recharge

9,790
9,210

8,940
8,780

Artificial

330
4,200

4,200
4,200

i

R

<

Underflow
Outflow to
the SBBA

7,880
7,620

7,490
7,470

i 2

Scenario 2a - Baseline

Scenario 2b.1 - All HCP Activities
Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

All values in acre-ft/yr

-1,960
1,550

1,200
910

Change in
Groundwater Storage*

Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2b.2 (Hydrologic Period 1966-1990)
Scenario 2b.3 (Hydrologic Period 1966-1990)

Calibration (1966-2016)

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

SCENARIOS 2B.1-2B.3
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 367
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Scenario 2a - Baseline

Scenario 2b.1 - All HCP Activities
Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Scenario 2b.2 (Hydrologic Period 1966-1990)
Scenario 2b.3 (Hydrologic Period 1966-1990)

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Artificial Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Recharge Return Flow
3,650 178,610 6,180 124,180 14,780 21,880 19,280
3,210 194,520 6,410 117,700 17,080 54,210 18,550
3,520 194,520 6,280 110,930 16,570 86,360 18,550
3,590 194,520 6,180 109,230 15,880 86,360 18,550
-4,330
8,820 Change in
< | Groundwater Storage* Underflow
Underflow 31,800 Inflow from
29,430 Yucaipa Basin
Basin San Timoteo 7,620
18,610 Canyon
17,770 2,360 7,490
' 2.750 7,470
13%8 Calibration (1966-2016) 2.670
: Scenario 2a (Hydrologic Period 1966-1990) 2600

SCENARIOS 2B.1-2B.3

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 368

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

soueuadg\saInbi4yjeig\Hodey Aewwng (g)\sowsy [e21uyo | (#)\[BPON HVYS ™ paieaiBbajul (LE\INNIN_ oulpleusag ues\sjo8loid\:X

Recharge

Scenario 2b.1 - All HCP Activities
Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Scenario 2b.2 (Hydrologic Period 1966-1990)
Scenario 2b.3 (Hydrologic Period 1966-1990)

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,210 790
0 24,050 3,150 6,160 3,520 1,850 0
0 24,050 3,130 6,160 3,410 1,530 5,310
0 24,050 3,100 6,160 3,350 1,450 5,310
250
< ‘ -990 Change in
‘ Groundwater Storage* Underflow
Underflow 1,760 Inflow from
Outflow to 1,420 Lytle Basin
North Riverside Underflow 14,550
Basin Inflow from 14,090
16.370 Bunke'r Hill
9,390 Basin 14,540
4,060 14,310
12,740 3,680
12,630 Calibration (1966-2016)
. ) Scenario 2a (Hydrologic Period 1966-1990) 4,470
Scenario 2a - Baseline 4,420

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

SCENARIOS 2B.1-2B.3
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 369
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Rising Water Areal Recharge

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed

Recharge from o
Mountain Front  Artificial

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)

All values in acre-ftiyr Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

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

Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0
3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0
3,420 59,060 18,860 9,590 5,230 17,150 52,440 10,640 7,160
3,530 59,060 18,860 9,510 5,410 17,150 52,240 10,640 7,160
-3,320
-5,350 Change in
Groundwater Storage*
Underflow U ' 3,310 ° Underflow
C?]l_JtﬂoéV to -3,450 Inflow from
Ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
16,490 Hole Lake Underflow 16,370
Outflow to 9,390
16,760 1,290 Temescal Basin ] ]
oo Narrows Scenario 2a (Hydrologic Period 1966-1990) 12 630
900 2,400 Scenario 2b.2 (Hydrologic Period 1966-1990)
70 Scenario 2b.3 (Hydrologic Period 1966-1990)
80 Scenario 2a - Baseline
80 Scenario 2b.1 - All HCP Activities

SCENARIOS 2B.1-2B.3
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 370
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Evapotranspiration
Groundwater Pumping

( A Recharge
Rising Water Pool2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag)  Appropriator) CDA Precipitation Front Runoff Return Flow Recharge  Percolation
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680 18,790 41,710
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140 33,350 40,990
12,500 20,410 9,190 116,710 40,000 24,300 7,270 38,140 40,200 38,320
12,150 20,890 9,190 116,710 40,000 23,730 6,980 38,140 40,200 38,890
-16,270
-8,830 Change in #
‘ Groundwater Storage Underflow
-3,740 Inflow from
-5,380 North Riverside
Basin
Underflow Inflow
from Six Basins, 16,310
Calibration (1966-2016) Underflow Inflow  and Cucamonga Basin.| 16,490
Scenario 2a (Hydrologic Period 1966-1990) from Temescal 32270
Basin 32’230 16’760
Scenario 2b.2 (Hydrologic Period 1966-1990) 3.330 16,740
Scenario 2b.3 (Hydrologic Period 1966-1990) —1’ 230 31,420
Scenario 2a - Baseline 30,180
Scenario 2b.1 - All HCP Activities -1,340
Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) -1,300

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

All values in acre-ft/yr

SCENARIOS 2B.1-2B.3

AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 371
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Scenario 2a - Baseline
Scenario 2b.1 - All HCP Activities

All values in acre-ft/yr

groundwater storage.

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2b.2 (Hydrologic Period 1966-1990)
Scenario 2b.3 (Hydrologic Period 1966-1990)

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow

2,390 13,750 2,570 5,880 4,540 2,770

1,470 13,610 1,470 6,980 4,530 3,270

1,490 13,610 1,430 6,540 4,320 3,270

1,550 13,610 1,420 6,550 4,350 3,270

-1,310
< | 2,470 Change in
l Groundwater Storage* ’
Underflow 1‘288 Underflow
1,81
Outflow to ’ Inflqw from
Chino Basin f\\lrllngton
arrows
3,330
11,230 2’;‘80
-1,340
-1,300 28
Calibration (1966-2016)

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

SCENARIOS 2B.1-2B.3
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 372
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundv_vater and Anthropogenic Streambed

Streamflow P P Pumping Return Flow Percolation
16,570 15,900 6,340 5,870 22,260
14,170 15,600 2,090 2,870 22,860
12,500 14,960 2,090 2,850 19,840
12,150 15,290 2,090 2,840 20,000

i i i

80

1,210
Change in
11 Groundwater Storage*
100 Underflow

1,050

Inflow

10,760
7,340

7,960
7,740

Calibration (1966-2016)
. ) Scenario 2a (Hydrologic Period 1966-1990)
Scenario 2a - Baseline
Scenario 2b.1 - All HCP Activities

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) Scenario 2b.2 (Hydrologic Period 1966-1990)

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2) Scenario 2b.3 (Hydrologic Period 1966-1990)
) SCENARIOS 2B.1-2B.3
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 373

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Upper Santa Ana River Integrated Model -

Summary Report

San Bernardino County Hospital Precipitation, inches

10-Apr-20

4.5

3.5

2.5

1.5

0.5

DRAFT

Average Monthly Precipitation at San Bernardino County Hospital Station Adjusted by Climate Change

Factors (2030 and 2070)
B Average Precipitation 1966-1990
= Average Precipitation 2030
| = Average Precipitation 2070
January February  March April June July August September October November December

G/€ 8inbi-
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Precipitation Change Factors: Yucaipa Basin (1966 — 1990)
1.5

B Precip 2030 Factor
14 + = Precip 2070 Factor
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Precipitation Change Factors: Yucaipa Basin (1966 — 1990)
1.5

B Precip 2030 Factor
14 + = Precip 2070 Factor

1 2 3 4 5 6 7 8 9 10 11 12

Month

13 +

1.2 +

Average Monthly Precipitation Change Factors
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Precipitation Change Factors: SBBA (1966 — 1990)
1.5

B Precip 2030 Factor
14 + = Precip 2070 Factor
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0.8 A

0.5 A

Annual Precipitation Change Factors

0.4 A

0.3 4

0.2 ~

1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

8/¢€ ainbi4

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Precipitation Change Factors: SBBA (1966 — 1990)
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10-Apr-20 GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Precipitation Change Factors: Rialto-Colton Basin (1966 — 1990)
1.5
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Precipitation Change Factors: Rialto-Colton Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Precipitation Change Factors: Riverside-Arlington Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Precipitation Change Factors: Riverside-Arlington Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Precipitation Change Factors: Chino Basin (1966 — 1990)
1.5
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Precipitation Change Factors: Chino Basin (1966 — 1990)
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B Precip 2030 Factor
14 + = Precip 2070 Factor
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Month
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Precipitation Change Factors: Temescal Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Precipitation Change Factors: Temescal Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Evapotranspiration Change Factors: Yucaipa Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Evapotranspiration Change Factors: Yucaipa Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Evapotranspiration Change Factors: SBBA (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Evapotranspiration Change Factors: SBBA (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Evapotranspiration Change Factors: Rialto-Colton Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Evapotranspiration Change Factors: Rialto-Colton Basin (1966 — 1990)
1.5

m ET 2030 Factor
1.4 + " ET 2070 Factor

1 2 3 4 5 6 7 8 9 10 11 12

Month

13 +

Average Monthly Evapotranspiration Change Factors

£6€ 2.nbi14

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Evapotranspiration Change Factors: Riverside-Arlington Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Evapotranspiration Change Factors: Riverside-Arlington Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Evapotranspiration Change Factors: Chino Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Evapotranspiration Change Factors: Chino Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Annual Evapotranspiration Change Factors: Temescal Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Monthly Evapotranspiration Change Factors: Temescal Basin (1966 — 1990)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Scenario 2b.2: Annual Evapotranspiration — Integrated SAR Model Area

70,000

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) Average Annual
65 000 Groundwater Basin acre-ft/yr |

Scenario 2a | Scenario 2b.1 | Scenario 2b.2
1  mYucaipa Yucaipa 750 750 780
60,000 = SBBA SBBA 3,210 3,450 3,520
) Rialto-Colton 0 0 0

55,000 + ™ Rialto-Colton Riverside-Arlington 3,350 3,330 3420 |

M Riverside-Arlington Prado 15,600 14,640 14,960

| Chino and Temescal (outside

50,000 - M Prado orad 6,740 6,710 6,950

1 Chino and Temescal (outside Prado) rado)
45 000 Total 29,650 28,880 29,630

Predictive Model Period
40,000 Model Calibration Period > Model Years 1-25 —|

(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr

4,000

3,600

3,200

2,800

2,400

2,000

1,600

1,200

800

400

-400

-800

-1,200

-1,600

-2,000

10-Apr-20

Scenario 2b.2: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)

M Yucaipa (Annual Average = 30 acre-ft/yr)
M SBBA (Annual Average = 310 acre-ft/yr)

M Rialto-Colton (Annual Average = 0 acre-ft/yr)

| m Riverside-Arlington (Annual Average = 70 acre-ft/yr)
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2b.2: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2b.2 - All HCP Activities (Climate g y / Chino and
Change Alternative 1)
Month ) . . . . Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
l (outside
Prado)
Average monthly evapotranspiration for 1 20 100 0 100 460 210 890
g Model Years 1 through 25 (Hydrologic Years 2 30 130 0 130 570 250 1,110
1966-1990). 3 40 180 0 170 780 340 1,510
4 50 230 0 220 1,010 440 1,950
= Yucaipa 5 70 290 0 280 1,300 560 2,500
1 P 6 110 | 500 0 480 2,150 | 970 | 4,210
SBBA 7 120 | 550 0 530 2,300 | 1,090 | 4,590
1 M Rialto-Colton 8 120 570 0 550 2,320 1,120 4,680
L mRiverside-Arlington 9 100 | 440 0 430 1,810 | 880 | 3,660
= Prad 10 70 300 0 290 1,240 610 2,510
. rado 11 30 | 140 0 140 610 280 | 1,200
Chino and Temescal (outside Prado) 12 20 100 0 100 420 190 330
4 — |
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— o
i — [
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2b.2: Annual Evapotranspiration — Prado Basin

70,000

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
65,000

= Prado Annual Average, acre-ft/yr

60,000 +— Aspen Calibration Calibration Scenario 2a | Scenario 2b.1 | Scenario 2b.2
spe 1966-2016 | 1966-1990 1-25 1-25 1-25

e Aspen + WEI

55,000 +— 15,900 14,850 15,600 14,640 14,960 H
e Aspen + WEI + BGW

50,000

45,000

Predictive Model Period
Model Years 1-25 —>
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.2: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 2b.2: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) Month Average Monthly,
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1 460 |
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
4 1,010
5 1,300
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8 2,320
9 1,810
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.2: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2b.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
Scenario 2a - Baseline . s .
L Under baseline conditions, flow in the SAR at E St. exceeds
| —=—Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) | 35 cfs over half of the time (50%).
Scenario 2b.2 conditions increase lower flow at E St. so that
over half the time, flow exceeds 5.6 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
== Scenario 2b.2 - All HCP Activities (Climate Change exceeds 27.6 cfs over half of the time (50%).
Alternative 1)
10000 Scenario 2b.2 conditions decrease flow at MWD Crossing so
that over half the time, flow exceeds 16.7 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.2: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
: e Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) exceeds 114.8 cfs over half of the time (50%).
10000 Scenario 2b.2 conditions decrease flow at Prado Dam so that ]
over half the time, flow exceeds 71.7 cfs.
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Scenario 2b.2: Annual Rising Water — Integrated SAR Model Area

70,000
Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1) Average Annual
65,000 Groundwater Basin acre-ft/yr -
Scenario 2a | Scenario 2b.2
60,000 + M Yucaipa Yucaipa 1,100 1,100 |
 Riverside-Arlington Riverside-Arlington 9,870 9,590
Prado 14,170 12,500
55,000 + z z
W Prado Total 25,140 23,190
50,000 — .
Predictive Model Period
5 Model Calibration Period > Model Years 1-25 —
g 4000 (Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2b.3: Annual Evapotranspiration — Integrated SAR Model Area

70,000
Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2) Average Annual
65.000 Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2b.1 | Scenario 2b.3
1 mYucaipa Yucaipa 750 750 810
60,000 = SBBA SBBA 3,210 3,450 3,590
] Rialto-Colton 0 0 0
55,000 + ™ Rialto-Colton Riverside-Arlington 3,350 3,330 3,530 |
M Riverside-Arlington Prado 15,600 14,640 15,290
1 Chino and Temescal (outside
50,000 W Prado orad 6,740 6,710 7,160
= Chino and Temescal (outside Prado) rado)
45 000 Total 29,650 28,880 30,380

Predictive Model Period
40,000 Model Calibration Period > Model Years 1-25 —|
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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Scenario 2b.3: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

B Yucaipa (Annual Average = 60 acre-ft/yr)

1 SBBA (Annual Average = 380 acre-ft/yr)

M Rialto-Colton (Annual Average = 0 acre-ft/yr)

| M Riverside-Arlington (Annual Average = 180 acre-ft/yr)

M Prado (Annual Average = -310 acre-ft/yr)

— m Chino and Temescal (outside Prado) (Annual Average = 420 acre-ft/yr)
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Upper Santa Ana River Integrated Model -

Summary Report
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6,000 +—

DRAFT
Scenario 2b.3: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2b.3 - All HCP Activities (Climate g Y / Chino and
Change Alternative 2)
Month . . . . . Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 110 0 110 470 210 920
. Model Years 1 through 25 (Hydrologic Years 2 30 130 Y 140 590 270 1,160
1966-1990). 3 40 180 0 180 810 350 1,560
4 50 230 0 230 1,050 460 2,020
¥ Yucaioa 5 70 300 0 290 1,340 590 2,590
| Frueaw 6 110_| 500 0 490 2,190 | 1,000 | 4,290
SBBA 7 120 | 550 0 540 2,320 | 1,110 | 4,640
1 M Rialto-Colton 8 130 570 0 560 2,350 1,140 4,750
1 mRiverside-Arlington 9 100 [ 450 0 440 1,840 | 890 |[3,720
10 70 300 0 300 1,270 630 2,570
i B Prado
11 30 150 0 150 630 300 1,260
Chino and Temescal (outside Prado) 12 20 100 0 100 440 510 870
T | ]
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2b.3: Annual Evapotranspiration — Prado Basin

70,000

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)
65,000

= Prado Annual Average, acre-ft/yr
60,000 +— Aspen Calibration Calibration Scenario 2a | Scenario 2b.1 | Scenario 2b.3 ||

P 1966-2016 1966-1990 1-25 1-25 1-25
e Aspen + WEI

55,000 +— 15,900 14,850 15,600 14,640 15,290 H
== Aspen + WEI + BGW

50,000

45,000

Predictive Model Period
Model Years 1-25
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.3: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 2b.3: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Month

Average Monthly,
acre-ft/month

470

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990).
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.3: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Scenario 2b.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
100000
Scenario 2a - Baseline . s .
L Under baseline conditions, flow in the SAR at E St. exceeds
| —=—Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2) | 3-5 cfs over half of the time (50%).
10000 Scenario 2b.3 conditions increase lower flow at E St. so that
over half the time, flow exceeds 5.2 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.3: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
== Scenario 2b.3 - All HCP Activities (Climate Change exceeds 27.6 cfs over half of the time (50%).
Alternative 2)
10000 Scenario 2b.3 conditions decrease flow at MWD Crossing so
that over half the time, flow exceeds 16.5 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2b.3: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
: e Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2) exceeds 114.8 cfs over half of the time (50%).
10000 Scenario 2b.3 conditions decrease flow at Prado Dam so that ]
over half the time, flow exceeds 67 cfs.
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Scenario 2b.3: Annual Rising Water — Integrated SAR Model Area

70,000
Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2) Average Annual
65,000 Groundwater Basin acre-ft/yr -
Scenario 2a | Scenario 2b.3
60,000 + M Yucaipa Yucaipa 1,100 1,060 |
 Riverside-Arlington Riverside-Arlington 9,870 9,510
Prado 14,170 12,150
55,000 + z z
W Prado Total 25,140 22,720
50,000 — .
Predictive Model Period
5 Model Calibration Period > Model Years 1-25 —
g 4000 (Hydrologic Years 1966-1990)
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BASIN |:| Inactive Model Area
g
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Refer to Table 17 for HCP Covered Activity
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| Integrated
SAR Model Area

Miles

Y
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|
\
|
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\
|
!
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr

10-Apr-20

Scenario 2c.1: Annual Change in Artificial Recharge Compared to Baseline
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.1: Annual Change in Surface Water Discharge Compared to Baseline
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2c.1: Annual Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.1: Annual Change in Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report

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

Scenario 2c.1: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2c.1: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
==¢==Scenario 2c.1 - SNRC + San Bernardino Baseflow Reduction
T Activities + Rialto Baseflow Reduction
E Street
MWD
Crossing
Prado
Dam
—t
—+—— Downstream
I
«Q
Prado Dam MWD Crossing E Street ‘_:CB
Key Santa Ana River Gaging Stations (_'%
'_\

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2c.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Upper Santa Ana River Integrated Model -

Summary Report
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Rising Water

Areal Recharge

Recharge from

Scenario 2a - Baseline

All values in acre-ft/yr

groundwater storage.

Scenario 2¢.1 - SNRC + SBMWD + Rialto Baseflow Reduction
Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction
Scenario 2c¢.3 - Rialto Baseflow Reduction

Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2c.2 (Hydrologic Period 1966-1990)
Scenario 2c¢.3 (Hydrologic Period 1966-1990)

Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,530 330
320 750 9,630 2,130 4,080 1,030 8,170 4,200
330 760 9,630 2,130 4,080 1,030 8,150 4,200
320 750 9,630 2,130 4,080 1,030 8,170 4,200
-1,770
1,480 Change in
< | Groundwater Storage*
Underflow 1238
Outflow to :
the SBBA
7,730
7,430
7,390
7,420 Calibration (1966-2016)

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

SCENARIOS 2C.1-2C.3
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 436
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Evapotranspiration

3,820
2,650

2,690
2,650

Groundwater

Pumping

177,040
194,520

194,520
194,520

Areal
Recharge
from

Precipitation

6,180
6,410

6,410
6,410

Recharge

from
Streambed Mountain
Percolation Front Runoff
127,470 14,780
116,140 17,080
122,750 17,080
116,990 17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550
55,080 18,550
54,210 18,550

¢ |

' 3

Underflow
Outflow to
Rialto-Colton
Basin

19,390
19,050

19,690
19,090

Scenario 2a - Baseline

Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction

-560
6,350 Change in
Groundwater Storage* Underflow
13,110 Inflow from
7,150 Yucaipa Basin
nderflow
Inflow from 7,730
San Timoteo 7,430
Canyon
2,360 7,390
2,750 7,420
Calibration (1966-2016) 5750
Scenario 2a (Hydrologic Period 1966-1990) 2’750

Scenario 2c.2 (Hydrologic Period 1966-1990)

Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction Scenario 2c¢.3 (Hydrologic Period 1966-1990)
Scenario 2.0.3 - Rialto Baseflow Reduction SCENARIOS 2C.1-2C.3
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 437
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Recharge

All values in acre-ft/yr

groundwater storage.

Scenario 2¢.1 - SNRC + SBMWD + Rialto Baseflow Reduction
Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction
Scenario 2c¢.3 - Rialto Baseflow Reduction

Scenario 2c¢.2 (Hydrologic Period 1966-1990)
Scenario 2c¢.3 (Hydrologic Period 1966-1990)

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,170 790
0 23,310 3,150 6,160 3,520 1,770 0
0 23,310 3,150 6,160 3,520 1,890 0
0 23,310 3,150 6,160 3,520 1,770 0
240
< ‘ -960 Change in
‘ Groundwater Storage* Underflow
Underflow -610 Inflow from
Outflow to -930 Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,170
17.120 Bu;l;zirnHlll o
11,300 ’
4,830 14,200
11,710 4,880
11,310 Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990) 5,480
Scenario 2a - Baseline 4,890

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

SCENARIOS 2C.1-2C.3
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 438
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All values in acre-ft/yr

Rising Water Areal Recharge Recharge from
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,750 9,190 0
3,380 59,100 34,320 10,150 5,350 31,200 60,430 10,960 0
2,800 59,100 24,470 8,910 5,350 22,240 57,700 10,960 0
3,370 59,100 34,320 10,130 5,350 31,200 59,780 10,960 0
-3,220
-4,920 Change in
Groundwater Storage*
Underflow U ' -4,890 ° Underflow
C?]l_JtﬂoéV to -5,540 Inflow from
Ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
Outflow to 11,300
16,890 1,340 Temescal Basin
16,530 480 at Arlington Calibration (1966-2016) 11,710
470 Narrows Scenario 2a (Hydrologic Period 1966-1990) 11,310
480 1,870 : : :
210 Scenario 2c.2 (Hydrologic Period 1966-1990)
Scenario 2c¢.3 (Hydrologic Period 1966-1990)
210
210 Scenario 2a - Baseline

Scenario 2¢.1 - SNRC + SBMWD + Rialto Baseflow Reduction
Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction
Scenario 2¢.3 - Rialto Baseflow Reduction

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

SCENARIOS 2C.1-2C.3
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 439
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Evapotranspiration
Groundwater Pumping

{ A Recharge

Rising Water Pool2 &3 Areal Recharge from

Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed

Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,810
14,720 20,950 9,190 114,200 40,000 24,680 7,460 38,140 31,680 39,490
14,690 20,840 9,190 114,200 40,000 24,680 7,460 38,140 31,680 39,630
14,720 20,950 9,190 114,200 40,000 24,680 7,460 38,140 31,680 39,470

P L

: Underflow

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2c¢.2 (Hydrologic Period 1966-1990)
Scenario 2c¢.3 (Hydrologic Period 1966-1990)

Scenario 2a - Baseline

Scenario 2¢.1 - SNRC + SBMWD + Rialto Baseflow Reduction
Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction
Scenario 2¢.3 - Rialto Baseflow Reduction

All values in acre-ft/yr

-15,140
-9,580 Change in
‘ Groundwater Storage*
-8,930
-9,590

Underflow Inflow
from Temescal

Basin

3,330
-720

-720
-720

Inflow from
North Riverside
Basin
Underflow Inflow

from Six Basins, 16,310
and Cucamonga Basin.| 16,520
’ 16,530

32,230

32,230

SCENARIOS 2C.1-2C.3

AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 440
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Areal Recharge

s g Recharge from

i roundwater from Streambed Mountain Anthropogenic

Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,510 14,460 1,470 7,200 4,530 3,270
1,510 14,460 1,470 7,200 4,530 3,270
1,510 14,460 1,470 7,200 4,530 3,270

-2,160

< | 1,430 Change in
Groundwater Storage*

1,430

-~ Underflow

Underflow
Outflow to
Chino Basin

3,330
-720

-720
-720

Scenario 2a - Baseline

Scenario 2¢.1 - SNRC + SBMWD + Rialto Baseflow Reduction
Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction
Scenario 2c¢.3 - Rialto Baseflow Reduction

All values in acre-ft/yr

groundwater storage.

1,430

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2c.2 (Hydrologic Period 1966-1990)
Scenario 2c¢.3 (Hydrologic Period 1966-1990)

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

Inflow from
Arlington
Narrows

1,870
210

210
210

SCENARIOS 2C.1-2C.3
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
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Rising Water
Discharge to
Streamflow

16,580
14,720

14,690
14,720

Evapotranspiration

15,900
15,740

15,630
15,740

Groundwater
Pumping

6,340
2,090

2,090
2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,840

2,840
2,840

Streambed
Percolation

22,230
21,310

21,390
21,290

i

' 3

Scenario 2a - Baseline

All values in acre-ft/yr

groundwater storage.

Scenario 2¢.1 - SNRC + SBMWD + Rialto Baseflow Reduction
Scenario 2¢.2 - SNRC + SBMWD Baseflow Reduction
Scenario 2c¢.3 - Rialto Baseflow Reduction

20
-160

-160

Change in
Groundwater Storage*

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2c.2 (Hydrologic Period 1966-1990)
Scenario 2c¢.3 (Hydrologic Period 1966-1990)

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

-~ Underflow

Inflow

10,740
8,240

8,180
8,260

SCENARIOS 2C.1-2C.3
AVERAGE ANNUAL
WATER BUDGET
PRADO BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
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Randall SD

RIVERSIDE-
ARLINGTON
BASIN

WD.1
SBMWD Recycled
Water Project

- ﬂ’gﬁgl Ove Sp
~

/

-

EV.4.03
Redlands Recharge Basin

eek

Warm Cr

S~
/
{

i

Jurupa Diteh /

f
ale

.

Sources: Esri, HERE,[Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Jagén, METI, Esri'China (Hong Kong), Esri Kor\ea,

Esri (Thailand), NGCC; (c) OpenStreetMa\pféontributors, and the GIS User Commuhity\

— e ————————— T < 7 77
o —_— S / e
/2 \ - 2 S/ ~
9 \ \ < o i k EXPLANATION
= \ g g |
| B \ 2
| 3 <, | 5| s |
| @ \% | 5 ) /
\ Q | s /
\\ \R& S’F ‘ 2 ‘ Upper Warm Creek ‘ \ Integrated SAR Model Boundary
| \f \ IS ‘ E} e < /
( — | H 8 —~ EV.4.02 / . .
N Ny | g /‘ - Proposed City Creek | & / y e | E Active Model Area
“‘ RIALTO- \ ‘ w Conveyance System | /e
COLTON  SAN BERNARDINO L/ //
BASIN “ BASIN AREA ’ °/ E No-Flow Model Area
| \‘\‘
= | . )
s S [ Plunge Creek - Habitat Conservation Plan (HCP)
ol —J - < Covered Activity
3 i WD.1 - Project ID
x ( SBMWD - Name of HCP Project
P / ——— EV.4.01 Recycled
EastRialtoSD o ‘ o Proposed Water
- I ( Sterling Natural Project
. W Resource Center
? L \ Treatment Plant e Groundwater Basin Boundary
7l \ ‘ i
& [ Refer to Table 17 for HCP Covered Activity

Description

| Integrated

Location within

SAR Model Area

>
5/

g (
5
S
Q

SCENARIO 2c.2:
LOCATION OF
HCP COVERED ACTIVITIES
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr

10-Apr-20

Scenario2c.2: Annual Change in Artificial Recharge Compared to Baseline

DRAFT
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Scenario 2c.2 - SNRC + SBMWD Baseflow Reduction

4,500
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Discharge Compared to Baseline, acre-ft/yr
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DRAFT
Scenario2c.2: Annual Change in Surface Water Discharge Compared to Baseline
Scenario 2c.2 - SNRC + SBMWD Baseflow Reduction
M SBBA (Annual Average = 8,080 acre-ft/yr)
| Riverside-Arlington (Annual Average = -15,970 acre-ft/yr)
Total Annual Average
=-7,890 acre-ft/yr
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Upper Santa Ana River Integrated Model -

Summary Report
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Evapotranspiration, acre-ft/yr
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DRAFT

Scenario 2c.2: Annual Evapotranspiration — Integrated SAR Model Area

Scenario 2c.2 - SNRC + SBMWD Baseflow Reduction Annual Average
Groundwater Basin acre-ft/yr B
Scenario 2a | Scenario 2c.2
+ . Yucaipa 750 760 H
my
ucaipa SBBA 2,650 2,690
1 . S?BA Rialto-Colton 0 0 |
H Rialto-Colton Riverside-Arlington 3,380 2,800
M Riverside-Arlington Prado 15,740 15,630
T mprado Chino not including Prado 6,720 6,720
M Chino not including Prado Total 29,240 28,600
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
T
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c
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2c.2: Annual Change in Evapotranspiration — Integrated SAR Model Area

Scenario 2c.2 - SNRC + SBMWD Baseflow Reduction

B Yucaipa (Annual Average = 10 acre-ft/yr)

1 SBBA (Annual Average = 40 acre-ft/yr)

M Rialto-Colton (Annual Average = 0 acre-ft/yr)

H Riverside-Arlington (Annual Average = -580 acre-ft/yr)

M Prado (Annual Average = -110 acre-ft/yr)

1 Chino not including Prado (Annual Average = 0 acre-ft/yr)
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Model Year
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.2: Seasonal Evapotranspiration — Integrated SAR Model Area

12,000 . . Average Monthly, acre-ft/month
Scenario 2c.2 - SNRC + San Bernardino Chinoand
Baseflow Reduction Activities
Month Temescal
11,000 ont Yucaipa | SBBA | Rialto-Colton | Riverside-Arlington | Prado (outside Total
| Prado)
10,000 Average monthly evapotranspiration for 1 20 80 0 90 450 190 830
1 Model Years 1 through 25 (Hydrologic Years 2 30 100 0 120 570 240 1,060

< 1966-1990) 3 40 150 0 160 780 330 1,460
S 9,000 = .
o ’ 4 50 190 0 200 1,010 420 1,870
E ® Yucai 5 60 230 0 240 1,290 530 2,350
 s000 L oo 6 110 | 390 0 400 2,220 | 930 | 4,050
5 ’ SBBA 7 120 | 420 0 430 2,470 | 1,060 | 4,500
:~ 1 M Rialto-Colton 8 120 420 0 420 2,480 1,090 4,530
g 7000 4 m Riverside-Arlington 9 50 | 320 0 330 1950 | 860 | 3,550
© = Prad 10 60 220 0 220 1,350 590 2,440
s . rado 11 30 100 0 110 620 270 1,130
£ 6.000 +— Chino and Temescal (outside Prado) 12 20 70 0 30 2420 180 770
‘3 ’
e i
g
w 5,000
=
= 4
=
5
s 4,000
[J]
[-T]
o
[
>
<

— —
3,000
2,000 —_—
- I I

_
1,000 | .
1 2

8 91nbi4

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2c.2: Annual Evapotranspiration — Prado Basin
70,000
Scenario 2c.2 - SNRC + SBMWD Baseflow Reduction
65,000
60,000 +— mmm Calibration (Annual Average = 15,900 acre-ft/yr)
B Scenario 2c¢.2 (Annual Average = 15,630 acre-ft/yr)
55,000 +—
— ASpen
50,000 1  e===Aspen + WEI
5 s \ +WEI + BGW
S 45000 +— spen
é Predictive Model Period
® 40.000 +* Model Calibration Period > Model Years 1-25 —>
g‘ (Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2c¢.2: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 2c.2: Seasonal Evapotranspiration — Prado Basin
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Scenario 2c.2 - SNRC + San Bernardino Baseflow Reduction Activities Month Average Monthly,
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1 450 |
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2c.2: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
==¢==Scenario 2c.2 - SNRC + San Bernardino Baseflow Reduction
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Scenario 2c.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.2: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2c¢.2: Annual Rising Water — Integrated SAR Model Area

Scenario 2c.2 - SNRC + San Bernardino Baseflow Reduction Activities Average Annual
Groundwater Basin acre-ft/yr -
Scenario 2a[Scenario 2c.2
1. MYucaipa Yucaipa 320 330 =
m Riverside-Arlington Riverside-Arlington| 10,150 8,910
T MPrado Prado 14,720 14,690
Total 25,190 23,930
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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Sou/r’ées: Esri, HERE, Garmiﬁ, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea,
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)

1

Covered Activity
Rial.1 - Project ID
Rialto - Name of HCP Project
WWTP
Reuse
Project

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Location within
| Integrated
| SAR Model Area

SCENARIO 2c.3:
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 457
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Discharge Compared to Baseline, acre-ft/yr
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Scenario2c.3: Annual Change in Surface Water Discharge Compared to Baseline
Scenario 2c¢.3 - Rialto Baseflow Reduction
L mRiverside-Arlington (Annual Average = -1,390 acre-ft/yr)
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2c.3: Annual Evapotranspiration — Integrated SAR Model Area

Scenario 2c.3 - Rialto Baseflow Reduction Annual Average
Groundwater Basin acre-ft/yr B
 Yucaipa Scenario 2a | Scenario 2¢.3
+ Yucaipa 750 750 H
m SBBA
] SBBA 2,650 2,650
1 M Rialto-Colton Rialto-Colton 0 0 |
m Riverside-Arlington Riverside-Arlington 3,380 3,370
M Prado Prado 15,740 15,740
T ] Chino not including Prado ChinO not including Prado 6,720 6,720
Total 29,240 29,230
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
T
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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Scenario 2c¢.3: Annual Change in Evapotranspiration —

DRAFT

Integrated SAR Model Area

Scenario 2c.3 - Rialto Baseflow Reduction

M Yucaipa (Annual Average = 0 acre-ft/yr)
1 SBBA (Annual Average = 2 acre-ft/yr)

M Rialto-Colton (Annual Average = 0 acre-ft/yr)
M Riverside-Arlington (Annual Average = -8 acre-ft/yr)
B Prado (Annual Average = -4 acre-ft/yr)

1 Chino not including Prado (Annual Average = 1 acre-ft/yr)
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Model Year
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2c.3: Seasonal Evapotranspiration — Integrated SAR Model Area
. . . Average Monthly, acre-ft/month
Scenario 2c.3 - Rialto Baseflow Reduction Chinoand
Month Temescal
Yucaipa | SBBA | Rialto-Colton | Riverside-Arlington | Prado (outside Total
| Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
1 Model Years 1 through 25 (Hydrologic Years 2 30 100 0 130 570 240 1,070
1966-1990). 3 40 140 0 170 790 330 1,470
4 50 180 0 220 1,010 420 1,880
® Yucai 5 60 220 0 270 1,300 530 2,380
| Frucepa 6 110 | 380 0 470 2,230 | 930 | 4,120
SBBA 7 120 | 420 0 520 2,490 1,060 | 4,610
1 M Rialto-Colton 8 120 420 0 540 2,510 1,090 4,680
1 mRiverside-Arlington 9 50 | 320 0 430 1,980 | 860 | 3,680
= Prad 10 60 210 0 290 1,360 590 2,510
. rado 11 30 | 100 0 140 630 270 1,170
Chino and Temescal (outside Prado) 12 20 70 0 90 420 190 790
4 ——— —
B B
«©
i W | <
T T T T T T T T T T CD
N
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Upper Santa Ana River Integrated Model -
Summary Report

Evapotranspiration, acre-ft/yr
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Scenario 2c.3: Annual Evapotranspiration — Prado Basin
Scenario 2c¢.3 - Rialto Baseflow Reduction
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B Scenario 2¢.3 (Annual Average = 15,740 acre-ft/yr)
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Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c¢.3: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 2c.3: Seasonal Evapotranspiration — Prado Basin
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Scenario 2c.3 - Rialto Baseflow Reduction
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Upper Santa Ana River Integrated Model -
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Average Streamflow, cfs
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Scenario 2c.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.3: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2c.3: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Scenario 2c.3: Annual Rising Water — Integrated SAR Model Area

70,000
Scenario 2c.3 - Rialto Baseflow Reduction Average Annual
65,000 Groundwater Basin acre-ft/yr ||
Scenario 2a | Scenario 2c.3
60,000 + M Yucaipa Yucaipa 320 320 -
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Prado 14,720 14,720
55,000 + 4 . —
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50,000 . -
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Change in Surface Water Discharge Compared to Baseline, acre-ft/yr
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2c.4: Annual Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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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
Scenario 2c.4: Annual Evapotranspiration — Prado Basin
70,000
Scenario 2c.4 - SNRC Only Annual Average, acre-ft/yr
65,000 Calibration Calibration Scenario 2a | Scenario 2c.4 [ |
s Prado 1966-2016 1966-1990 1-25 1-25
60,000 = Aspen 15,900 14,800 15,560 15,510 ||
— A + WEI
55,000 +— spen
== Aspen + WEI + BGW
50,000
5
e 45,000
é Predictive Model Period
b 40,000 +* Model Calibration Period > Model Years 1-25 —>
g (Hydrologic Years 1966-1990)
2
g 35,000
Q.
(7]
&
s 30,000
° R
Q.
g
w 25,000
20,000
15,000
10,000
5,000 &
c
=
0 r T 1T 1T T 17T 17T 17T 17T 17T 17 17T 17T 17" 17T 17T 17T " 17" 17T 17T 17" T T T 17T 17T 17" T 17T 17T T 17T 17T T 17" 17T 17 17 T T 17T 17T 17" T T 1T 1T T T T T T T 17T 17 17T 17T T T T T T 1T 17T 17T T T T T T T T T1TT c-;
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 al3

10-Apr-20 GEOSCIENCE Support Services, Inc.



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

Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Scenario 2a - Baseline
. Under baseline conditions, flow in the SAR at E St. exceeds
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Scenario 2a - Baseline
) Under baseline conditions, flow in the SAR at MWD Crossing
—>Scenario 2c.4 - SNRC Only exceeds 28.6 cfs over half of the time (50%).
10000 Scenario 2c.4 conditions decrease flow at MWD Crossing so
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Scenario 2a - Baseline
] Under baseline conditions, flow in the SAR at Prado Dam
Scenario 2c.4 - SNRC Only exceeds 116.8 cfs over half of the time (50%).
10000 Scenario 2c.4 conditions decrease flow at Prado Dam so that ]
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Summary Report

Scenario 2c.4: Annual Rising Water — Integrated SAR Model Area

70,000
Scenario 2c¢.4 - SNRC Only Average Annual
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Scenario 2a - Baseline
Scenario 2c.4 - SNRC Only

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

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

SCENARIO 2C .4
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN
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DRAFT FIGURE 484
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | : Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2c.4 - SNRC Only

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2C.4
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 485
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Recharge

Scenario 2c.4 - SNRC Only

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
250 .
Change in
< ‘ J 1,230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2C .4
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 486
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Rising Water Areal Recharge Recharge from
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
' 24215738 Change in
- Groundwater Storage*
8n(t:iﬂerﬂotw U : Underflow
Chl'J ogv 0 Inflow from
INo Basin Rialto-Colton
Underflow Basi
16,310 Outflow to asin
16,360
Hole Lake Underflow %%gg
1,390 Outflow to ’
480 Temescal Basin
at Arlington
Narrows
1,870
230
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990) Scenario 2a - Baseline
Scenario 2¢.4 - SNRC Only
] SCENARIO 2C .4
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. RIVERSIDE-ARLINGTON BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 487
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2c.4 - SNRC Only

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2C.4

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 488

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline
Scenario 2c.4 - SNRC Only

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2C .4
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 489

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Discharge to Evanot irat Groundwater

Streamflow vapotranspiration Pumping
16,580 15,900 6,340
14,320 15,560 2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,870

Streambed
Percolation

22,220
22,430

Change in
Groundwater Storage*

10
1,230

Scenario 2a - Baseline
Scenario 2c.4 - SNRC Only

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2C .4

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 490

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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\ Old Farm Rd S

RPU.10
Anza Drain

RPU.10
Santa Ana River Sustainable Parks and
Tributaries Water Reuse Project

/N/Lbh

Sources: Esri, HERE, Garmin, USGS, Interpngp\,lNCREMENT\P}NRCan, Esri Jap)
Esri (Thailand), NGCC, (c)\OpenStreetMap contributors, and the 'GIS User Comm

Tequesquite Arroyo
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‘ s 3 \9
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\

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)

I

Covered Activity
RPU.10 - Project ID
Name - Name of HCP Project

Groundwater Basin Boundary

Point
(https://lwww.waterboards.ca.gov)

Riverside RWQCP Discharge Location
for Santa Ana Sucker Habitat
(City of Riverside)

X Recycled Water Discharge
X

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2c¢.5:

Baseflow Reduction Activities -
SAR Sustainable Parks and
Tributaries Water Reuse Project

\ | SAR Model Area

Location within

Integrated

/

o

Miles

SCENARIO 2c.5
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 491

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Discharge Compared to Baseline, acre-ft/yr

10-Apr-20

DRAFT
Scenario 2c¢.5: Annual Change in Surface Water Discharge Compared to Baseline
20,000
Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
15,000
| Riverside-Arlington (Annual Average = 4,930 acre-ft/yr)
H Chino (Annual Average = -12,650 acre-ft/yr)
10,000
5,000 A
O _
-5,000 -+
-10,000 -+
-15,000
I
Q
-20,000 %
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 I
Model Year 8

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2c¢.5: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project Average Annual
Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2c.5
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 2,650 2,650
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,370
M Riverside-Arlington Prado 15,560 15,330
4 mPrado Chino and Temescal 6710 6700
1 Chino and Temescal (outside Prado) (outside Prado) ! !
Total 29,030 28,800
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q
c
=
r 1T 1T 1T T 17 17 1717 17T 17T 17 17T 17T 17T 17T 17T 17T 17717 17 1717 17 17 17T 17 1T 17T T T T T T T T 1T 17T 17 17T 17T 17 17T 17 17T 17 17T T T T T T T T T T T 1T T 1T T 1T T 17 17T T T T T1T°T7T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 g
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c¢.5: Annual Change in Evapotranspiration — Integrated SAR Model Area

1,000
Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
800
| M Yucaipa (Annual Average = 0 acre-ft/yr)
1 SBBA (Annual Average = 0 acre-ft/yr)
600 T mRialto-Colton (Annual Average = 0 acre-ft/yr)
41 mRiverside-Arlington (Annual Average = 10 acre-ft/yr)
s 400 - B Prado (Annual Average = -230 acre-ft/yr)
$ Chino and Temescal (outside Prado) (Annual Average = -10 acre-ft/yr)
w -
S
(5]
s 200
]
=)
B _
£ .
g 0 - S— o m m m = I
SR | T T h
o -
o -
@©
& -200
£
()] i
[-T]
&
S -400
-600
-800
I
_ «Q
c
=
'1,000 T T T T T T T T T T T T T T T T T T T T T T T T c-;
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 »

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

6,000 +—

12,000
11,000
10,000
=
g 9,000
£
>
-
o 8,000
1%}
©
g
= 7,000
o
‘S
"
c
o
=
o
o
g
w 5,000
=
=
=
5
s 4,000
[J]
1)
o
g 3,000
<
2,000
1,000
0
10-Apr-20

DRAFT
Scenario 2c.5: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2c.5 - SAR Sustainable Parks and Chino and
Tributaries Water Reuse Project Month Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
1 Model Years 1 through 25 (Hydrologic Years 2 30 100 0 130 570 240 1,070
1966-1990). 3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
¥ Yucaioa 5 60 220 0 270 1,280 530 2,360
| Frueaw 6 110_| 380 0 470 2,190 | 930 | 4,080
SBBA 7 120 | 420 0 520 2,420 | 1,060 | 4,540
1 M Rialto-Colton 8 120 420 0 540 2,410 1,090 4,580
1 mRiverside-Arlington 9 90 [ 320 0 430 1,900 | 860 | 3,600
= Prad 10 60 210 0 290 1,310 590 2,460
. rado 11 30 | 100 0 140 610 270 1,150
Chino and Temescal (outside Prado) 12 20 70 0 90 210 180 770
4 ——_— [ ]
_ B B
B I I
1 | -
=
(¢
T T T T T T h
1 2 3 4 5 6 7 8 9 10 11 12 8

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

DRAFT
Scenario 2c¢.5: Annual Evapotranspiration — Prado Basin
Scenario 2c¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
s Prado
1 Annual Average, acre-ft/yr -
e Aspen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2c.5
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
====Aspen + WEI + BGW 15,900 14,800 15,560 15,330
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
T
«Q
c
=
r T 1T 1T T 17T 17T 17T 17T 17T 17 17T 17T 17" 17T 17T 17T " 17" 17T 17T 17" T T T 17T 17T 17" T 17T 17T T 17T 17T T 17" 17T 17 17 T T 17T 17T 17" T T 1T 1T T T T T T T 17T 17 17T 17T T T T T T 1T 17T 17T T T T T T T T T1TT CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2c¢.5: Annual Change in Evapotranspiration — Prado Basin
1,000
T Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
800
600 1 M Prado (Annual Average = -230 acre-ft/yr)
5
¥ 400
Q
s .
(4]
g 200
=3
o _
‘S
c
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o
S _
@©
@
= -200
o
) _
c
2
o -400
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-800
I
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c
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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 3

Model Year

10-Apr-20

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0 A

Scenario 2c.5: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project Month Average Monthly,
acre-ft/month
1 450 |
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
4 1,000
5 1,280
6 2,190 1
7 2,420
8 2,410
9 1,900
10 1,310
11 610 H
12 410

1 2 3 4 5 6 7 8 9

Month

10

11 12

GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs

10-Apr-20

400

350

300

250

200

150

100

50

DRAFT
Scenario 2c.5: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
=¢==Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
E Street
MWD
Crossing
\ Prado
Dam
—+—— Downstream
I
«©
Prado Dam MWD Crossing E Street FCB
Key Santa Ana River Gaging Stations %
(o]

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.5: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2c¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
10000
Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs
over half of the time (50%).
\ Scenario 2¢.5 conditions do not significantly affect flow at E St.
w 1000 - H
S 3
3
2
(=
£
©
g
& 100
>
<
=}
[=
o
=
10
1
0.3
I
‘ Q
0.1 — e =
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (5
Percent of Time Flow Exceeded, % 8

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.5: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2c¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
10000
Under baseline conditions, flow in the SAR at MWD Crossing
\ exceeds 28.6 cfs over half of the time (50%).

w 1000 +- Scenario 2c.5 conditions increase flow at MWD Crossing so |
ks} E that over half the time, flow exceeds 35.4 cfs.
3
K=}
(=
£
©
o
a 100
>
< \
=
[=
o
=

0.1 . } . } . } . } . . } . } . } . } .
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Time Flow Exceeded, %

T0S 2.nBi4

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c¢.5: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
e Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
10000
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
» 1000 Scenario 2c.5 conditions decrease flow at Prado Dam so that -
ks} over half the time, flow exceeds 105.6 cfs.
3
K=}
(=
£
©
o
a 100
>
<
€
o \
=
10
1
I
«©
0'1 1 I 1 I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 _CCB
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (5
Percent of Time Flow Exceeded, % 8

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

Rising Water, acre-ft/yr

30,000

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

DRAFT

Scenario 2c¢.5: Annual Rising Water — Integrated SAR Model Area

Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water Reuse Project Average Annual
Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2¢.5
1. MYucaipa Yucaipa 320 330 ||
m Riverside-Arlington Riverside-Arlington 10,130 10,150
1 q Prado 14,320 14,290
® Prado Total 24,770 24,770
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
T
«Q
c
=
rT T 1T 1T 1T T T 17T 1717 17T 71T 17T 17T 17T T 17T 17T T 71T 17T 71T 17TT17T 71T 71T 17T 71T T 17T 17T T T 1T T T T T 71T T 17T T1T T 7T 1T T 17T 71T 1T T 1T T T T T T T T T T T T T T T T T T T T T T T T TT CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §

GEOSCIENCE Support Services, Inc.



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

HVS~ pajeaibaul (LE\INNIN_Oulpleussg” ueg\sjosloid\:x

soueuaog\sainbi4\yeig\odey Aewwng (g)\sows\~ [e21uyda | (#7)\[@POIA]

Scenario 2a - Baseline
Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

SCENARIO 2C.5
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 504

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2C.5
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 505

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
Change in
< ‘ J ~1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2C.5
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 506

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2¢.5 - SAR Sustainable Parks and Tributaries Water
Reuse Project

*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
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
1o HoleLake — ynderflow 0
1,390 Outflow to o
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2C.5
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 507

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2C.5

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 508

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2C.5
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 509
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Rising Water

Discharge to Evapotranspiration

Streamflow P ’
16,580 15,900
14,320 15,560

Groundwater
Pumping

6,340
2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,870

Streambed
Percolation

22,220
22,430

' 3

10
1,230

Change in
Groundwater Storage*

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2C.5

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 510
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Western Riverside Co Regional Wastewater
\ Treatment Plant Enhancement and Expansion
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S
&
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T
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Esri (Thalland) NGCC (c )OpenStreetMap contrlbutors and the GIS User Communlty\

Sources: Esrl HERE Garmln USGS, Intermap, INCREMENTP NRCan, Esri Japan, METI Esrl Chlng Hong Kong), Ejri Korea,

)
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L]
]

West.13
Name

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

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2c.6:

Baseflow Reduction Activities -
Western Riverside County

Regional Wastewater Treatment Plant

Enhancement and Expansion

Location within
| Integrated

&
0 1 2
e —
Miles

SCENARIO 2c.6
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 511
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c¢.6: Annual Change in Surface Water Discharge Compared to Baseline

4,000
] ® Chino (Annual Average = -10,080 acre-ft/yr)
2,000
s i
SN
& 0 -
()
S
] i
= -2,000 -
a
5]
= i
2
° -4,000 -
e
©
s i
o -6,000 -
()
(1]
=
2 -8,000 -
'5 ’
5 ]
=
g -10,000 A
< |
>
wv
£ -12,000
()
oo
: -
3]
-
© -14,000
Scenario 2¢.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
-16,000

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

ZTS ainbi4

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2c¢.6: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2¢.6 - Western Riverside County Regional Wastewater Treatment Average Annual
Plant Enhancement and Expansion Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2¢c.6
1 ®mYucaipa Yucaipa 750 750
SBBA 2,650 2,650
1 SBBA 4 4
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,370
M Riverside-Arlington Prado 15,560 15,510
4+ EPrado Chino and Temescal 6710 6700
1 Chino and Temescal (outside Prado) (outside Prado) ’ ’
Total 29,030 28,980
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q«
c
=
rT 7T 7T 1T 17 17 17 17T 17T 17 17 17 17 17 17 1T 17 T 17T 17 T 17T 17T T 17T 17T 17 17T 17 17 17 17 1T 17T 17T 17T 17 T 17T 7T 17T 17T 17T 17171717717 17T 17T 17T 17 17T 17T 17 17 17T 17T T T T T T T T T T 1T T 17T m
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 %

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Scenario 2c¢.6: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT

200
Scenario 2¢.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
150 + , _
M Yucaipa (Annual Average = 0 acre-ft/yr)
1 SBBA (Annual Average = 0 acre-ft/yr)
M Rialto-Colton (Annual Average = 0 acre-ft/yr)
100 + mRiverside-Arlington (Annual Average = 10 acre-ft/yr)
B Prado (Annual Average = -50 acre-ft/yr)
 Chino and Temescal (outside Prado) (Annual Average = -10 acre-ft/yr)
50

-50

Change in Evapotranspiration, acre-ft/yr

-100

-150

‘200 T T T T T T T T T T T T T T T T T T T T T

11 12 13 14 15 16 17 18 19 20 21
Model Year

10-Apr-20

22 23 24 25

¥TG 2inbi4

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

6,000 +—

12,000
11,000
10,000
=
g 9,000
£
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-
o 8,000
1%}
©
g
= 7,000
o
‘S
"
c
o
=
o
o
g
w 5,000
=
=
=
5
s 4,000
[J]
1)
o
g 3,000
<
2,000
1,000
0
10-Apr-20

DRAFT
Scenario 2c¢.6: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2c.6 - Western Riverside County Chino and
Regional Wastewater Treatment Plant Month Temescal
Enhancement and Expansion Yucaipa | SBBA |Rialto-Colton |Riverside-Arlington | Prado (outside Total
| Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
1 Model Years 1 through 25 (Hydrologic Years 2 30 100 0 130 570 240 1,070
1966-1990). 3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
E ¥ Yucaioa 5 60 220 0 270 1,280 530 2,360
| Frueaw 6 110_| 380 0 470 2,200 | 930 | 4,090
SBBA 7 120 | 420 0 520 2,450 | 1,060 | 4,570
1 M Rialto-Colton 8 120 420 0 540 2,470 1,090 4,640
1 mRiverside-Arlington 9 90 [ 320 0 430 1,950 | 860 [ 3,650
10 60 210 0 290 1,340 590 2,490
i B Prado
11 30 100 0 140 620 270 1,160
Chino and Temescal (outside Prado) 12 20 70 0 90 420 180 780
i — —
_ - I H
I I
1 | =
=
(¢
T T T T T T T T T m
1 2 3 4 5 6 7 8 9 10 11 12 ~
Month o

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20
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65,000

60,000

55,000

50,000
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40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

0

DRAFT
Scenario 2c¢.6: Annual Evapotranspiration — Prado Basin
Scenario 2¢.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
s Prado
1 Annual Average, acre-ft/yr -
— ASpen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2c.6
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 o
—=Aspen + WEI + BGW 15,900 14,800 15,560 15,510
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
I
«Q
c
=
r T 1T 1T T 17T 17T 17T 17T 17T 17 17T 17T 17" 17T 17T 17T " 17" 17T 17T 17" T T T 17T 17T 17" T 17T 17T T 17T 17T T 17" 17T 17 17 T T 17T 17T 17" T T 1T 1T T T T T T T 17T 17 17T 17T T T T T T 1T 17T 17T T T T T T T T T1TT CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 g
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr

10-Apr-20

200

150

100

50

-50

-100

-150

-200

DRAFT
Scenario 2c¢.6: Annual Change in Evapotranspiration — Prado Basin
Scenario 2¢.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
M Prado (Annual Average = -50 acre-ft/yr)

I
«©
c
=
T T T T T T T T T T T T T T T T T T T T T T T CD
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 LH)‘I
Model Year ~

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0 1

Scenario 2c.6: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement Month Average Monthly,
and Expansion acre-ft/month
1 450
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
4 1,000
5 1,280
6 2,200 I
7 2,450
8 2,470
9 1,950
10 1,340
11 620 H
12 420

1 2 3 4 5 6 7 8 9

Month

10 11 12

GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs

10-Apr-20
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DRAFT
Scenario 2c.6: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
=$=Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment
T Plant Enhancement and Expansion
E Street
MWD
Crossing
-« Prado
Dam
—+—— Downstream
I
«Q
Prado Dam MWD Crossing E Street ‘_:CB
Key Santa Ana River Gaging Stations ('Hn
©

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.6: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
10000
Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs
over half of the time (50%).
\ Scenario 2¢.6 conditions do not significantly affect flow at E St.
w 1000 - H
S 3
3
2
(=
£
©
g
& 100
>
<
=}
[=
o
=
10
1
0.3
I
h Q
0.1 —— e e =
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (5
Percent of Time Flow Exceeded, % 8

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.6: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
10000
Under baseline conditions, flow in the SAR at MWD Crossing
\ exceeds 28.6 cfs over half of the time (50%).
. 1000 Scenario 2c.6 conditions do not significantly affect flow at -
k] MWD Crossing.
3
2
(=
£
©
g
& 100
>
<
=
[=
o
=
1
I
«©
0'1 1 I 1 I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 _CCB
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (5
Percent of Time Flow Exceeded, % ,'3

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.6: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
= Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
10000
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
» 1000 Scenario 2c.6 conditions decrease flow at Prado Dam so that -
ks} over half the time, flow exceeds 103.4 cfs.
3
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Percent of Time Flow Exceeded, % B

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000
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Rising Water, acre-ft/yr
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0

10-Apr-20

DRAFT

Scenario 2c¢.6: Annual Rising Water — Integrated SAR Model Area

Scenario 2c¢.6 - Western Riversiée County Regional Wastewater Treatment Average Annual
Plant Enhancement and Expansion Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2¢.6
1. MYucaipa Yucaipa 320 320 ||
m Riverside-Arlington Riverside-Arlington 10,130 10,140
1 q Prado 14,320 14,050
® Prado Total 24,770 74,510
Predictive Model Period
Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
I
«©
c
=
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Anthropogenic
Return Flow

Rising Water Areal Recharge Recharge from
Discharge to o Groundwater from Mountain Front
Streamflow  Evapotranspiration Pumping Precipitation Runoff
870 810 9,210 3,440 4,040
320 750 9,630 2,130 4,080

510
1,030

Streambed Artificial
Percolation Recharge
8,510 330
8,120 4,200

Change in

-1,800
1,420

¢ |

Groundwater Storage*

Underflow
Outflow to
the SBBA

7,740
7,440

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion

SCENARIO 2C.6
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 524

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2C.6
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 525
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Recharge

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion

*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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
Change in
< ‘ J ~1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2C.6
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 526
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2¢.6 - Western Riverside County Regional Wastewater
Treatment Plant Enhancement and Expansion

*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
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
1o HoleLake — ynderflow 0
1,390 Outflow to o
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2C.6
AVERAGE ANNUAL

WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 527
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Evapotranspiration

Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

Scenario 2a - Baseline

Expansion

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

¥

-15,150
-8,250

Change in

Groundwater Storage*

: Underflow

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2C.6

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 528
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2C.6
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 529
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2C.6

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 530
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CHINO
BASIN

IEUA.3.01

Cucamonga Ck Dry-Weather Flow Diversion to
Regional Water Recycling Plant No. 1 Project

IEUA.3.02

\

Cucamonga Ck at Int-10 Dry-Weather Flow Diversion to
Regional Water Recycling Plant No. 1 Project

Sultana-Cypress Channel

Chino Ck at Chino Hills Pkwy Dry-Weather Flow Diversion

IEUA.3.03

to Carbon Canyon Water Recycling Facility

— jouueyd ssa1dko
1

N

_ N\ !
N )/

&

N

N

San Bernardino Co

\

\

Riverside Co

H 7
o | =
g = EXPLANATION
2 (z"_}‘ ~
% ) “\ o
S \ g
= N e Integrated SAR Model Boundary
- —_  © > — 5
|
\ ‘\ B
| (7]
‘ I J ‘ |:| Active Model Area
\ IEUA.3.04 éz\'/ |:| Inactive Model Area
| Day Ck at Wineville Basin Outflow Diversion to o/ “
| | Regional Water Recycling Plant No. 1 Project rgb'f’/ |
‘ 7 L - Habitat Conservation Plan (HCP)
@ [ .
| ) " Covered Activity
)/ IEUA3.05  -Project ID
i ‘ Name - Name of HCP Project
|
‘ / e Groundwater Basin Boundary
‘ IEUA.3.05 ‘
- San Sevaine Ck Diversion to f/———— Y
‘ Regional Water Recycling é\oe'
— | Plant No. 1 Project \ s Refer to Table 17 for HCP Covered Activity
\ Description
h |
Yy
\{c\\,s,e/r | " Scenario 2¢.7:
S ‘ Baseflow Reduction Activities -
h .=+ |EUA Baseflow Reduction Activities
) S
/ / |
o / /
Z / c/
w\%‘, //‘/ \\
\ /

%

|2

| 9
\%/
Z
R4
RN

IEUA.3.06
Lower Deer Ck Diversion to

Regional Water Recycling Plant No. 5

Project

Cucamonga Creek

Esri (Thailand), NGCC, (c) OpenStreetMaprcontributors, ar‘]d the GIS User Community

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREI\'/IENT;P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea,

. o
9

' L

Location within
Integrated
SAR Model Area

&
0 1 2
e —
Miles

SCENARIO 2c.7
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 531
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10-Apr-20

5,000

4,000

3,000

2,000

1,000

DRAFT
Scenario 2c.7: Annual Change in Surface Water Diversion Compared to Baseline
Scenario 2c.7 - IEUA Baseflow Reduction Activities
® Chino (Annual Average = 1,800 acre-ft/yr)

1 T
«Q

c

| @
(6]

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 (&J

Model Year

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2c.7: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2c.7 - IEUA Baseflow Reduction Activities Average Annual
Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2c.7
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 2,650 2,650
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,370
M Riverside-Arlington Prado 15,560 15,540
4 mPrado Chino and Temescal 6710 6710
1 Chino and Temescal (outside Prado) (outside Prado) ! !
Total 29,030 29,020
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q
c
=
r 1T 1T 1T T 17 17 1717 17T 17T 17 17T 17T 17T 17T 17T 17T 17717 17 1717 17 17 17T 17 1T 17T T T T T T T T 1T 17T 17 17T 17T 17 17T 17 17T 17 17T T T T T T T T T T T 1T T 1T T 1T T 17 17T T T T T1T°T7T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 cgog
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2c.7: Annual Change in Evapotranspiration — Integrated SAR Model Area

100
| Scenario 2c.7 - IEUA Baseflow Reduction Activities
80
) M Yucaipa (Annual Average = 0 acre-ft/yr)
1 SBBA (Annual Average = 0 acre-ft/yr)
60 T mRialto-Colton (Annual Average = 0 acre-ft/yr)
. M Riverside-Arlington (Annual Average = 10 acre-ft/yr)
s a0 L B Prado (Annual Average = -20 acre-ft/yr)
$ ™ Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)
w -
S
(5]
s 20
]
=)
B _
2
e 0
©
]
o -
o
@©
@ -20
£
()] i
)
&
S -40
-60
-80
I
i «©
c
=
‘100 T T T T T T T T T T T T T T T T T T T T T T T T ?;‘I
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 w
Model Year »

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

6,000 +—

12,000
11,000
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=
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= 7,000
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o
=
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w 5,000
=
=
=
5
s 4,000
[J]
1)
o
g 3,000
<
2,000
1,000
0
10-Apr-20

DRAFT
Scenario 2c.7: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2c.7 - IEUA Baseflow Reduction Chino and
Activities Month ) ) ) ) . Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
. Model Years 1 through 25 (Hydrologic Years 2 30 100 Y 130 570 240 1,070
1966-1990). 3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
¥ Yucaioa 5 60 220 0 270 1,280 530 2,360
| Frueaw 6 110_| 380 0 470 2,200 | 930 | 4,090
SBBA 7 120 | 420 0 520 2,460 | 1,060 | 4,580
1 M Rialto-Colton 8 120 420 0 540 2,480 1,090 4,650
1 mRiverside-Arlington 9 90 [ 320 0 430 1,950 | 860 | 3,650
10 60 210 0 290 1,340 590 2,490
i B Prado
11 30 100 0 140 620 270 1,160
Chino and Temescal (outside Prado) 12 20 70 0 90 420 180 780
i — —
_ L] —
- — - I
I
I ] (@)
1 | -
=
(¢
T T T T T T T T T T m
1 2 3 4 5 6 7 8 9 10 11 12 g

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20
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5,000

0

DRAFT
Scenario 2c.7: Annual Evapotranspiration — Prado Basin
Scenario 2c.7 - IEUA Baseflow Reduction Activities
s Prado
1 Annual Average, acre-ft/yr -
— ASpen - - - - - -
Calibration Calibration Scenario 2a Scenario 2c.7
1 =—Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
====Aspen + WEI + BGW 15,900 14,800 15,560 15,540
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
T
«Q
c
=
T 1T T 17T T T T T T T 1777 T 1T T 17T T T T T T T 1T 1T 71777 T T T T T T 1777 T T T T T T 1777 L L L T T T T T T T7 T T T T T T T7T T T T T T T71 T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c¢.7: Annual Change in Evapotranspiration — Prado Basin

100
T Scenario 2c.7 - IEUA Baseflow Reduction Activities
80
60 1 M Prado (Annual Average = -20 acre-ft/yr)
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10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20
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2,500

2,000

1,500

1,000

500

0 A

Scenario 2c.7: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2c.7 - IEUA Baseflow Reduction Activities Month Average Monthly,
acre-ft/month
1 450 |
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
4 1,000
5 1,280
6 2,200 1
7 2,460
8 2,480
9 1,950
10 1,340
11 620 H
12 420

1 2 3 4 5 6 7 8 9

Month

10

11 12

GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs

10-Apr-20

400

350

300

250

200

150

100

50

DRAFT
Scenario 2c.7: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
1 —#=Scenario 2c.7 - IEUA Baseflow Reduction Activities
E Street
MWD
Crossing
\ Prado
Dam
—+—— Downstream
I
«©
Prado Dam MWD Crossing E Street FCB
Key Santa Ana River Gaging Stations %
(o]

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report
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10-Apr-20

DRAFT
Scenario 2c.7: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
Scenario 2a - Baseline
- = Scenario 2c.7 - IEUA Baseflow Reduction Activities
Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs
over half of the time (50%).
\ Scenario 2c.7 conditions do not significantly affect flow at E St. |
' m
«©
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 C
T T T T 1 T T T T (-l;
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (ny
Percent of Time Flow Exceeded, % 8
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.7: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000 +
Scenario 2a - Baseline
F = Scenario 2c.7 - IEUA Baseflow Reduction Activities
10000 +
[ Under baseline conditions, flow in the SAR at MWD Crossing
'\ exceeds 28.6 cfs over half of the time (50%).
w 1000 +- Scenario 2c.7 conditions do not significantly affect flow at -
S E MWD Crossing.
3 C
o L
[
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©
o
& 100 +
> E
= r
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o
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10 1 —
1 F
' u
«
c
0'1 1 : 1 : 1 : 1 : 1 1 : 1 : 1 : 1 : 1 (_6
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Percent of Time Flow Exceeded, % ﬁ

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

Scenario 2c.7: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

DRAFT

Scenario 2a - Baseline

= Scenario 2c.7 - IEUA Baseflow Reduction Activities

Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).

Scenario 2c.7 conditions decrease flow at Prado Dam so that
over half the time, flow exceeds 113 cfs.

100000 F
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10-Apr-20
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GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report
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Rising Water, acre-ft/yr
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0

10-Apr-20

Scenario 2c¢.7: Annual Rising Water — Integrated SAR Model Area

DRAFT

Scenario 2¢.7 - IEUA Baseflow Reduction Activities Average Annual
Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2¢.7
1. MYucaipa Yucaipa 320 320 ||
m Riverside-Arlington Riverside-Arlington 10,130 10,140
1 Prado 14,320 14,310
W Prado Total 24,770 24,770
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q
c
=
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GEOSCIENCE Support Services, Inc.
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Scenario 2a - Baseline
Scenario 2¢.7 - IEUA Baseflow Reduction Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

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

SCENARIO 2C.7
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 544

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2¢.7 - IEUA Baseflow Reduction Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2C.7
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 545

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,520 1,760 0
Change in
< ‘ J ~1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840
Scenario 2c.7 - IEUA Baseflow Reduction Activities

SCENARIO 2C.7
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 546

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline

Scenario 2c¢.7 - IEUA Baseflow Reduction Activities

*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
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
100 HoleLake — ynderflow 0
1,390 Outflow to ol
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2C.7
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 547

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2¢.7 - IEUA Baseflow Reduction Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2C.7

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 548

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Scenario 2¢.7 - IEUA Baseflow Reduction Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2C.7
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 549

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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Rising Water

Discharge to Evapotranspiration

Streamflow P ’
16,580 15,900
14,320 15,560

Groundwater
Pumping

6,340
2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,870

Streambed
Percolation

22,220
22,430

' 3

10
1,230

Change in
Groundwater Storage*

Scenario 2a - Baseline
Scenario 2¢.7 - IEUA Baseflow Reduction Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2C.7

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 550

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY
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IEUA4
DP-002 (Cucamonga Creek)

\“ Lower Deer Creek Channel

EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

1

3
£ 53] 2 Habitat Conservation Plan (HCP)
5 \ ‘ 1%‘. / Covered Activity
3 | \\%o / IEUA4 - Project ID
& | R4 Name - Name of HCP Project
: \&
s %
> {
m‘ N e Groundwater Basin Boundary
| 3
\ 5
‘ { CHINO 5 Refer to Table 17 for HCP Covered Activity
// BASIN % Description
L/ :
// O
IEUA.4 ( Scenario 2c.8:
Carbon Canyon WRF ‘ IEUA Reduced Flow from WWTPs
(Chino Creek) ‘
‘ o \ A
| T N
\\\“Q //// S
S Q
@ (&) = [
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- \%gque 7 3 | J BT o -
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o ——/ J \& B 53
el IEUA4 ( | L
A /| RP-5(Chino Creek) \ | & ]
T~ — ( o o // \ [ /\
N (N | /
// P \ ) 7 Vs \ | A VY
/ A &0 IEUA 4
/ \3 I - DP-001 (Prado Lake) Location within ?/— |
/ / ~ / S I Integrated ~
\ J \ . \ v\\O@ e SAR Model Area f? ‘ [I‘ z
O\ \\\ ? T / D ’
"%, \ f /
e — N \
S, N 1 \ yd N
\ %o, \ | \ S
Y h (> N
s - \[ [T \ ) _
T A\9 )
P B 0 1 2
, S < _—
2 /, L L ) \ - P
\‘% 5 \ / / Miles
&) — L [~
N U L —
8 e - o \ ) f
'y " . ) N f -
/\> ) R \,,\L\ ) \ " N\ / / TN
d \\ j\‘\ \ < f \\ // — o /E \‘\
\ \ { , — o
) —~_ N S / { / / e SCENARIO 2c¢.8
o/ B ¢/ / 4 ¢ T _
VL e { A ] LOCATION OF
N N ~—_ ‘5 B e { L | \ I
. Ve ~— &/ { AR \ N & | / HCP COVERED ACTIVITIES
/,/ \\B/‘ S N | Sources: Esri, HERE \\aG rmin, USGS, Intermapy INCREMENT P, NRCan, E Esrl JapanMETI,fEsrl China (Hong Kong);- Esrl Korea
y N\ (\ ( \ ! \ \ Esri (Thailand), NG ~G,/(c) OpenStreetMap contributors, and the GIS User Communlty /
10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 551
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c¢.8: Annual Change in Surface Water Discharge Compared to Baseline

40,000
] H Chino (Annual Average = -9,860 acre-ft/yr)
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s
N
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g
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=
2
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3
(T
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3
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(7]
£
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®
5 -30,000
1 Scenario 2¢.8 - IEUA Baseflow Reduction Activities
-40,000
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Model Year
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10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2¢.8: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2¢.8 - IEUA Reduced Flow from WWTPs Average Annual
Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2c¢.8
1 ®mYucaipa Yucaipa 750 750
SBBA 3,210 3,210
. 7 7
SFBA Rialto-Colton 0 0
+ M®Rialto-Colton Riverside-Arlington 3,350 3,350
M Riverside-Arlington Prado 15,600 15,590
4 HEPrado Chino and Temescal 6740 6740
1 Chino and Temescal (outside Prado) (outside Prado) ’ ’
Total 29,650 29,640
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
T
«
c
=
rT 7T 7T 1T 17 17 17 17T 17T 17 17 17 17 17 17 1T 17 T 17T 17 T 17T 17T T 17T 17T 17 17T 17 17 17 17 1T 17T 17T 17T 17 T 17T 7T 17T 17T 17T 17171717717 17T 17T 17T 17 17T 17T 17 17 17T 17T T T T T T T T T T 1T T 17T m
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 %

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2c¢.8: Annual Change in Evapotranspiration — Integrated SAR Model Area
1,000
| Scenario 2¢.8 - IEUA Reduced Flow from WWTPs
800
) M Yucaipa (Annual Average = 0 acre-ft/yr)
SBBA (Annual Average = 0 acre-ft/yr)
600 T~ mRialto-Colton (Annual Average = 0 acre-ft/yr)
. M Riverside-Arlington (Annual Average = 0 acre-ft/yr)
s 400 1 B Prado (Annual Average = -10 acre-ft/yr)
s Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)
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10-Apr-20 GEOSCIENCE Support Services, Inc.



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

DRAFT
Scenario 2c¢.8: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
1 Scenario 2c.8 - IEUA Reduced Flow from Chino and
WWTPs Month Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 90 0 100 440 190 840
. Model Years 1 through 25 (Hydrologic Years 2 30 120 Y 120 560 240 1,070
1966-1990). 3 40 160 0 170 770 330 1,470
4 50 210 0 210 1,000 420 1,890
E ¥ Yucaioa 5 60 260 0 260 1,280 530 2,390
| Frueaw 6 110_| 450 0 460 2,210 | 940 | 4,170
SBBA 7 120 | 510 0 520 2,470 | 1,070 | 4,690
1 M Rialto-Colton 8 120 520 0 540 2,510 1,100 4,790
1 mRiverside-Arlington 9 90 [ 410 0 430 1,970 | 860 | 3,760
= Prad 10 60 270 0 290 1,350 590 2,560
. rado 11 30 | 130 0 140 620 270 1,190
Chino and Temescal (outside Prado) 12 20 90 0 90 210 180 790
) — [ ]
| ]
m —
—— .
] — B
l l B s
| @
' . o @
=
(¢)]
T T T T T T T T T T m
1 2 3 4 5 6 7 8 9 10 11 12 g

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2c¢.8: Annual Evapotranspiration — Prado Basin
70,000
Scenario 2¢.8 - IEUA Reduced Flow from WWTPs Annual Average, acre-ft/yr
65,000 Calibration Calibration Scenario 2a Scenario 2c¢.8 ||
I Prado 1966-2016 1966-1990 1-25 1-25
60,000 T e Aspen 15,900 14,850 15,600 15590 |
— + WEI
55,000 +— spen
== Aspen + WEI + BGW
50,000
s
e 45,000
é Predictive Model Period
4 40,000 +* Model Calibration Period > Model Years 1-25 —>
g (Hydrologic Years 1966-1990)
2
g 35,000
[«
(%}
&
= 30,000
15} —
o
S
w 25,000
20,000
15,000
10,000
5,000 &
c
=
0 r T 1T 1T T 17T 17T 17T 17T 17T 17 17T 17T 17" 17T 17T 17T " 17" 17T 17T 17" T T T 17T 17T 17" T 17T 17T T 17T 17T T 17" 17T 17 17 T T 17T 17T 17" T T 1T 1T T T T T T T 17T 17 17T 17T T T T T T 1T 17T 17T T T T T T T T T1TT CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2c.8: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0 1

Scenario 2c.8: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2¢.8 - IEUA Reduced Flow from WWTPs Month Average Monthly,
acre-ft/month
1 440 1
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 560
3 770 1
4 1,000
5 1,280
6 2,210 1
7 2,470
8 2,510
9 1,970
10 1,350
11 620 H
12 410

1 2 3 4 5 6 7 8 9

Month

10 11 12

GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2c.8: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)

400
Scenario 2a - Baseline
=¢=Scenario 2c.8 - IEUA Reduced Flow from WWTPs
350
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& 200
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50 —e
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0
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Key Santa Ana River Gaging Stations
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10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report
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DRAFT
Scenario 2c.8: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at E St. exceeds
- e Scenario 2¢.8 - IEUA Reduced Flow from WWTPs 3.5 cfs over half of the time (50%).
Scenario 2¢.8 conditions do not affect flow at E St.
' m
«©
1 1 1 1 1 1 1 1 1 1 1 1 1 C
T T T T T T T T (-l;
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% ¢y
Percent of Time Flow Exceeded, % 8
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2c.8: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
e Scenario 2c¢.8 - IEUA Reduced Flow from WWTPs exceeds 27.6 cfs over half of the time (50%).
Scenario 2¢.8 conditions do not affect flow at MWD Crossing
I
«Q
1 ] 1 ] 1 ] ] 1 1 ] 1 ] 1 ] 1 ] 1 C
T T T T T T T T a
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (5
Percent of Time Flow Exceeded, % .‘3?
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2c.8: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
) Under baseline conditions, flow in the SAR at Prado Dam
—Scenario 2c.8 - IEUA Reduced Flow from WWTPs exceeds 114.8 cfs over half of the time (50%).
Scenario 2c¢.8 conditions decrease flow at Prado Dam so that ]
over half the time, flow exceeds 102.6 cfs.
|
I
(o]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 C
T T T T T T T T a
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (5
Percent of Time Flow Exceeded, % %
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000
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55,000
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Rising Water, acre-ft/yr
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5,000

0

10-Apr-20

DRAFT

Scenario 2¢.8: Annual Rising Water — Integrated SAR Model Area

Scenario 2¢.8 - IEUA Reduced Flow from WWTPs Average Annual
Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2c.8
4 HMYucaipa Yucaipa 1,100 1,100 |
 Riverside-Arlington Riverside-Arlington 9,870 9,870
L mprado Prado 14,170 13,990
Total 25,140 24,960
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q«
c
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 %

GEOSCIENCE Support Services, Inc.
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Scenario 2a - Baseline
Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
2,170 810 9,210 3,440 4,040 510 9,790 330
1,100 750 9,630 2,130 4,080 1,030 9,210 4,200
1159568 Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,880
7,620

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

SCENARIO 2C.8
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 564

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,650 178,610 6,180 124,180
3,210 194,520 6,410 117,700

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,880 19,280
54,210 18,550

-4,330 )
8.820 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

18,610
17,770

Scenario 2a - Baseline
Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,880

Inflow from 7,620

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2C.8
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 565

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

¥

Underflow

Outflow to

North Riverside
Basin

16,370
9,390

Scenario 2a - Baseline

Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

Groundwater Storage*

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,210 790
0 24,050 3,150 6,160 3,620 1,850 0
Change in
< | -990 Underflow

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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

Inflow from
Lytle Basin
Underflow 14,550
Inflow from 14,090
Bunker Hill
Basin
4,060
3,680

SCENARIO 2C.8
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 566

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Areal Recharge

Recharge from

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

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

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0
3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0
ggég Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
16,490 Hole Lake Underflow 16,370
1,290 Outflow to 9,390
510 Temescal Basin
at Arlington
Narrows
2,400
70

SCENARIO 2C.8
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 567

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680 18,790 41,710
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140 33,350 40,990

i i i l l l

-16,270

'8.830 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,230

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,270
32,230

Inflow from
North Riverside

Basin

16,310
16,490

SCENARIO 2C.8

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 568

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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¢ |

-1,310
2,470

Underflow
Outflow to
Chino Basin

3,330
-1,230

Scenario 2a - Baseline

Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,390 13,750 2,570 5,880 4,540 2,770
1,470 13,610 1,470 6,980 4,530 3,270
Change in

-~ Underflow

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

Inflow from
Arlington
Narrows

2,400
70

SCENARIO 2C.8
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 569

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Discharge to Evapotranspiration

Streamflow P ’
16,570 15,900
14,170 15,600

Groundwater
Pumping

6,340
2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,870

Streambed
Percolation

22,260
22,860

' 3

80
1,210

Change in
Groundwater Storage*

Scenario 2a - Baseline
Scenario 2¢.8 - IEUA Reduced Flow from WWTPs

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,760
7,340

SCENARIO 2C.8

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 570
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Habitat Conservation Plan (HCP)
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VvD.2.11 - Project ID
Devil Creek - Name of HCP Project

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.1: Annual Change in Surface Water Diversion Compared to Baseline

100,000

1 Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)

90,000

1 SBBA (Annual Average= 18,710 acre-ft/yr)
80,000

70,000

60,000

50,000

40,000

30,000

20,000

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10,000 H~

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

o
2/G 8inbi-

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.1: Annual Change in Artificial Recharge Compared to Baseline

100,000
1 Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
90,000
s . 1 SBBA (Annual Average= 18,710 acre-ft/yr)
S~
£
5 80,000
S
(4] 4
o
£
§ 70,000
5]
o _
8
° 60,000
©
n -
£
S
Y 50,000
o
©
s _
(8)
()
x 40,000
8
2
= _
o
<
€ 30,000
()
[-T] i
c
£
(%) 20,000
10,000 - I
i «
c
0 - o
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 (ﬁ

Model Year

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2d.1: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Average Annual
Basins) Groundwater Basin acre-ft/yr
Scenario 2a |Scenario 2d.1
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 2,650 2,870
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,360
M Riverside-Arlington Prado 15,560 15,550
4 mPrado Chino and Temescal 6710 6710
1 Chino and Temescal (outside Prado) (outside Prado) ! !
Total 29,030 29,240
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q
c
=
r 1T 1T 1T T 17 17 1717 17T 17T 17 17T 17T 17T 17T 17T 17T 17717 17 1717 17 17 17T 17 1T 17T T T T T T T T 1T 17T 17 17T 17T 17 17T 17 17T 17 17T T T T T T T T T T T 1T T 1T T 1T T 17 17T T T T T1T°T7T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 cﬁ
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2d.1: Annual Change in Evapotranspiration — Integrated SAR Model Area
1,000
Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
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10-Apr-20 GEOSCIENCE Support Services, Inc.



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

DRAFT
Scenario 2d.1: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2d.1 - Phase | Active Recharge Chino and
Activities (Improvements to Existing Basins) | nonth Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
(outside
Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
Model Years 1 through 25 (Hydrologic Years 2 30 110 0 130 570 240 1,080
1966-1990). 3 40 150 0 170 780 330 1,470
4 50 190 0 220 1,000 420 1,880
¥ Yucaioa 5 60 240 0 270 1,280 530 2,380
ucaip 6 110 | 410 0 470 2,200 | 930 | 4,120
SBBA 7 120 | 450 0 520 2,460 | 1,060 | 4,610
M Rialto-Colton 8 120 450 0 540 2,480 1,090 4,680
m Riverside-Arlington 9 90 [ 350 0 430 1,960 | 860 | 3,690
= Prad 10 60 230 0 290 1,340 590 2,510
rado 11 30 | 110 0 140 620 270 1,170
Chino and Temescal (outside Prado) 12 20 30 0 90 420 180 790
—— [ ]
I .
— .
— .
I
I ] (@)
= |
=
(¢)]
T T T T T T T T T m
1 2 3 4 5 6 7 8 9 10 11 12 N

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20
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DRAFT
Scenario 2d.1: Annual Evapotranspiration — Prado Basin
Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
s Prado
1 Annual Average, acre-ft/yr -
e Aspen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2d.1
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
====Aspen + WEI + BGW 15,900 14,800 15,560 15,550
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
T
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c
=
r T 1T 1T T 17T 17T 17T 17T 17T 17 17T 17T 17" 17T 17T 17T " 17" 17T 17T 17" T T T 17T 17T 17" T 17T 17T T 17T 17T T 17" 17T 17 17 T T 17T 17T 17" T T 1T 1T T T T T T T 17T 17 17T 17T T T T T T 1T 17T 17T T T T T T T T T1TT CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 c:lln
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.1: Annual Change in Evapotranspiration — Prado Basin
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T Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20
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0 A

Scenario 2d.1: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)

Month

Average Monthly,
acre-ft/month

450

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990).
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GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Average Streamflow, cfs

10-Apr-20

400

350 +

300
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200
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Scenario 2d.1: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)

Scenario 2a - Baseline
=¢==Scenario 2d.1 - Phase | Active Recharge Activities
(Improvements to Existing Basins)
E Street
MWD
Crossing
\ Prado
Dam
-5
—+—— Downstream
Prado Dam MWD Crossing E Street

Key Santa Ana River Gaging Stations

08S a.nbi4

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
10000
Under baseline conditions, flow in the SAR at E St. exceeds 4.1 cfs
over 40% of the time.

1000 \ Scenario 2d.1 conditions decrease lower flows at E St. so that over | |
ug F 40% of the time, flow exceeds 2.8 cfs.
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10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
10000
Under baseline conditions, flow in the SAR at MWD Crossing
\ exceeds 28.6 cfs over half of the time (50%).
. 1000 Scenario 2d.1 conditions do not significantly affect flow at -
k] MWD Crossing.
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10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2d.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
= Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Basins)
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
Scenario 2d.1 conditions do not significantly affect flow at ]
Prado Dam.
T ———— —
I
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GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report
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Rising Water, acre-ft/yr
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5,000

0

10-Apr-20

DRAFT

Scenario 2d.1: Annual Rising Water — Integrated SAR Model Area

Scenario 2d.1 - Phase | Active Recharge Activities (Improvements to Existing Average Annual
Basins) Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2d.1
1. MYucaipa Yucaipa 320 320 ||
m Riverside-Arlington Riverside-Arlington 10,130 10,110
1 q Prado 14,320 14,310
® Prado Total 24,770 24,740
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
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c
=
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Scenario 2a - Baseline
Scenario 2d.1 - Phase | Active Recharge Activities
(Improvements to Existing Basins)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

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

SCENARIO 2D.1
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 585

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2d.1 - Phase | Active Recharge Activities
(Improvements to Existing Basins)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2D.1
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 586

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,520 1,760 0
Change in
< ‘ J -1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840
Scenario 2d.1 - Phase | Active Recharge Activities

(Improvements to Existing Basins)

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

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.

SCENARIO 2D.1
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 587

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Areal Recharge

Recharge from

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2d.1 - Phase | Active Recharge Activities
(Improvements to Existing Basins)

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

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
16,360 Hole Lake Underflow 17,130
1,390 Outflow to 10,730
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2D.1
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 588

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2d.1 - Phase | Active Recharge Activities
(Improvements to Existing Basins)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2D.1

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 589

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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¢ |

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
-2,160 .
' 1,840 Change in

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Scenario 2d.1 - Phase | Active Recharge Activities

(Improvements to Existing Basins)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

-~ Underflow

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

groundwater storage.

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2D.1
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT

DRAFT FIGURE 590
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2d.1 - Phase | Active Recharge Activities
(Improvements to Existing Basins)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2D.1

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 591

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Cactus Channel

RIALTO-
COLTON
BASIN

Rialto Channel

RIVERSIDE-
ARLINGTON
BASIN

EastRialtoSD

Pt

StRialto sp 45

East

R' andall SD

SAN BERNARDINO
BASIN AREA

VD.2.09
Lytle-Cajon

P8I0 Wiem

Creek Channel

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMEN\I P, NRCan, Esri J/a\b?fﬁ,//METl, Esri China (Hon'ggs Kong), Esri Korea,
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)
Covered Activity
VD.2.09 - Project ID
Lytle-Cajon - Name of HCP Project

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2d.2:

Active Recharge Activities
(Stormwater Capture Activities) -
Phase Il Active Recharge Activities
(New Facilities) along Lytle Creek

Location within

| Integrated
| SAR Model Area

Miles

SCENARIO 2d.2
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 592

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10-Apr-20

20,000

18,000

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

DRAFT
Scenario 2d.2: Annual Change in Surface Water Diversion Compared to Baseline
1 Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
. 1 SBBA (Annual Average= 2,910 acre-ft/yr)
| T
i «Q
c
| o)
a1
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 8

Model Year

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr

10-Apr-20

20,000

18,000

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

Model Year

DRAFT
Scenario 2d.2: Annual Change in Artificial Recharge Compared to Baseline
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
1 SBBA (Annual Average= 2,910 acre-ft/yr)
I
«Q
c
o)
a1
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 g

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2d.2: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Average Annual
Creek Groundwater Basin acre-ft/yr
Scenario 2a |Scenario 2d.2
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 2,650 2,650
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,380
M Riverside-Arlington Prado 15,560 15,560
4 mPrado Chino and Temescal 6710 6710
1 Chino and Temescal (outside Prado) (outside Prado) ! !
Total 29,030 29,050
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
I
«Q
c
=
r 1T 1T 1T T 17 17 1717 17T 17T 17 17T 17T 17T 17T 17T 17T 17717 17 1717 17 17 17T 17 1T 17T T T T T T T T 1T 17T 17 17T 17T 17 17T 17 17T 17 17T T T T T T T T T T T 1T T 1T T 1T T 17 17T T T T T1T°T7T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 é‘
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

100

80

-20

Change in Evapotranspiration, acre-ft/yr

-60

-100

10-Apr-20

Scenario 2d.2: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

M Yucaipa (Annual Average = 0 acre-ft/yr)

m SBBA (Annual Average = 0 acre-ft/yr)
H Rialto-Colton (Annual Average = 0 acre-ft/yr)
M Riverside-Arlington (Annual Average = 20 acre-ft/yr)

® Prado (Annual Average = 0 acre-ft/yr)
1 Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)

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

22 23 24 25

965 2.nbi4

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

6,000 +—

12,000
11,000
10,000
=
g 9,000
£
>
-
o 8,000
1%}
©
g
= 7,000
o
‘S
"
c
o
=
o
o
g
w 5,000
=
=
=
5
s 4,000
[J]
1)
o
g 3,000
<
2,000
1,000
0
10-Apr-20

DRAFT
Scenario 2d.2: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2d.2 - Phase Il Active Recharge Chino and
Activities (New Facilities) along Lytle Creek Month Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
. Model Years 1 through 25 (Hydrologic Years 2 30 100 Y 130 570 240 1,070
1966-1990). 3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
¥ Yucaioa 5 60 220 0 270 1,280 530 2,360
| Frueaw 6 110_| 380 0 470 2,200 | 930 | 4,090
SBBA 7 120 | 420 0 530 2,460 | 1,060 | 4,590
1 M Rialto-Colton 8 120 420 0 540 2,490 1,090 4,660
1 mRiverside-Arlington 9 90 [ 320 0 430 1,960 | 860 | 3,660
10 60 210 0 290 1,340 590 2,490
i B Prado
11 30 100 0 140 620 270 1,160
Chino and Temescal (outside Prado) 12 20 70 0 90 420 180 780
4 —— [ ]
_ | ] —
— .
. — |
I
I ] (@)
1 | =
=
(¢
T T T T T T T T T T m
1 2 3 4 5 6 7 8 9 10 11 12 3

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20
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0

DRAFT
Scenario 2d.2: Annual Evapotranspiration — Prado Basin
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
B Prado
1 Annual Average, acre-ft/yr -
— ASpen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2d.2
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
====Aspen + WEI + BGW 15,900 14,800 15,560 15,560
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
T
«Q
c
=
r T 1T 1T T 17T 17T 17T 17T 17T 17 17T 17T 17" 17T 17T 17T " 17" 17T 17T 17" T T T 17T 17T 17" T 17T 17T T 17T 17T T 17" 17T 17 17 T T 17T 17T 17" T T 1T 1T T T T T T T 17T 17 17T 17T T T T T T 1T 17T 17T T T T T T T T T1TT CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 §
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2d.2: Annual Change in Evapotranspiration — Prado Basin
50
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
40
30 1 M Prado (Annual Average = 0 acre-ft/yr)
5
E. 20
Q
S
(4]
g 10
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o
‘S
2 = .
o 0
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@©
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= -10
o
)
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[ -20
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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 8

Model Year

10-Apr-20

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20

5,000

4,500

4,000

3,500

3,000

2,500

2,000

1,500

1,000

500

0 A

Scenario 2d.2: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek Month Average Monthly,
acre-ft/month
1 450 |
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
4 1,000
5 1,280
6 2,200 1
7 2,460
8 2,490
9 1,960
10 1,340
11 620 H
12 420

1 2 3 4 5 6 7 8 9

Month

10

11 12

GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs

10-Apr-20
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DRAFT
Scenario 2d.2: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
—&—Scenario 2d.2 - Phase Il Active Recharge Activities
T (New Facilities) along Lytle Creek
E Street
MWD
Crossing
\ Prado
Dam
—+—— Downstream
I
«Q
Prado Dam MWD Crossing E Street FCB
Key Santa Ana River Gaging Stations 8
'_\

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
10000
Under baseline conditions, flow in the SAR at E St. exceeds 4.1 cfs
over 40% of the time.
1000 \ Scenario 2d.2 conditions increase lower flows at E St. so that over | |
ug F 40% of the time, flow exceeds 4.7 cfs.
3
2
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©
g
& 100
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=}
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o
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1
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I
«©
0.1 —— e S =
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% o
Percent of Time Flow Exceeded, % 8

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
10000
Under baseline conditions, flow in the SAR at MWD Crossing
\ exceeds 28.6 cfs over half of the time (50%).

. 1000 Scenario 2d.2 conditions do not significantly affect flow at -
k] MWD Crossing.
3
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a 100
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< \
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10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2d.2: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
I = Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
L Scenario 2d.2 conditions do not significantly affect flow at ]
F Prado Dam.
E \ e ———
' |
«Q
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 C
T T T T T T T T a
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Percent of Time Flow Exceeded, % E
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report
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Rising Water, acre-ft/yr
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5,000

0

10-Apr-20

DRAFT

Scenario 2d.2: Annual Rising Water — Integrated SAR Model Area

Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Average Annual
Creek Groundwater Basin acre-ft/yr |
Scenario 2a |Scenario 2d.2
1. MYucaipa Yucaipa 320 320 -
 Riverside-Arlington Riverside-Arlington 10,130 10,140
L mprad Prado 14,320 14,330
rado Total 24,770 24,790
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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c
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Scenario 2a - Baseline
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

SCENARIO 2D.2
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 606

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2D.2
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 607

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

*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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
Change in
< ‘ J "1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2D.2
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 608

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2a - Baseline
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities)

along Lytle Creek

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

Rising Water Areal Recharge Recharge from
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
oo HoleLake — ynderflow 0
1,390 Outflow to e
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2D.2
AVERAGE ANNUAL

WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 609

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2D.2

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 610

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2D.2
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 611
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2d.2 - Phase Il Active Recharge Activities (New Facilities) along Lytle Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2D.2

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 612
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RIALTO-
COLTON
BASIN

VD.2.01
Cajon Creek

VD.2.02
Cable Creek

AN
SAN BERNARDINO
BASIN AREA
VD.2.08
Vulcan 2

Esri (Thailand), NGCC, (c) O\penStreetMap contribhtors, and the GIS User Community

x
&
&
O
=
S
@
Q

Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Egri‘

EXPLANATION

Integrated SAR Model Boundary

Active Model Area

|:| Inactive Model Area

Habitat Conservation Plan (HCP)

Covered Activity
VD.2.08 - Project ID
Vulcan 2 - Name of HCP Project

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2d.3:

Active Recharge Activities
(Stormwater Capture Activities) -
Phase Il Active Recharge Activities
(New Facilities) along Cajon Creek and
Cable Creek

Location within
Integrated
SAR Model Area

Miles

orea,

SCENARIO 2d.3
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 613

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10-Apr-20

Scenario 2d.3: Annual Change in Surface Water Diversion Compared to Baseline

DRAFT

40,000

35,000 A

Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

1 SBBA (Annual Average= 5,990 acre-ft/yr)

30,000

25,000

20,000

15,000

10,000

5,000 -

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Model Year
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22 23 24 25
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GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.3: Annual Change in Artificial Recharge Compared to Baseline

40,000
Scenario 2d.3 - Phase |l Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
35,000 +—
s 1 SBBA (Annual Average= 5,990 acre-ft/yr)
2
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S
i 30,000
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£
2
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o
2 25,000
©
o
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S
Y 20,000
o
©
=
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o
:g 15,000
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o
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o 10,000
©
-
o
5,000 A
I
Q
c
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Model Year

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2d.3: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Average Annual
Creek and Cable Creek Groundwater Basin acre-ft/yr
Scenario 2a |Scenario 2d.3
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 2,650 2,820
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,370
M Riverside-Arlington Prado 15,560 15,550
4 mPrado Chino and Temescal 6710 6700
1 Chino and Temescal (outside Prado) (outside Prado) ! !
Total 29,030 29,190
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q
c
=
r 1T 1T 1T T 17 17 1717 17T 17T 17 17T 17T 17T 17T 17T 17T 17717 17 1717 17 17 17T 17 1T 17T T T T T T T T 1T 17T 17 17T 17T 17 17T 17 17T 17 17T T T T T T T T T T T 1T T 1T T 1T T 17 17T T T T T1T°T7T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 g
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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-1,000

10-Apr-20

DRAFT
Scenario 2d.3: Annual Change in Evapotranspiration — Integrated SAR Model Area
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
M Yucaipa (Annual Average = 0 acre-ft/yr)
m SBBA (Annual Average = 170 acre-ft/yr)
H Rialto-Colton (Annual Average = 0 acre-ft/yr)
M Riverside-Arlington (Annual Average = 10 acre-ft/yr)
® Prado (Annual Average = -10 acre-ft/yr)
1 Chino and Temescal (outside Prado) (Annual Average = -10 acre-ft/yr)
T
Q
c
=
T T T T T T T T T T T T T T T T T T T T T T T T CD
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

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

6,000 +—
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DRAFT
Scenario 2d.3: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2d.3 - Phase Il Active Recharge Chino and
Activities (New Facilities) along Cajon Creek | n1onth Temescal
and Cable Creek Yucaipa | SBBA |Rialto-Colton |Riverside-Arlington | Prado (outside Total
| Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
1 Model Years 1 through 25 (Hydrologic Years 2 30 110 0 130 570 240 1,080
1966-1990). 3 40 150 0 170 780 330 1,470
4 50 190 0 220 1,000 420 1,880
1 ¥ Yucaioa 5 60 240 0 270 1,280 530 2,380
| Frueaw 6 110_| 410 0 470 2,200 | 930 | 4,120
SBBA 7 120 | 450 0 520 2,460 | 1,060 | 4,610
1 M Rialto-Colton 8 120 450 0 540 2,480 1,090 4,680
1 mRiverside-Arlington 9 90 | 340 0 430 1,960 | 860 | 3,680
= Prad 10 60 230 0 290 1,340 590 2,510
. rado 11 30 | 110 0 140 620 270 1,170
Chino and Temescal (outside Prado) 12 20 70 0 90 420 180 780
J — B
_ B
— .
- —_ B I
_— —
I
1 | =
=
(¢
T T T T T T T T T
(o3}
1 2 3 4 5 6 7 8 9 10 11 12 |0Ao

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20
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DRAFT
Scenario 2d.3: Annual Evapotranspiration — Prado Basin
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
s Prado
1 Annual Average, acre-ft/yr -
— ASpen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2d.3
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
—=Aspen + WEI + BGW 15,900 14,800 15,560 15,550
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
T
«Q
c
=
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GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr

10-Apr-20
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DRAFT
Scenario 2d.3: Annual Change in Evapotranspiration — Prado Basin
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
M Prado (Annual Average = -10 acre-ft/yr)
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20
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0 A

Scenario 2d.3: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Month Average Monthly,
Creek acre-ft/month
1 450 |
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 570
3 780 |
4 1,000
5 1,280
6 2,200 1
7 2,460
8 2,480
9 1,960
10 1,340
11 620 H
12 420

1 2 3 4 5 6 7 8 9

Month

10

11 12

GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs

10-Apr-20
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DRAFT
Scenario 2d.3: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
=¢==Scenario 2d.3 - Phase Il Active Recharge Activities
T (New Facilities) along Cajon Creek and Cable Creek
E Street
MWD
Crossing
\ Prado
Dam
—+—— Downstream
I
Q
Prado Dam MWD Crossing E Street ‘_:CB
Key Santa Ana River Gaging Stations %
N

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
10000
Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs
over half of the time (50%).
\ Scenario 2d.3 conditions do not significantly affect flow at E St.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.3: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
10000
Under baseline conditions, flow in the SAR at MWD Crossing
\ exceeds 28.6 cfs over half of the time (50%).
. 1000 Scenario 2d.3 conditions do not significantly affect flow at -
k] MWD Crossing.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.3: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
= Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
10000
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
» 1000 Scenario 2d.3 conditions do not significantly affect flow at _—
ks} Prado Dam.
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Upper Santa Ana River Integrated Model -

Summary Report
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Rising Water, acre-ft/yr
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10-Apr-20

DRAFT

Scenario 2d.3: Annual Rising Water — Integrated SAR Model Area

Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Average Annual
Creek and Cable Creek Groundwater Basin acre-ft/yr |
Scenario 2a |Scenario 2d.3
1. MYucaipa Yucaipa 320 320 -
 Riverside-Arlington Riverside-Arlington 10,130 10,130
L wprad Prado 14,320 14,310
W Prado Total 24,770 24,760
Predictive Model Period
Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
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Anthropogenic
Return Flow

Rising Water Areal Recharge Recharge from
Discharge to o Groundwater from Mountain Front
Streamflow  Evapotranspiration Pumping Precipitation Runoff
870 810 9,210 3,440 4,040
320 750 9,630 2,130 4,080

510
1,030

Streambed Artificial
Percolation Recharge
8,510 330
8,120 4,200

Change in

-1,800
1,420

¢ |

Groundwater Storage*

Underflow
Outflow to
the SBBA

7,740
7,440

Scenario 2a - Baseline
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

SCENARIO 2D.3
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 627

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2D.3
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 628

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

*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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
Change in
< ‘ J 1,230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2D.3
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 629

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities)
along Cajon Creek and Cable Creek

*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
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
oo HoleLake — ynderflow 0
1,390 Outflow to e
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2D.3
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 630

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2D.3

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 631
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2D.3
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 632

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2d.3 - Phase Il Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2D.3

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 633
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/
N / EXPLANATION
A 1% “/
X \“d\a(\o - H\
<) 1 i
S ra 5 |:| Active Model Area
S d\'&“o o
o A\ - \
~ . )
~ / / |:| Inactive Model Area
< - - Habitat Conservation Plan (HCP)
— - Covered Activity
g x— VD205 - Project D
o \%\\ City Creek - Name of HCP Project
3
1]
e Groundwater Basin Boundary
SAN BERNARDINO
BASIN AREA
Upper Warm'Creek ..
Refer to Table 17 for HCP Covered Activity
VD.2.05 Description
’/ City Creek
Scenario 2d.4:
Bledsoe Creek N Active Recharge Activities
8 (Stormwater Capture Activities) -
;’ Phase Il Active Recharge Activities
et (New Facilities) along City Creek,
OK,@(eek Plunge Creek, and Mill Creek
VvD.2.05
) VD.2.05
City Creek City Creek s
7 ian
VD.2.05 e 1O
City Creek
Plunge Creek
VvVD.2.10
Plunge Creek — Basin 2
VD.2.06
VD.2.10 Plunge Creek — Basin 1
Plunge Creek — Basin 2 |
g‘ Location within
| | Integrated
| SAR Model Area
SCENARIO 2d.4
‘ LOCATION OF
\
HCP COVERED ACTIVITIES
Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea,
Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 634

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10-Apr-20
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5,000 -

DRAFT
Scenario 2d.4: Annual Change in Surface Water Diversion Compared to Baseline
Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
1 SBBA (Annual Average= 7,700 acre-ft/yr)
I
Q
c
[0)
o))
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Model Year

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr

10-Apr-20
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5,000 -

Model Year

DRAFT
Scenario 2d.4: Annual Change in Artificial Recharge Compared to Baseline
Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
1 SBBA (Annual Average= 7,700 acre-ft/yr)
I
Q
c
[0)
o))
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GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

30,000

Evapotranspiration, acre-ft/yr

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

Scenario 2d.4: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Average Annual
Creek, Plunge Creek, and Mill Creek Groundwater Basin acre-ft/yr
Scenario 2a |Scenario 2d.4
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 2,650 2,670
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,360 3,370
M Riverside-Arlington Prado 15,560 15,560
4 mPrado Chino and Temescal 6710 6710
1 Chino and Temescal (outside Prado) (outside Prado) ! !
Total 29,030 29,060
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
I
«Q
c
=
r 1T 1T 1T T 17 17 1717 17T 17T 17 17T 17T 17T 17T 17T 17T 17717 17 1717 17 17 17T 17 1T 17T T T T T T T T 1T 17T 17 17T 17T 17 17T 17 17T 17 17T T T T T T T T T T T 1T T 1T T 1T T 17 17T T T T T1T°T7T CD
1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 %
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

200

Scenario 2d.4: Annual Change in Evapotranspiration — Integrated SAR Model Area

150

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek

100

-50

Change in Evapotranspiration, acre-ft/yr

-100 A

-150 ~

-200

M Yucaipa (Annual Average = 0 acre-ft/yr)

m SBBA (Annual Average = 20 acre-ft/yr)

H Rialto-Colton (Annual Average = 0 acre-ft/yr)

M Riverside-Arlington (Annual Average = 10 acre-ft/yr)

® Prado (Annual Average = 0 acre-ft/yr)
1 Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)

10-Apr-20

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

GEOSCIENCE Support Services, Inc.

DRAFT
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Upper Santa Ana River Integrated Model -
Summary Report
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10-Apr-20

DRAFT
Scenario 2d.4: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2d.4 - Phase Il Active Recharge Chino and
Activities (New Facilities) along City Creek, Month Temescal
Plunge Creek, and Mill Creek Yucaipa | SBBA |Rialto-Colton |Riverside-Arlington | Prado (outside Total
| Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
1 Model Years 1 through 25 (Hydrologic Years 2 30 100 0 130 570 240 1,070
1966-1990). 3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
¥ Yucaioa 5 60 230 0 270 1,280 530 2,370
| Frueaw 6 110_| 390 0 470 2,200 | 930 | 4,100
SBBA 7 120 | 420 0 520 2,460 | 1,060 | 4,580
1 M Rialto-Colton 8 120 420 0 540 2,480 1,090 4,650
1 mRiverside-Arlington 9 90 [ 320 0 430 1,960 | 860 | 3,660
10 60 210 0 290 1,340 590 2,490
i B Prado
11 30 100 0 140 620 270 1,160
Chino and Temescal (outside Prado) 12 20 70 0 90 420 180 780
4 —— [ ]
i I
— .
. - _
= I
[ = «Q
1 | =
=
(¢
T T T T T T T T T m
1 2 3 4 5 6 7 8 9 10 11 12 %

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Evapotranspiration, acre-ft/yr

10-Apr-20
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0

DRAFT
Scenario 2d.4: Annual Evapotranspiration — Prado Basin
Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
s Prado
1 Annual Average, acre-ft/yr -
— ASpen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2d.4
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
—=Aspen + WEI + BGW 15,900 14,800 15,560 15,560
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
T
«Q
c
=
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1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 4 9 14 19 24 g
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Scenario 2d.4: Annual Change in Evapotranspiration — Prado Basin

DRAFT

50

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
40
30 1 M Prado (Annual Average = 0 acre-ft/yr)

Change in Evapotranspiration, acre-ft/yr

-20

-30

-50 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
Model Year

10-Apr-20
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GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month

10-Apr-20
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Scenario 2d.4: Seasonal Evapotranspiration — Prado Basin

DRAFT

Scenario 2d.4 - Phase |l Active Recharge Activities (New Facilities) along City Creek, Plunge Creek,
and Mill Creek

Month

Average Monthly,
acre-ft/month

450

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990).

570

780

1,000

1,280

2,200 i

2,460

2,480

V| |IN|oju]|B|W]IN |-

1,960

[y
o

1,340

[y
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[EN
N

420
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Month

10
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GEOSCIENCE Support Services, Inc.
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs

10-Apr-20
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DRAFT
Scenario 2d.4: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
=4==Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along
City Creek, Plunge Creek, and Mill Creek
E Street
MWD
Crossing
\ Prado
Dam
—
—+—— Downstream
I
«Q
Prado Dam MWD Crossing E Street ‘_:CB
Key Santa Ana River Gaging Stations O_;;
w

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
10000
Under baseline conditions, flow in the SAR at E St. exceeds 4.1 cfs
over 40% of the time.
1000 \ Scenario 2d.4 conditions decrease lower flows at E St. so that over | |
ug F 40% of the time, flow exceeds 3.4 cfs.
3
2
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©
g
& 100
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o
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10
1
0.3
I
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0.1 —— T S =
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% o
Percent of Time Flow Exceeded, % i

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

100000
Scenario 2a - Baseline
= Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
10000
Under baseline conditions, flow in the SAR at MWD Crossing
\ exceeds 28.6 cfs over half of the time (50%).
. 1000 Scenario 2d.4 conditions do not significantly affect flow at -
k] MWD Crossing.
3
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0'1 1 I 1 I 1 I 1 I 1 1 I 1 I 1 I 1 I 1 _CCB
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Percent of Time Flow Exceeded, % g'bn

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

100000

10

Monthly Streamflow, cfs

10-Apr-20

000

100

10

0.1

DRAFT
Scenario 2d.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
= Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
Scenario 2d.4 conditions do not significantly affect flow at ]
Prado Dam.
T —— —
I
«©
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 C
T T T T T T T T a
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% o
Percent of Time Flow Exceeded, % 3
GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -

Summary Report

70,000

65,000

60,000

55,000

50,000

45,000

40,000

35,000

Rising Water, acre-ft/yr

30,000

25,000

20,000

15,000

10,000

5,000

0

10-Apr-20

DRAFT

Scenario 2d.4: Annual Rising Water — Integrated SAR Model Area

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Average Annual
Creek, Plunge Creek, and Mill Creek Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2d.4
1. MYucaipa Yucaipa 320 330 ||
m Riverside-Arlington Riverside-Arlington 10,130 10,140
1 q Prado 14,320 14,320
® Prado Total 24,770 24,790
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
T
«Q
c
=
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GEOSCIENCE Support Services, Inc.
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Scenario 2a - Baseline
Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

SCENARIO 2D .4
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 648

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | : Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2D.4
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 649

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek

*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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
Change in
< ‘ J ~1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2D .4
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 650

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Areal Recharge

Recharge from

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
' 24215738 Change in
- Groundwater Storage*
8n(t:iﬂerﬂotw U J Underflow
Chl'J ogv 0 Inflow from
o Basin Rialto-Colton
Underflow Basi
16,310 Outflow to asin
16,360
Hole Lake Underflow %%gg
1,390 Outflow to ’
480 Temescal Basin
at Arlington
Narrows
1,870
230
- - Scenario 2a - Baseline
Calibration (1966-2016) Scenario 2d.4 - Phase |l Active Recharge Activities (New
Scenario 2a (Hydrologic Period 1966-1990) Facilities) along City Creek, Plunge Creek, and Mill Creek
] SCENARIO 2D .4
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. RIVERSIDE-ARLINGTON BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 651

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration

Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

Scenario 2a - Baseline

Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

¥

-15,150
-8,250

Change in

Groundwater Storage*

: Underflow

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2D.4

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 652

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2D .4
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 653

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2d.4 - Phase Il Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2D .4

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 654

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



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

614 1d4WNS"e6\/ 102 |8POWAPNISIBARYS pMwAgs\ioid_SIDvM

PXW'0g-y_SalllAOE_ dOH GPZ U89S 669

&
J
& EXPLANATION
(2]
3 2
A s I
3 ntegrated SAR Model Boundary
3
=
)
o) = o
% rr:\g_ // ] |:| Active Model Area
! "~ 4
& 4 N
. R P ¢ |:| Inactive Model Area
ﬁ\v/»\'/‘ / J g
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Pl N < VvD.3 - Project ID
T Seven Oaks — m Enhanced - Name of HCP Project
M Reservoir P W Recharge
s ~_ Project
//,g
\\‘ g e Groundwater Basin Boundary
RS
Refer to Table 17 for HCP Covered Activity
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Oak Creek
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Location within
| Integrated
SAR Model Area
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M
///C’@e/( Feet
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2d.5: Annual Evapotranspiration — Integrated SAR Model Area
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Scenario 2d.5 - Enhanced Recharge Annual Average
65,000 Groundwater Basin acre-ft/yr R
Scenario 2a | Scenario 2d.5
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= SBBA . SBBA 2,650 2,650
55,000 1+ Rialto-Col Rialto-Colton 0 0 |

W Rialto-Colton Riverside-Arlington 3,380 3,380

| Riverside-Arlington Prado 15,740 15,720
20,000 T gprado Chino not including Prado 6,720 6,720

= Chino not including Prado Total 29,240 29,220
45,000

Predictive Model Period
40,000 Model Calibration Period > Model Years 1-25 —|

(Hydrologic Years 1966-1990)
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Evapotranspiration, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2d.5: Annual Change in Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2d.5: Seasonal Evapotranspiration — Integrated SAR Model Area
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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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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report
Scenario 2d.5: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.5: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.5: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2d.5: Annual Rising Water — Integrated SAR Model Area
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Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,530 330
320 750 9,630 2,130 4,080 1,030 8,170 4,200
11ATEZ(()J Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,730
7,430

SCENARIO 2D.5
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 669
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,470
2,650 194,520 6,410 116,140

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-560
6.350 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,390
19,050

Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,730

Inflow from 7,430

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2D.5
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 670
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Recharge

Scenario 2d.5 - Enhanced Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,170 790
0 23,310 3,150 6,160 3,520 1,770 0
< ‘ é‘é% Change in
‘ i Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,170
17,120 Bunker Hill
11,300 Basin
4,830
4,880
Scenario 2a - Baseline

SCENARIO 2D.5
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 671
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Rising Water Areal Recharge Recharge from
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,750 9,190 0
3,380 59,100 34,320 10,150 5,350 31,200 60,430 10,960 0
2538 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtflogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
igg;g Outflow to
' Hole Lake Underflow ﬂéég
1,340 Outflow to ’
480 Temescal Basin
at Arlington
Narrows
1,870
210
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990) Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge SCENARIO 2D .5
All values in acre-ft/yr AVERAGE ANNUAL
WATER BUDGET
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in RIVERSIDE-ARLINGTON BASIN
groundwater storage.
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 672
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Evapotranspiration
Groundwater Pumping

A

[ Recharge
Rising Water Pool2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow Recharge Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,810
14,720 20,950 9,190 114,200 40,000 24,680 7,460 38,140 31,680 39,490

i i i l l l

-15,140

19,580 Change in

¥

Groundwater Storage*

: Underflow

Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-720

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,520

SCENARIO 2D.5

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 673
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Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,510 14,460 1,470 7,200 4,530 3,270
Change in

¢ |

-2,160
1,430

Underflow
Outflow to
Chino Basin

3,330
-720

Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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

groundwater storage.

-~ Underflow

Inflow from
Arlington
Narrows

1,870
210

SCENARIO 2D.5
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Discharge to Evapotranspiration

Streamflow P ’
16,580 15,900
14,720 15,740

Groundwater
Pumping

6,340
2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,840

Streambed
Percolation

22,230
21,310

' 3

20
-160

Change in
Groundwater Storage*

Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
8,240

SCENARIO 2D.5

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 675
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// = Refer to Table 17 for HCP Covered Activity
\ Description
Scenario 2d.6:
Active Recharge Activities
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| Integrated
| SAR Model Area
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10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 676

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr
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Scenario 2d.6: Annual Change in Surface Water Diversion Compared to Baseline

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

M Rialto-Colton (Annual Average= 2,170 acre-ft/yr)
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Total Annual Average=
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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Scenario 2d.6: Annual Change in Artificial Recharge Compared to Baseline

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

M Rialto-Colton (Annual Average= 2,170 acre-ft/yr)
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2d.6: Annual Evapotranspiration — Integrated SAR Model Area

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project Average Annual
(revised) Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2d.6
1 ®Yucaipa Yucaipa 750 750
SBBA 2,650 2,650
[ ]
S?BA Rialto-Colton 0 0
+ W Rialto-Colton Riverside-Arlington 3,360 3,400
M Riverside-Arlington Prado 15,560 15,570
1 ®Prado Chino and Temescal (outside 6710 6710
1 Chino and Temescal (outside Prado) Prado) ! !
Total 29,030 29,080
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2d.6: Annual Change in Evapotranspiration — Integrated SAR Model Area
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
- - | ]
M Yucaipa (Annual Average = 0 acre-ft/yr)
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2d.6: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
{ Scenario 2d.6 - Riverside North Aquifer Chino and
Storage and Recovery Project (revised) Month Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
| (outside
Prado)
Average monthly evapotranspiration for 1 20 80 0 100 450 190 840
. Model Years 1 through 25 (Hydrologic Years 2 30 100 Y 130 570 240 1,070
1966-1990). 3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
¥ Yucaioa 5 60 220 0 270 1,280 530 2,360
| Frueaw 6 110_| 380 0 470 2,200 | 930 | 4,090
SBBA 7 120 | 420 0 530 2,460 | 1,060 | 4,590
1 M Rialto-Colton 8 120 420 0 550 2,490 1,090 4,670
1 mRiverside-Arlington 9 90 [ 320 0 440 1,960 | 860 | 3,670
10 60 210 0 300 1,340 590 2,500
i B Prado
11 30 100 0 140 620 270 1,160
Chino and Temescal (outside Prado) 12 20 70 0 90 420 180 780
4 — —
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. — |
I
I ] (@)
1 | =
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Upper Santa Ana River Integrated Model -
Summary Report

Evapotranspiration, acre-ft/yr
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Scenario 2d.6: Annual Evapotranspiration — Prado Basin
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
s Prado
1 Annual Average, acre-ft/yr -
e Aspen - - - - - -
Calibration Calibration Scenario 2a | Scenario 2d.6
1 =Aspen+WEI 1966-2016 | 1966-1990 1-25 1-25 |
====Aspen + WEI + BGW 15,900 14,800 15,560 15,570
Predictive Model Period
- Model Calibration Period > Model Years 1-25 —>
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.6: Annual Change in Evapotranspiration — Prado Basin
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

Month

Average Monthly,
acre-ft/month

450

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990).

570

780

1,000

1,280

2,200 i

2,460

2,490

O | |IN|o|jnn | |WI[N |-

1,960

[N
o

1,340

[EEY
[iny

620 i

[EnY
N

420

1 2 3 4 5 6 7 8 9

Month

10

11 12

GEOSCIENCE Support Services, Inc.

89 81nbi



Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs
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Scenario 2d.6: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
1 ====Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.6: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.6: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2d.6: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
= Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
Under baseline conditions, flow in the SAR at Prado Dam
exceeds 116.8 cfs over half of the time (50%).
Scenario 2d.6 conditions do not significantly affect flow at ]
Prado Dam.
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2d.6: Annual Rising Water — Integrated SAR Model Area

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project Average Annual
(revised) Groundwater Basin acre-ft/yr .
Scenario 2a | Scenario 2d.6
1. MYucaipa Yucaipa 320 320 ||
m Riverside-Arlington Riverside-Arlington 10,130 10,160
1 q Prado 14,320 14,320
® Prado Total 24,770 24,300
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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Scenario 2a - Baseline
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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 o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

SCENARIO 2D.6
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 690

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2D.6
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 691

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

HVS~ pajeaibaul (LE\INNIN_Oulpleussg” ueg\sjosloid\:x

soueuaog\sainbi4\yeig\odey Aewwng (g)\sows\~ [e21uyda | (#7)\[@POIA]

Recharge

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

*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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,620 1,760 0
Change in
< ‘ J 1,230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840

SCENARIO 2D.6
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 692
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery
Project (revised)

*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
Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
oo HoleLake — ynderflow 0
1,390 Outflow to e
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2D.6
AVERAGE ANNUAL

WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 693

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2D.6

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 694

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

HVS~ pajeaibaul (LE\INNIN_Oulpleussg” ueg\sjosloid\:x

soueuaog\sainbi4\yeig\odey Aewwng (g)\sows\~ [e21uyda | (#7)\[@POIA]

¢ |

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
-2,160 .
' 1,840 Change in

-~ Underflow

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2D.6
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2D.6

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 696

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.7: Annual Change in Surface Water Diversion Compared to Baseline
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.7: Annual Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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Scenario 2d.7: Annual Change in Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report
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Upper Santa Ana River Integrated Model -
Summary Report

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

Change in Evapotranspiration, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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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
Scenario 2d.7: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
100000
Scenario 2a
Scenario 2a - Baseline
Scenario 2d.7 - All Valley Dist. Stormwater Capture e Scenario 2d.7
10000
@ 1000 -
(5]
3
2
[
£
©
g
& 100
>
=
=}
[=
(=]
=
10
1
I
«Q
0.1 —_— — =
0% 10% 20% 30% 40% 50% 60% 66% 70% 80% 90% 100%
Percent of Time Flow Exceeded, % 91
10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.7: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2d.7: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Upper Santa Ana River Integrated Model -

Summary Report
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Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2a - Baseline
Scenario 2d.7 - All Valley Dist. Stormwater Capture

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,530 330
320 750 9,630 2,130 4,080 1,030 8,170 4,200
11ATEZ(()J Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,730
7,430

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

SCENARIO 2D.7
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 711

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,470
2,650 194,520 6,410 116,140

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-560
6.350 Change in
< | : Groundwater Storage*

-~ Underflow

Underflow
Outflow to
Rialto-Colton
Basin

19,390
19,050 Calibration
Scenario 2a

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2a - Baseline

Inflow from
Yucaipa Basin

Underflow 7,730

Inflow from 7,430

San Timoteo
Canyon

2,360
2,750

Scenario 2d.7 - All Valley Dist. Stormwater Capture
) SCENARIO 2D.7
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 712

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2a - Baseline

All values in acre-ft/yr

groundwater storage.

Scenario 2d.7 - All Valley Dist. Stormwater Capture

*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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,170 790
0 23,310 3,150 6,160 3,620 1,770 0
Change in
< ‘ J 980 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,170
17,120 Bunker Hill
11,300 Basin
4,830
4,880
Calibration (1966-2016)

SCENARIO 2D.7
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 713
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Rising Water Areal Recharge

Recharge from

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,750 9,190 0
3,380 59,100 34,320 10,150 5,350 31,200 60,430 10,960 0
2538 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
Ino Basin Rialto-Colton
Underflow Basin
igg;g Outflow to
' Hole Lake Underflow ﬂéég
1,340 Outflow to ’
480 Temescal Basin
at Arlington
Narrows
1,870
210
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990) Scenario 2a - Baseline
Scenario 2d.7 - All Valley Dist. Stormwater Capture SCENARIO 2D.7
All values in acre-ft/yr AVERAGE ANNUAL
WATER BUDGET
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in RIVERSIDE-ARLINGTON BASIN
groundwater storage.
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 714
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Evapotranspiration
Groundwater Pumping

A

[ Recharge
Rising Water Pool2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow Recharge Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,810
14,720 20,950 9,190 114,200 40,000 24,680 7,460 38,140 31,680 39,490

i i i l l l

-15,140

19,580 Change in

¥

Groundwater Storage*

: Underflow

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2a - Baseline
Scenario 2d.7 - All Valley Dist. Stormwater Capture

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-720

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,520

SCENARIO 2D.7

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 715

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

HVS~ pajeaibaul (LE\INNIN_Oulpleussg” ueg\sjosloid\:x

soueuaog\sainbi4\yeig\odey Aewwng (g)\sows\~ [e21uyda | (#7)\[@POIA]

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,510 14,460 1,470 7,200 4,530 3,270
-2,160 :
< | 1.430 Change in
' Groundwater Storage*
Underflow

Underflow
Outflow to
Chino Basin

3,330
-720

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2a - Baseline

All values in acre-ft/yr

groundwater storage.

Scenario 2d.7 - All Valley Dist. Stormwater Capture

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

Inflow from
Arlington
Narrows

1,870
210

SCENARIO 2D.7
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 716
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Rising Water

Discharge to Evapot irati Groundwater

Streamflow vapotranspiration Pumping
16,580 15,900 6,340
14,720 15,740 2,090

Areal Recharge
from Precipitation
and Anthropogenic

Return Flow

5,870
2,840

Streambed
Percolation

22,230
21,310

20 .
160 Change in
Groundwater Storage*

-~ Underflow

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2a - Baseline
Scenario 2d.7 - All Valley Dist. Stormwater Capture

Inflow

10,740
8,240

SCENARIO 2D.7

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 717
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Upper Santa Ana River Integrated Model -
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Upper Santa Ana River Integrated Model -
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Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2e.1: Annual Change in Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
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Upper Santa Ana River Integrated Model - DRAFT
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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

Scenario 2e.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2e.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Under baseline conditions, flow in the SAR at Prado Dam
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2e.1: Annual Rising Water — Integrated SAR Model Area
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Scenario 2a - Baseline
Scenario 2e.1 - IEUA Stormflow Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

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

SCENARIO 2E.1
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 732

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

HVS~ pajeaibaul (LE\INNIN_Oulpleussg” ueg\sjosloid\:x

soueuaog\sainbi4\yeig\odey Aewwng (g)\sows\~ [e21uyda | (#7)\[@POIA]

Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2e.1 - IEUA Stormflow Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

) SCENARIO 2E.1
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 733
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Recharge

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,520 1,760 0
Change in
< ‘ J ~1.230 | Groundwater Storage* Underflow
Underflow Inflow from
Outflow to Lytle Basin
North Riverside Underflow 14,560
Basin Inflow from 14,120
17,130 Bunker Hill
10,730 Basin
4,840
Scenario 2a - Baseline 4,840
Scenario 2e.1 - IEUA Stormflow Activities

SCENARIO 2E.1
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 734
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Rising Water

Areal Recharge

Recharge from

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2e.1 - IEUA Stormflow Activities

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

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
16,360 Hole Lake Underflow 17,130
1,390 Outflow to 10,730
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2E.1
AVERAGE ANNUAL

WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 735
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2e.1 - IEUA Stormflow Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

Inflow from
North Riverside

Basin

16,310
16,360

SCENARIO 2E.1

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 736
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¢ |

-2,160
1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline

Scenario 2e.1 - IEUA Stormflow Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
Change in

-~ Underflow

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2E.1
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 737
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2e.1 - IEUA Stormflow Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2E.1

All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 738
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Cactus Channel

EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

Habitat Conservation Plan (HCP)

1

Covered Activity
IEUA.1.08 - Project ID
CSl Basin - Name of HCP Project

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2e.2:
IEUA Activities -
All IEUA Activities

Location within
Integrated
SAR Model Area

Miles

SCENARIO 2e.2
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 739

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr
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Scenario 2e.2: Annual Change in Surface Water Diversion Compared to Baseline
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Artificial Recharge Compared to Baseline, acre-ft/yr
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Scenario 2e.2: Annual Change in Artificial Recharge Compared to Baseline
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Upper Santa Ana River Integrated Model -

Summary Report
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4 mPrado Chino and Temescal 6710 6 760
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(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -
Summary Report

Scenario 2e.2: Annual Change in Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report
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Scenario 2e.2: Seasonal Evapotranspiration — Integrated SAR Model Area
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Upper Santa Ana River Integrated Model -
Summary Report

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

Change in Evapotranspiration, acre-ft/yr
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model -
Summary Report

Average Streamflow, cfs
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2e.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2e.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2e.2: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Under baseline conditions, flow in the SAR at Prado Dam
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Scenario 2e.2: Annual Rising Water — Integrated SAR Model Area
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Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
870 810 9,210 3,440 4,040 510 8,510 330
320 750 9,630 2,130 4,080 1,030 8,120 4,200
llfgg Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,740
7,440

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

SCENARIO 2E.2
AVERAGE ANNUAL
WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 753

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,820 177,040 6,180 127,480
2,650 194,520 6,410 118,770

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,890 19,280
54,210 18,550

-550 .
9.080 Change in
< | ' Groundwater Storage*

Underflow
Outflow to
Rialto-Colton
Basin

19,400
18,960

Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

-~ Underflow

Inflow from
Yucaipa Basin

Underflow 7,740

Inflow from 7,440

San Timoteo
Canyon

2,360
2,750

SCENARIO 2E.2
AVERAGE ANNUAL
WATER BUDGET
SBBA

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 754
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Recharge

¥

Underflow

Outflow to

North Riverside
Basin

17,130
10,730

Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

Groundwater Storage*

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,180 790
0 24,050 3,150 6,160 3,520 1,760 0
Change in
< | -1,230 Underflow

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

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

Inflow from
Lytle Basin
Underflow 14,560
Inflow from 14,120
Bunker Hill
Basin
4,840
4,840

SCENARIO 2E.2
AVERAGE ANNUAL
WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 755
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Rising Water

Areal Recharge

Recharge from

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

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

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,550 56,300 15,860 10,310 8,120 12,140 54,740 9,190 0
3,360 59,100 34,320 10,130 5,350 31,200 60,260 10,960 0
24215738 Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtﬂogv tq Inflow from
ino Basin Rialto-Colton
Underflow Basin
16,310 Outflow to
16,360 Hole Lake Underflow 17,130
1,390 Outflow to 10,730
480 Temescal Basin
at Arlington
Narrows
1,870
230

SCENARIO 2E.2
AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 756

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration
Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,580 20,780 82,610 90,400 7,180 29,690 7,460 52,680 18,900 41,800
14,320 20,790 9,190 114,200 40,000 24,680 7,460 38,140 31,680 40,790

i i i l l l

-15,150

'8.950 Change in

Groundwater Storage*

: Underflow

¥

Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

Underflow Inflow
from Temescal

Basin

3,330
-1,090

Inflow from
North Riverside
Basin

16,310
16,360

Underflow Inflow
from Six Basins,
and Cucamonga Basin.

32,230
32,230

SCENARIO 2E.2

s i ian indicat . . dwater st q i . s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 757
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<

' 1,840

Underflow
Outflow to
Chino Basin

3,330
-1,090

Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,360 14,740 2,570 6,520 4,540 2,770
1,480 14,460 1,470 7,190 4,530 3,270
-2,160 .
Change in

-~ Underflow

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

Inflow from
Arlington
Narrows

1,870
230

SCENARIO 2E.2
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 758
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Areal Recharge

Rising Water from Precipitation

Discharge to Evapotransoiration Groundwater and Anthropogenic

Streamflow P P Pumping Return Flow
16,580 15,900 6,340 5,870
14,320 15,560 2,090 2,870

Streambed
Percolation

22,220
22,430

10
1.230 Change in
' Groundwater Storage*

Scenario 2a - Baseline
Scenario 2e.2 - All IEUA Activities

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

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.

-~ Underflow

Inflow

10,740
7,900

SCENARIO 2E.2
AVERAGE ANNUAL
WATER BUDGET
PRADO BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 759
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EXPLANATION

Integrated SAR Model Boundary

Active Model Area

Inactive Model Area

1

RIVERSIDE-
ARLINGTON Habitat Conservation Plan (HCP)
BASIN Covered Activity
West.6 - Project ID
Arlington - Name of HCP Project
Basin
Water Quality
Improvement
Project

Groundwater Basin Boundary
Refer to Table 17 for HCP Covered Activity
Description

Scenario 2f:
Western’s Victoria Recharge Basin Project

West.6
Arlington Basin Water Quality Improvement Project

Location within
| Integrated

SAR Model Area
| —

_u90gs 09/ Bi4 1dywing

DXW'0Z-y_SBNIAOE_dOH 2 US9S 09/

0 3,000 6,000
s ™ s
Feet
SCENARIO 2f
LOCATION OF
HCP COVERED ACTIVITIES
Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esti Japan, METI, Esri China (Hong Kong), Esri Korea,
Esri.(Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 760
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Surface Water Diversion Compared to Baseline, acre-ft/yr

10-Apr-20
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DRAFT
Scenario 2f: Annual Change in Surface Water Diversion Compared to Baseline
Scenario 2f - Western's Victoria Recharge Basin Project
| Riverside-Arlington (Annual Average = 300 acre-ft/yr)
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. 7 7
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+ M Rialto-Colton Riverside-Arlington 3,350 3,380
H Riverside-Arlington Prado 15,600 15,600
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Change in Evapotranspiration, acre-ft/yr
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Scenario 2f - Western's Victoria Recharge Basin Project
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Scenario 2f: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2f - Western's Victoria Recharge Chino and
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1966-1990) 3 40 160 0 170 770 330 1,470
4 50 210 0 210 1,000 420 1,890
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Average Monthly Evapotranspiration, acre-ft/month
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Summary Report

Scenario 2f: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
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Scenario 2f: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at E St. exceeds
r = Scenario 2f - Western's Victoria Recharge Basin Project 3.5 cfs over half of the time (50%).
Scenario 2f conditions do not affect flow at E St.
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Scenario 2f: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
= Scenario 2f - Western's Victoria Recharge Basin Project exceeds 27.6 cfs over half of the time (50%).
Scenario 2f conditions do not significantly affect flow at MWD
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Scenario 2f: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
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Scenario 2f: Annual Rising Water — Integrated SAR Model Area
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Scenario 2f - Western's Victoria Recharge Basin Project Average Annual
65,000 Groundwater Basin acre-ft/yr -
Scenario 2a | Scenario 2f
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groundwater storage.

Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
2,170 810 9,210 3,440 4,040 510 9,790 330
1,100 750 9,630 2,130 4,080 1,030 9,210 4,200
1159568 Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,880
7,620
Scenario 2a - Baseline
Scenario 2f - Western's Victoria Recharge Basin Project
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
) SCENARIO 2F
All values in acre-ftlyr AVERAGE ANNUAL

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

WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 774
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,650 178,610 6,180 124,180
3,210 194,520 6,410 117,700

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,880 19,280
54,210 18,550

-4,330 )
8.820 Change in
< | ' Groundwater Storage*

-~ Underflow

Underflow
Outflow to Inflow from
Rialto-Colton Yucaipa Basin
Basin Underflow 7,880
18.610 Inflow from 7,620
17:770 San Timoteo
Canyon
Scenario 2a - Baseline 2,360
Scenario 2f - Western's Victoria Recharge Basin Project 2,750
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
] SCENARIO 2F
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 775
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Recharge

¥

Underflow

Outflow to

North Riverside
Basin

16,370
9,390

Scenario 2a - Baseline

Groundwater Storage*

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,210 790
0 24,050 3,150 6,160 3,620 1,850 0
Change in
< | -990 Underflow

Scenario 2f - Western's Victoria Recharge Basin Project

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

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

Inflow from
Lytle Basin
Underflow 14,550
Inflow from 14,090
Bunker Hill
Basin
4,060
3,680
SCENARIO 2F
AVERAGE ANNUAL

WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 776
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Rising Water

Areal Recharge

Recharge from

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation ~ Percolation Runoff Recharge
2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0
3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0
' ggég Change in
- Groundwater Storage*
8n(t:iﬂerﬂotw U J Underflow
Chl'J ogv 0 Inflow from
INo Basin Rialto-Colton
Underflow Basi
16,310 Outflow to asin
16,490
HoleLake ~ ynderflow 196’339700
1,290 Outflow to ’
510 Temescal Basin
at Arlington
Narrows
2,400
70
Calibration (1966-2016) . .
Scenario 2a (Hydrologic Period 1966-1990) Scenario 2a - Baseline o
Scenario 2f - Western's Victoria Recharge Basin Project
- SCENARIO 2F
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. RIVERSIDE-ARLINGTON BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 777
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Evapotranspiration

Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680 18,790 41,710
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140 33,350 40,990

¥

-16,270
-8,830

i i i l l l

Change in

Groundwater Storage*

: Underflow

Inflow from
North Riverside

Basin
Underflow Inflow
from Six Basins, 16,310
Underflow Inflow and Cucamonga Basin. 16,490
from Temescal 32,270
Basin
Scenario 2a - Baseline 32,230
Scenario 2f - Western's Victoria Recharge Basin Project 3,330
-1,230
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
All values in acre-ft/yr SCENARIO 2F
*A positive sian indicat . . dwater st q five si ts a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 778
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¢ |

-1,310
2,470

Underflow
Outflow to
Chino Basin

3,330
-1,230

Scenario 2a - Baseline

Scenario 2f - Western's Victoria Recharge Basin Project

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,390 13,750 2,570 5,880 4,540 2,770
1,470 13,610 1,470 6,980 4,530 3,270
Change in

-~ Underflow

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

Inflow from
Arlington
Narrows

2,400
70

SCENARIO 2F
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 779

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal Recharge

Rising Water from Precipitation
Discharge to Evapotransoiration Groundv_vater and Anthropogenic Streambed
Streamflow P P Pumping Return Flow Percolation
16,570 15,900 6,340 5,870 22,260
14,170 15,600 2,090 2,870 22,860
80
1210 Change in
' Groundwater Storage*
Underflow
Inflow
10,760
7,340
Scenario 2a - Baseline
Scenario 2f - Western's Victoria Recharge Basin Project
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
SCENARIO 2F
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 780
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Upper Santa Ana River Integrated Model -
Summary Report

Annual Change Compared to Baseline, acre-ft/yr

10-Apr-20
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Scenario 2g: Annual Change Compared to Baseline

DRAFT

Scenario 2g - Clean Water Factory -5 MGD from CWF to Redlands Basin(CWF + Sterling)

m SNRC Recycled Water Flow to SAR (Annual Average = 280 acre-ft/yr)

B SNRC Recycled Water Percolation at City Creek (Annual Average = 7,150 acre-ft/yr)
B Discharge from SNRC to Redlands Basins (Annual Average = 1,520 acre-ft/yr)

m Discharge 5mgd from CWF to Redlands Basins (Annual Average = 5,600 acre-ft/yr)
M Reduced Discharge from RIX (Annual Average = -15,000 acre-ft/yr)
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Model Year
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2g: Annual Evapotranspiration — Integrated SAR Model Area
70,000 A A I
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF verage Annua
65.000 + Sterling) Groundwater Basin acre-ft/yr
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) Rialto-Colton 0 0
55,000 + M Rialto-Colton Riverside-Arfington 3,350 2,840
M Riverside-Arlington Prado 15,600 15,560
1 ®Prado Chino and Temescal (outside
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Summary Report
Scenario 2g: Annual Change in Evapotranspiration — Integrated SAR Model Area
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Scenario 2g: Seasonal Evapotranspiration — Integrated SAR Model Area
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Scenario 2g: Annual Evapotranspiration — Prado Basin
70,000
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands
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Change in Evapotranspiration, acre-ft/yr
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Average Monthly Evapotranspiration, acre-ft/month
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DRAFT

Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling)
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Scenario 2g: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
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Scenario 2g: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at E St. exceeds
| ==Scenario 2g - Clean Water Factory - 5 MGD from CWF to 3.5 cfs over half of the time (50%).
Redlands Basin (CWF + Sterling)
10000 + Scenario 2g conditions increase flow at E St so that over half
! the time, flow exceeds 3.9 cfs.
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DRAFT
Scenario 2g: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
. exceeds 27.6 cfs over half of the time (50%).
e Scenario 2g - Clean Water Factory - 5 MGD from CWF to
Redlands Basin (CWF + Sterling) Scenario 2g conditions decrease flow at MWD Crossing so
that over half the time, flow exceeds 12.6 cfs.
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DRAFT
Scenario 2g: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
=—=Scenario 2g - Clean Water Factory - 5 MGD from CWF to exceeds 114.8 cfs over half of the time (50%).
Redlands Basin (CWF + Sterling)
Scenario 2g conditions decrease flow at Prado Dam so that ]
over half the time, flow exceeds 103.1 cfs.
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DRAFT

Scenario 2g: Annual Rising Water — Integrated SAR Model Area

Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF Average Annual
+ Sterling) Groundwater Basin acre-ft/yr =
Scenario 2a | Scenario 2g
4 HMYucaipa Yucaipa 1,100 1,130 |
 Riverside-Arlington Riverside-Arlington 9,870 8,660
L mprado Prado 14,170 14,160
Total 25,140 23,950
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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*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 o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
2,170 810 9,210 3,440 4,040 510 9,790 330
1,100 750 9,630 2,130 4,080 1,030 9,210 4,200
1159568 Change in
< | ! Groundwater Storage*
Underflow
Outflow to
the SBBA
7,880
7,620
Scenario 2a - Baseline
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling)
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
) SCENARIO 2G
All values in acre-ft/yr AVERAGE ANNUAL

WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 794

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
Pumping Precipitation Percolation
3,650 178,610 6,180 124,180
3,210 194,520 6,410 117,700

Recharge
from
Mountain
Front Runoff

14,780
17,080

Artificial Anthropogenic
Recharge Return Flow
21,880 19,280
54,210 18,550

-4,330 )
8.820 Change in
< | ' Groundwater Storage*

-~ Underflow

Underflow
Outflow to Inflow from
Rialto-Colton Yucaipa Basin
Basin Underflow 7,880
18.610 Inflow from 7,620
17:770 San Timoteo
Canyon
Scenario 2a - Baseline 2,360
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling) 2,750
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
] SCENARIO 2G
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 795
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Recharge

¥

Underflow

Outflow to

North Riverside
Basin

16,370
9,390

Scenario 2a - Baseline

Groundwater Storage*

Areal Recharge from
Groundwater from Anthropogenic Mountain Streambed Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,210 790
0 24,050 3,150 6,160 3,620 1,850 0
Change in
< | -990 Underflow

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling)

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

Inflow from
Lytle Basin
Underflow 14,550
Inflow from 14,090
Bunker Hill
Basin
4,060
3,680
SCENARIO 2G
AVERAGE ANNUAL

WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 796

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water

Areal Recharge

Recharge from

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.

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed  Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation Percolation Runoff Recharge

2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0

3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0

ggég Change in
Underflow U ' Groundwater Storage* Underflow
C(?}gtflogv tq Inflow from
o Basin Rialto-Colton
Underflow Basin
122;8 Outflow to
' Hole Lake Underflow 1962339700
1,290 Outflow to |
510 Temescal Basin
at Arlington
Narrows
2,400
70
Scenario 2a - Baseline
Calibration (1966-2016) Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling)
Scenario 2a (Hydrologic Period 1966-1990)

SCENARIO 2G

AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 797

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration

Groundwater Pumping

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow  Recharge  Percolation
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680 18,790 41,710
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140 33,350 40,990

¥

-16,270
-8,830

i i i l l l

Change in

Groundwater Storage*

: Underflow

Inflow from
North Riverside

Basin
Underflow Inflow
from Six Basins, 16,310
Underflow Inflow and Cucamonga Basin. 16,490
from Temescal 32,270
Basin
Scenario 2a - Baseline 32,230
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling) 3,330
-1,230
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
All values in acre-ft/yr SCENARIO 2G
*A positive sian indicat . . dwater st q five si s a decline i AVERAGE ANNUAL
positive sign Inaicates an increase In grounawater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage.
CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 798
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¢ |

-1,310
2,470

Underflow
Outflow to
Chino Basin

3,330
-1,230

Scenario 2a - Baseline

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

All values in acre-ft/yr

groundwater storage.

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,390 13,750 2,570 5,880 4,540 2,770
1,470 13,610 1,470 6,980 4,530 3,270
Change in

-~ Underflow

Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling)

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

Inflow from
Arlington
Narrows

2,400
70

SCENARIO 2G
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 799
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Areal Recharge

Rising Water from Precipitation
Discharge to Evapotransoiration Groundv_vater and Anthropogenic Streambed
Streamflow P P Pumping Return Flow Percolation
16,570 15,900 6,340 5,870 22,260
14,170 15,600 2,090 2,870 22,860
80
1210 Change in
' Groundwater Storage*
Underflow
Inflow
10,760
7,340
Scenario 2a - Baseline
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF + Sterling)
Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
SCENARIO 2G
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 800

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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EXPLANATION

Integrated SAR Model Boundary

Inactive Model Area

Habitat Conservation Plan (HCP)

L]
[ ]

Covered Activity
WD 1 - Project ID
SBMWD - Name of HCP Project
Recycled
Water Project
@) RIX Extraction Well
® RIX Expansion Well

Groundwater Basin Boundary

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2h.1 = RIX High Pulse Event
Scenario 2h.2 = Extended RIX Shutdown

Scenario 2h.3 = 18.5 MGD RIX Discharge,
Including 2.8 MGD Overextraction

Scenario 2h.4 = 18.5 MGD RIX Discharge,
Including 6 MGD Overextraction

0 1,000 2,000

Feet

Location within
Integrated
SAR Model Area

SCENARIO 2h
RIX OPERATIONAL
SCENARIOS
LOCATION OF
HCP COVERED ACTIVITIES

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 801

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.3: Annual Change in Surface Water Discharge Compared to Baseline

40,000
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
30,000 +—— m SBBA (Annual Average = 11,070 acre-ft/yr)

% | M Riverside-Arlington (Annual Average = -13,140 acre-ft/yr)
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Scenario 2h.4: Annual Change in Surface Water Discharge Compared to Baseline

40,000
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
30,000 T—— m SBBA (Annual Average = 11,070 acre-ft/yr)

% M Riverside-Arlington (Annual Average = -13,140 acre-ft/yr)
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Annual RIX Production / Inflow, acre-ft/yr

10-Apr-20
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40,000

30,000

20,000

10,000

-10,000

-20,000 A

-30,000

-40,000

-50,000

DRAFT
Scenario 2h.3: RIX Operational Assumptions
1 Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Average, mgd
Overextraction RIX Operation [Calibration|Scenario 2a| Scenario 2h.3
1966-2016 1-25 1-25
| Inflow 10.8 27.5 15.7
Plant Production 14.2 30.2 18.5 —
M Inflow - Annual Average = 17,580 acre-ft/yr (15.7 mgd)
M Plant Production from RIX Emergency Wells - Annual Average = -2,020 acre-ft/yr (-1.8 mgd)
+ HPlant Production from RIX Wells - Annual Average = -18,700 acre-ft/yr (-16.7 mgd)
| I
«Q
c
@
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 0
Model Year g

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.4: RIX Operational Assumptions

50,000
4 Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Average, mgd
40.000 Overextraction RIX Operation | Calibration | Scenario 2a | Scenario 2h.4
’ 1966-2016 1-25 1-25
1 Inflow 10.8 27.5 12.5

30,000 Plant Production 14.2 30.2 18.5 =
5
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()
b m
(4]
_g 10,000 -
ey
£ _
~
s 0 A
k3]
= i
o
g
a u
= -10,000
o
= _
=}
£ -20,000
<
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M Inflow - Annual Average = 14,000 acre-ft/yr (12.5 mgd)
M Plant Production from RIX Emergency Wells - Annual Average = -5,600 acre-ft/yr (-5 mgd)
-40,000 +  ® Plant Production from RIX Wells - Annual Average =-15,110 acre-ft/yr (-13.5 mgd)
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Upper Santa Ana River Integrated Model -

Summary Report
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DRAFT

Scenario 2h.3: Annual Evapotranspiration — Integrated SAR Model Area

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction Average Annual
Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 2h.3
T | Yucaipa YggaBiApa 372530 372520
- SI.BBA Rialto-Colton 0 0
+ MRialto-Colton Riverside-Arlington 3,350 2,890
M Riverside-Arlington Prado 15,600 15,560
1 ®Prado Chino and Temescal (outside 6740 6740
1 Chino and Temescal (outside Prado) Prado) ! !
Total 29,650 29,160
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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Scenario 2h.3: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction

M Yucaipa (Annual Average = 0 acre-ft/yr)
1 SBBA (Annual Average = 10 acre-ft/yr)

M Rialto-Colton (Annual Average = 0 acre-ft/yr)
M Riverside-Arlington (Annual Average = -460 acre-ft/yr)
B Prado (Annual Average = -40 acre-ft/yr)

™ Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2h.3: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2h.3 - 18.5 MGD RIX Discharge, g Y / Chino and
Including 2.8 MGD Overextraction
Month . . . . . Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
(outside
Prado)
Average monthly evapotranspiration for 1 20 90 0 90 440 190 830
Model Years 1 through 25 (Hydrologic Years 2 30 120 Y 110 560 240 1,060
1966-1990). 3 40 160 0 160 770 330 1,460
4 50 210 0 200 1,000 420 1,880
¥ Yucaioa 5 60 260 0 240 1,280 530 2,370
ucaip 6 110 | 450 0 410 2,200 | 940 | 4,110
SBBA 7 120 | 510 0 450 2,470 | 1,070 | 4,620
M Rialto-Colton 8 120 520 0 450 2,500 1,100 4,690
m Riverside-Arlington 9 90 [ 410 0 350 1,970 | 870 [3,690
= Prad 10 60 270 0 240 1,340 590 2,500
rado 11 30 | 130 0 110 620 270 1,160
Chino and Temescal (outside Prado) 12 20 90 0 20 210 180 780
— e
L
f— .
— .
| ] @
HE N m E
=
(¢)]
T T T T T T T T T m
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Month ©
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report
Scenario 2h.3: Annual Evapotranspiration — Prado Basin
70,000
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD
Overextraction Annual Average, acre-ft/yr
65,000 Calibration Calibration Scenario 2a | Scenario 2h.3 []
I Prado 1966-2016 1966-1990 1-25 1-25
60,000 T e Aspen 15,900 14,850 15,600 15560 ||
— A + WEI
55,000 +— spen
== Aspen + WEI + BGW
50,000
5
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o Predictive Model Period
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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Scenario 2h.3: Annual Change in Evapotranspiration — Prado Basin
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
M Prado (Annual Average = -40 acre-ft/yr)

I
«Q
c
=
T T T T T T T T T T T T T T T T T T T T T CD
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 |O—\0
Model Year ©

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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DRAFT

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
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Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2h.4: Annual Evapotranspiration — Integrated SAR Model Area

DRAFT

Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction Average Annual
Groundwater Basin acre-ft/yr
Scenario 2a|Scenario 2h.4
1 ®mYucaipa Yucaipa 750 750
SBBA 3,210 3,220
. 7 7
SFBA Rialto-Colton 0 0
+ M®Rialto-Colton Riverside-Arlington 3,350 2,680
M Riverside-Arlington Prado 15,600 15,560
1 ®Prado Chino and Temescal 6740 6740
1 Chino and Temescal (outside Prado) (outside Prado) ’ ’
Total 29,650 28,950
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.4: Annual Change in Evapotranspiration — Integrated SAR Model Area
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] Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2h.4: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 2h.4 - 18.5 MGD RIX Discharge, g Y / Chino and
Including 6 MGD Overextraction
Month . . . . . Temescal
Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
(outside
Prado)
Average monthly evapotranspiration for 1 20 90 0 80 440 190 820
Model Years 1 through 25 (Hydrologic Years 2 30 120 0 110 560 240 1,060
1966-1990). 3 40 160 0 150 770 330 1,450
4 50 210 0 190 1,000 420 1,870
® Yucaioa 5 60 260 0 230 1,280 530 2,360
ucaip 6 110 | 450 0 380 2,200 | 940 | 4,080
SBBA 7 120 | 510 0 410 2,470 | 1,070 | 4,580
M Rialto-Colton 8 120 520 0 420 2,500 1,100 4,660
m Riverside-Arlington 9 90 | 410 0 320 1,960 | 860 | 3,640
= Prad 10 60 270 0 220 1,340 590 2,480
rado 11 30 | 130 0 100 620 270 1,150
Chino and Temescal (outside Prado) 12 20 90 0 70 210 180 770
—— | ]
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Upper Santa Ana River Integrated Model -
Summary Report

DRAFT

Scenario 2h.4: Annual Evapotranspiration — Prado Basin

70,000
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD
Overextraction Annual Average, acre-ft/yr
65,000 Calibration Calibration Scenario 2a | Scenario 2h.4 [
I Prado 1966-2016 1966-1990 1-25 1-25
60,000 T = Aspen 15,900 14,850 15,600 15560 |
e \ + WEI
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Upper Santa Ana River Integrated Model -
Summary Report

Change in Evapotranspiration, acre-ft/yr
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Scenario 2h.4: Annual Change in Evapotranspiration — Prado Basin
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
M Prado (Annual Average = -40 acre-ft/yr)
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Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction Month Average Monthly,
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1 440 1
Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966-1990). 2 560
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7 2,470
8 2,500
9 1,960
10 1,340
11 620 H
12 410

1 2 3 4 5 6 7 8 9

Month

10 11 12

GEOSCIENCE Support Services, Inc.

/T8 8inbi-



Upper Santa Ana River Integrated Model -

Summary Report
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Scenario 2h.3: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
=¢=Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD
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Upper Santa Ana River Integrated Model -

Summary Report
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DRAFT
Scenario 2h.4: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)
Scenario 2a - Baseline
=¢=Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
C Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at E St. exceeds
- e=Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD 3.5 cfs over half of the time (50%).
r Overextraction
10000 + Scenario 2h.3 conditions increase flow at E St. so that over

! half the time, flow exceeds 6.2 cfs.
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT
Scenario 2h.3: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at MWD Crossing
[ e==Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD exceeds 27.6 cfs over half of the time (50%).
Overextraction
Scenario 2h.3 conditions decrease flow at MWD Crossing so
that over half the time, flow exceeds 12.7 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.3: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
= Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD exceeds 114.8 cfs over half of the time (50%).
Overextraction
10000 Scenario 2h.3 conditions decrease flow at Prado Dam so that ]
over half the time, flow exceeds 103.2 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

100000
C Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at E St. exceeds
- eScenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD 3.5 cfs over half of the time (50%).
r Overextraction
10000 + Scenario 2h.4 conditions increase flow at E St. so that over

! half the time, flow exceeds 6.2 cfs.
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Upper Santa Ana River Integrated Model -
Summary Report
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DRAFT

Scenario 2h.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
== Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD exceeds 27.6 cfs over half of the time (50%).
Overextraction
Scenario 2h.4 conditions decrease flow at MWD Crossing so
that over half the time, flow exceeds 12.4 cfs.
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 2h.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

100000
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
= Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD exceeds 114.8 cfs over half of the time (50%).
Overextraction
10000 Scenario 2h.4 conditions decrease flow at Prado Dam so that ]
over half the time, flow exceeds 102.7 cfs.
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Summary Report
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DRAFT

Scenario 2h.3: Annual Rising Water — Integrated SAR Model Area

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction Average Annual
Groundwater Basin acre-ft/yr |
Scenario 2a | Scenario 2h.3
4 HMYucaipa Yucaipa 1,100 1,120 |
 Riverside-Arlington Riverside-Arlington 9,870 8,750
L mprado Prado 14,170 14,160
Total 25,140 24,030
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -

DRAFT
Summary Report

Scenario 2h.4: Annual Rising Water — Integrated SAR Model Area

70,000
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction Average Annual
65,000 Groundwater Basin acre-ft/yr -
Scenario 2a | Scenario 2h.4
60,000 + M Yucaipa Yucaipa 1,100 1,120 |
 Riverside-Arlington Riverside-Arlington 9,870 8,510
Prado 14,170 14,160
55,000 + . .
= Prado Total 25,140 23,790
50,000 — .
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Rising Water Areal Recharge Recharge from _
Discharge to o Groundwater from Mountain Front  Anthropogenic Streambed Artificial
Streamflow  Evapotranspiration Pumping Precipitation Runoff Return Flow Percolation Recharge
2,170 810 9,210 3,440 4,040 510 9,790 330
1,100 750 9,630 2,130 4,080 1,030 9,210 4,200
1,120 750 9,630 2,130 4,080 1,030 9,200 4,200
-1,960 .
1,550 Change in
< | Groundwater Storage*
Underflow 1,570
Outflow to
the SBBA
7,880
7,620
Calibration (1966-2016)
7,570 Scenario 2a (Hydrologic Period 1966-1990)
Scenario 2h.4 (Hydrologic Period 1966-1990)
Scenario 2a - Baseline
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
] SCENARIO 2H
All values in acre-ft/yr AVERAGE ANNUAL

WATER BUDGET

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

groundwater storage.

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT

DRAFT FIGURE 828
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Areal Recharge
s g Recharge from
I roundwater from Streambed Mountain Artificial Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Recharge Return Flow
3,650 178,610 6,180 124,180 14,780 21,880 19,280
3,210 194,520 6,410 117,700 17,080 54,210 18,550
3,220 194,520 6,410 126,450 17,080 55,730 18,550
-4,330
8,820 Change in
< ‘ Groundwater Storage* Underflow
Underflow 18,370 Inflow from
Yucaipa Basin
OUtﬂOW to nderﬂow
Rialto-Colton
Basin Slggqr\livnig;reno 7880
7,620
Canyon
18,610
17,770 L 2,360 7570
Calibration (1966-2016) 2,750
18,430 Scenario 2a (Hydrologic Period 1966-1990)
2,750
Scenario 2h.4 (Hydrologic Period 1966-1990)
Scenario 2a - Baseline
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction SCENARIO 2H
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. SBBA
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 829

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Recharge

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 Avrtificial
Evapotranspiration Pumping Precipitation Return Flow Front Runoff Percolation Recharge
0 14,610 1,990 4,360 3,270 2,210 790
0 24,050 3,150 6,160 3,520 1,850 0
0 24,050 3,150 6,160 3,520 1,910 0
250
< | -990 Change in
‘ Groundwater Storage* Underflow
Underflow 780 Inflow from
Outflow to Lytle Basin
North Riverside Underflow
Basin Inflow from 14,550
Bunker Hill 14,090
16,370 Basin
9,390 14,090
Calibration (1966-2016) 4,060
9,900 Scenario 2a (Hydrologic Period 1966-1990) 3,680
Scenario 2h.4 (Hydrologic Period 1966-1990) 4,340
Scenario 2a - Baseline
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction SCENARIO 2H
All values in acre-ft/yr AVERAGE ANNUAL

WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 830

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Rising Water Areal Recharge

Recharge from

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

Groundwater Pumping from  Discharge to from Precipitation Recharge from  Streambed pMountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation Percolation Runoff Recharge
2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0
3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0
2,680 59,060 20,720 8,510 5,350 14,000 61,510 10,960 0
-3,320
-5,350 Change in
Underflow U Groundwater Storage* Underfl
Outflow to -6,260 In;rov?/ fr?)vr¥1
Chino Basin Rialto-Colton
Underflow Basin
16.310 Outflow to Underfl
’ Hole Lake NAsriow
16,490 Outflow to 196’339700
1,290 Temescal Basin _ _ :
16,440 510 at Arlington ~ Calibration (1966-2016)
Narrows Scenario 2a (Hydrologic Period 1966-1990) 9,900
500 2,400 Scenario 2h.4 (Hydrologic Period 1966-1990)
70
70 Scenario 2a - Baseline
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction SCENARIO 2H

AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 831

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Evapotranspiration

Groundwater Pumping

{ A Recharge
Rising Water Pool2 &3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic
Streamflow (Ag) Appropriator) CDA Precipitation Front Runoff Return Flow
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140
14,160 20,830 9,190 116,710 40,000 24,680 7,460 38,140

Artificial Streambed
Recharge  Percolation
18,790 41,710
33,350 40,990
33,350 40,930

BER

-186é23700 Change in #
‘ ’ Groundwater Storage Underflow
-8,890 Inflow from
North Riverside
Basin
Underflow Inflow
from Six Basins, 16.310
_ _ Underflow Inflow and Cucamonga Basin. 16,490
Calibration (1966-2016) from Temescal
Scenario 2a (Hydrologic Period 1966-1990) Basin 32,270 16,440
32,230
Scenario 2h.4 (Hydrologic Period 1966-1990) 3,330
-1,230 32,230
Scenario 2a - Baseline 1.230
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction ek
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
All values in acre-ft/yr SCENARIO 2H
y AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. CHINO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 832
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¢ |

-1,310
' 2,470

Underflow
Outflow to
Chino Basin

3,330
-1,230

-1,230

Scenario 2a - Baseline

All values in acre-ft/yr

groundwater storage.

2,470

Groundwater Storage*

Areal Recharge
s g Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,390 13,750 2,570 5,880 4,540 2,770
1,470 13,610 1,470 6,980 4,530 3,270
1,470 13,610 1,470 6,980 4,530 3,270
Change in

-~ Underflow

Calibration (1966-2016)

Scenario 2a (Hydrologic Period 1966-1990)

Scenario 2h.4 (Hydrologic Period 1966-1990)

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction

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

Inflow from
Arlington
Narrows

2,400
70

70

SCENARIO 2H
AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 833
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Areal Recharge

Rising Water from Precipitation
Discharge to Evapotransoiration Groundv_vater and Anthropogenic Streambed
Streamflow P P Pumping Return Flow Percolation
16,570 15,900 6,340 5,870 22,260
14,170 15,600 2,090 2,870 22,860
14,160 15,560 2,090 2,870 22,790
80
1,210 Change in
Groundwater Storage*
1,200 Underflow
Inflow
10,760
7,340
7,350
Calibration (1966-2016) Scenario 2a - Baseline
Scenario 2a (Hydrologic Period 1966-1990) Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
Scenario 2h.4 (Hydrologic Period 1966-1990)
) SCENARIO 2H
All values in acre-ft/yr AVERAGE ANNUAL
*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in WATER BUDGET
groundwater storage. PRADO BASIN
10-Apr-20
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT DRAFT FIGURE 834
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Upper Santa Ana River Integrated Model -

Summary Report

900

DRAFT

Scenario 4.1: Western Judgement Index Wells - Average Climate (1966-1990 Hydrology) and Optimized Use

of SWP

880

860

840

Average of Three Index Wells Water Level - Current Iteration

—o— Average of Three Index Wells Water Level - Initial Iteration

Groundwater Elevation = 822.04 ft amsl

820

800

780

760

Average Groundwater Elevation, ft amsl

740

720

700

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge

10-Apr-20
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Increased Pumping
(Pumpage Transferred from Wells
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@) Production Well With Decreased
Pumping (Subject to 1969 Western
Judgment)

@) Production Well With Decreased
Pumping (Subject to Land Subsidence
Reduction)

) Production Well With Decreased
Pumping (Subject to 1961 Decree)

® 1961 Decree Index Well

X 1969 Western Judgment Index Well

Scenario 4.1:

Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge

SCENARIO 4.1:
LOCATION OF
PUMPING INCREASES
AND REDUCTIONS

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 838

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -

Summary Report

900

DRAFT

Scenario 4.2: Western Judgement Index Wells - Average Climate (1966-1990 Hydrology) and Optimized Use

of SWP

880
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840

Average of Three Index Wells Water Level - Current Iteration

—o— Average of Three Index Wells Water Level - Initial Iteration

Groundwater Elevation = 822.04 ft amsl
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800

780
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Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 4.1: 1961 Decree Index Wells in Rialto-Colton - Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge

1,100

1,080 Average of Spring-High Water Level Elevation - Current Iteration

1.060 —&— Average of Spring-High Water Level Elevation - Initial Iteration

1,040

1,020
Groundwater Elevation = 1002.3 ft amsl

1,000

980 Groundwater Elevation = 969.7 ft amsl

960

940
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920

900

Average Groundwater Elevation, ft amsl

880
860
840

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge
820

800
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Model Year
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 4.2: 1961 Decree Index Wells in Rialto-Colton - Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge

1,100

1,080 Average of Spring-High Water Level Elevation - Current Iteration

1.060 —&— Average of Spring-High Water Level Elevation - Initial Iteration

1,040
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1,000
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Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities
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Scenario 4.1:
Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge
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SCENARIO 4.1:
LAND SUBSIDENCE AND
HIGH GROUNDWATER
CRITERIA IN SBBA -
INITIAL (SEPT. 1990 (DRY)
AND MAR. 1983 (WET))

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 843

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



"A 9UOZ ‘€861 duEld djelS :uonoalold gQ :Ag umeiq "pansesal spybu |y -ou| ‘seolaag poddng 3ONII0SOIO ‘02020

RIALTO-COLTON
BASIN

SAN BERNARDINO
BASIN AREA

APNISIBARYS pmuwAgs\ioad—SIOvM

£G\/10Z_19POW.

—y¥8 B4 1dywng

vags

| dn- | -U90S’

PXW'0Z-4 BaIE T MIH_BpISqns_palep

RIVERSIDE-
ARLINGTON

Location within
Integrated
SAR Model Area

Del Rosa Chan

EXPLANATION

Integrated SAR Model Boundary

Inactive Model Area

.

Groundwater Basin

Pressure Zone

Groundwater Basin Boundary

Groundwater Flow Barrier

Depth Below Land Subsidence Threshold (ft)
(September 1990)

0-10

10-20

20-25

>25

Depth to Water (ft) (March 1983)
B o
- 20-30

30-40

40 -50

Scenario 4.1:
Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge

Miles

SCENARIO 4.1:
LAND SUBSIDENCE AND
HIGH GROUNDWATER
CRITERIA IN SBBA -
UPDATED (SEPT. 1990 (DRY)
AND MAR. 1983 (WET))

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 844

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



E : | S —

g \ \ ‘c Cﬁ(\ EXPLANATION

3 N

o | i

R N \ e S
¢ X Cf % Integrated SAR Model Boundary
H \ SAN BERNARDINO g /

o \ O [

¢ \ BASINAREA J | | inactive Model Area

2 S [

5 [ = ( |

. - | 2|
§ D — - &/ |:| Groundwater Basin

g ‘c‘ Pressure Zone

8 N e Groundwater Basin Boundary

\ ‘

Sél. ‘ / Groundwater Flow Barrier

% S| Upper Warm,Ck |

° § \ B Depth Below Land Subsidence Threshold (ft)
g o~ (September 1990)

: 8 0-10

g RIALTO-COLTON

< BASIN 10-20

‘J‘J Depth to Water (ft) (March 1983)
| S5
Ve,

E I

:

2 RIVERSIDE- 30-40

'% ARLINGTON

H 40 - 50

E

|§ Scenario 4.2:

3 Average Climate (1966-1990 Hydrology) and
o All HCP Covered Activities

3

.‘;’f ¢ NOTE: No Groundwater Level Below

&l Land Subsidence Threshold

&

>

2 SCENARIO 4.2:

! LAND SUBSIDENCE AND
B

g HIGH GROUNDWATER
; CRITERIA IN SBBA -

g INITIAL (SEPT. 1990 (DRY)
1

: AND MAR. 1983 (WET))
3

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT D RAFT FIGURE 845

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT




RIALTO-COLTON

"A 9UOZ ‘€861 duEld djelS :uonoalold gQ :Ag umeiq "pansesal spybu |y -ou| ‘seolaag poddng 3ONII0SOIO ‘02020

SAN BERNARDINO
BASIN AREA

Del Rosa Chan

BASIN
e
@]
o
o RIVERSIDE-
? ARLINGTON

£G\/10Z_19POW.

9v8 B14 1dywng

vagS

| dn-Z-Ud0s’

PXW'0Z-4 BaIE T MIH_BpISqns_palep

Location within
Integrated
SAR Model Area

-
ﬂpper Warm Ck /
et Y

EXPLANATION

Integrated SAR Model Boundary

Inactive Model Area

.

Groundwater Basin

Pressure Zone

Groundwater Basin Boundary

Groundwater Flow Barrier

Depth Below Land Subsidence Threshold (ft)
(September 1990)

0-10

10-20

20-25

>25

Depth to Water (ft) (March 1983)
B o
- 20-30

30-40

40 -50

Scenario 4.2:
Average Climate (1966-1990 Hydrology) and
All HCP Covered Activities

NOTE: No Groundwater Level Below
Land Subsidence Threshold

Miles

SCENARIO 4.2:

LAND SUBSIDENCE AND
HIGH GROUNDWATER
CRITERIA IN SBBA -
UPDATED (SEPT. 1990 (DRY)
AND MAR. 1983 (WET))

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAET FIGURE 846

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



Upper Santa Ana River Integrated Model -
Summary Report
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Anthropogenic
Return Flow

Rising Water Areal Recharge Recharge from

Discharge to o Groundwater from Mountain Front

Streamflow  Evapotranspiration Pumping Precipitation Runoff
2,170 810 9,210 3,440 4,040
1,100 750 9,630 2,130 4,080
1,120 750 9,630 2,130 4,080
1,110 740 9,630 3,190 3,220
1,110 740 9,630 3,190 3,220

510
1,030

1,030
1,030
1,030

Streambed Artificial
Percolation Recharge
9,790 330
9,210 4,200
9,190 4,200
8,930 4,290
8,930 4,290

i i

L 11 1 |

¢ |

i 2

Underflow

Outflow to

the SBBA
7,880
7,620

7,550
7,910
7,900

Scenario 2a - Baseline

All values in acre-ft/yr

groundwater storage.

-1,960
1,550

1,580
1,270
1,280

Change in
Groundwater Storage*

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge
Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities

Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge
Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities

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

Scenario 4.2 (Hydrologic Period 1966-1990)
Scenario 4.4 (Hydrologic Period 1999-2016)
Scenario 4.5 (Hydrologic Period 1999-2016)

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)

AVERAGE ANNUAL

SCENARIO 4

WATER BUDGET
YUCAIPA BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT
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Areal
Recharge
Evapotranspiration Groundwater from Streambed
P P Pumping Precipitation Percolation
3,650 178,610 6,180 124,180
3,210 194,520 6,410 117,700
3,390 206,990 6,410 114,710
1,860 168,920 4,990 59,610
2,040 168,710 4,990 67,810

Recharge
from
Mountain
Front Runoff

14,780
17,080

17,080
8,990
8,990

Artificial Anthropogenic

Recharge Return Flow
21,880 19,280
54,210 18,550
86,360 19,350
45,580 19,300
59,090 19,300

-4,330

8,820
Change in
< ‘ 25,100 Groundwater Storage*

Underflow
Inflow from

Underflow -34,210
Outflow to -13,110
Rialto-Colton Basin
18,610 . .
17 770 Calibration (1966-2016)
’ Scenario 2a (Hydrologic Period 1966-1990)
18,730 . . .
11.680 Scenario 4.2 (Hydrologic Period 1966-1990)
12’310 Scenario 4.4 (Hydrologic Period 1999-2016)

Scenario 4.5 (Hydrologic Period 1999-2016)

Scenario 2a - Baseline
Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge

Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities

Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge
Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities

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.

Yucaipa Basin

nderflow

Inflow from 7,880
San Timoteo 7,620
Canyon
2,360 7,550
2.750 7,910
7,900
2,750
1,870
1,870
SCENARIO 4

AVERAGE ANNUAL
WATER BUDGET
SBBA

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 849

UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT



“pantasal spybll ||y "ou| ‘'sedlaes poddng 3ONIIDS0ID ‘02020

soueuadg\saInbi4yjeig\Hodey Aewwng (g)\sowsy [e21uyo | (#)\[BPON HVYS ™ paieaiBbajul (LE\INNIN_ oulpleusag ues\sjo8loid\:X

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 2,210 790
0 24,050 3,150 6,160 3,520 1,850 0
0 23,460 3,150 7,210 3,520 1,640 5,310
0 20,460 870 6,770 2,750 1,680 0
0 20,780 870 6,770 2,750 1,430 4,290
U U 250
-990
< | Change in
‘ 1,500 | Groundwater Storage* Underflow
Underflow -9,600 Inflow from
Outflow to -7,660 Lytle Basin
North Ri\{el’Side Underflow 14,550
Basin _ _ Inflow from 14.090
16,370 Calibration (1966-2016) Bunker Hill
9,390 Scenario 2a (Hydrologic Period 1966-1990) Basin 14,430
: : . 4,060 6,470
14,600 Scenario 4.2 (Hydrologic Period 1966-1990) 3,680 6,640
12,890 Scenario 4.4 (Hydrologic Period 1999-2016)
15,300 Scenario 4.5 (Hydrologic Period 1999-2016) 4,300
Scenario 2a - Baseline 5,210
Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge 5,670
Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities
Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge
Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities SCENARIO 4
AVERAGE ANNUAL

WATER BUDGET
RIALTO-COLTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT
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Rising Water Areal Recharge

Recharge from

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.

Groundwater Pumping from Discharge to from Precipitation Recharge from Streambed Mountain Front  Artificial
Evapotranspiration Pumping RIX Streamflow and Applied Water RIX Percolation Percolation Runoff Recharge
2,530 56,300 15,860 10,160 8,120 12,140 55,710 9,190 0
3,350 59,060 33,880 9,870 5,350 30,800 61,380 10,960 0
2,430 72,010 18,860 8,470 5,350 17,150 58,090 10,960 7,160
2,830 72,520 33,880 8,900 4,760 30,800 68,220 5,710 0
2,260 72,520 18,860 8,070 4,760 17,150 56,290 5,710 6,360
-3,320
-5,350 :
Change in
} Groundwater Storage*
Underflow U ' 5,920 g Underflow
Outflow to -11,180
Chino Basi 12160 Inflow from
Ino Basin Underf ; Rialto-Colton
16,310 naertiow Basin
16’490 Outflow to
) Hole Lake Underflow 16,370
1.290 Outflow to ) Scenario 2a - Baseline 9,390
16,480 : Temescal Basin  Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge
15,420 510 at Arlington Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities 14,600
15,670 Narrows Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge | 12,890
900 Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities 15,300
o | [
350 Calibration (1966-2016)
80 Scenario 2a (Hydrologic Period 1966-1990)
0
0 Scenario 4.2 (Hydrologic Period 1966-1990)
Scenario 4.4 (Hydrologic Period 1999-2016) SCENARIO 4

Scenario 4.5 (Hydrologic Period 1999-2016)

AVERAGE ANNUAL
WATER BUDGET
RIVERSIDE-ARLINGTON BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 851
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Evapotranspiration Groundwater Pumping

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.

[ A Recharge
Rising Water Pool 2 & 3 Areal Recharge from
Discharge to Pool 1 (Non-Ag & from Mountain Anthropogenic  Artificial Streambed
Streamflow (Ag)  Appropriator) CDA Precipitation Front Runoff Return Flow Recharge  Percolation
16,570 20,760 82,610 91,390 7,180 29,690 7,460 52,680 18,790 41,710
14,170 20,870 9,190 116,710 40,000 24,680 7,460 38,140 33,350 40,990
12,660 18,890 4,810 135,920 40,000 24,680 7,460 38,900 40,200 39,400
14,190 20,320 4,810 135,920 40,000 27,230 7,460 38,900 35,990 39,840
14,040 19,910 4,810 135,920 40,000 27,230 7,460 38,900 35,990 39,120
-16,270
-8,830 Change in #
‘ e Groundwater Storage Underflow
T Inflow from
-19,030 North Riverside
-18,900 Basin
Calibration (1966-2016) underiow Inflow [ 16,310
Scenario 2a (Hydrologic Period 1966-1990) Underflow Inflow a@nd Cucamonga Basin. 16,490
Scenario 4.2 (Hydrologic Period 1966-1990) from;:sr?nescal 32,270 16,480
Scenario 4.4 (Hydrologic Period 1999-2016) 32,230 15,420
Scenario 4.5 (Hydrologic Period 1999-2016) 3,330 15,670
-1,230 32,230
Scenario 2a - Baseline 32,230
Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge -1,220 32,230
Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities -860
Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge -820
Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities SCENARIO 4

AVERAGE ANNUAL
WATER BUDGET
CHINO BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT FIGURE 852
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All values in acre-ft/yr

groundwater storage.

Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities

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

Areal Recharge
s dwat Recharge from
o roundwater from Streambed Mountain Anthropogenic
Evapotranspiration Pumping Precipitation Percolation Front Runoff Return Flow
2,390 13,750 2,570 5,880 4,540 2,770
1,470 13,610 1,470 6,980 4,530 3,270
1,440 13,610 1,470 6,560 4,530 3,260
1,470 13,610 1,780 7,460 4,530 3,260
1,470 13,610 1,780 7,460 4,530 3,260
-1,310
2,470 .
< | Change in
2.070 Groundwater Storage*
Underflow 2.810 Underflow
Outflow to 2,770 Inflqw from
Chino Basin Arlington
3.330 Narrows
-1.230 Calibration (1966-2016) 2,400
' Scenario 2a (Hydrologic Period 1966-1990) 70
-1,220
-860 Scenario 4.2 (Hydrologic Period 1966-1990) 80
-820 Scenario 4.4 (Hydrologic Period 1999-2016) 0
Scenario 4.5 (Hydrologic Period 1999-2016) 0
Scenario 2a - Baseline
Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge
Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities
Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge SCENARIO 4

AVERAGE ANNUAL
WATER BUDGET
TEMESCAL BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 853
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Areal Recharge

Scenario 4.5 - Prolonged Drought Climate (1999-2016 Hydrology) and All HCP Covered Activities

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 from Precipitation
Discharge to Evapotransoiration Groundv_vater and Anthropogenic Streambed
Streamflow P P Pumping Return Flow Percolation
16,570 15,900 6,340 5,870 22,260
14,170 15,600 2,090 2,870 22,860
12,660 13,870 2,050 2,850 20,140
14,190 15,020 2,050 3,420 21,880
14,040 14,660 2,050 3,420 21,210
80
1,210
Change in
970 | Groundwater Storage*
1,190 Underflow
1,180 Inflow
Calibration (1966-2016) 170'374600
Scenario 2a (Hydrologic Period 1966-1990) '
Scenario 4.2 (Hydrologic Period 1966-1990) g?gg
Scenario 4.4 (Hydrologic Period 1999-2016) 7’300
Scenario 4.5 (Hydrologic Period 1999-2016) ;
Scenario 2a - Baseline
Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge
Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities
Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Optimized Use of SWP Recharge SCENARIO 4

AVERAGE ANNUAL
WATER BUDGET
PRADO BASIN

10-Apr-20

SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT

DRAFT

FIGURE 854
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70,000
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0

10-Apr-20

DRAFT

Scenario 4.1: Annual Evapotranspiration — Integrated SAR Model Area

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of Average Annual
SWP Recharge Groundwater Basin acre-ft/yr
Scenario 2a | Scenario 4.1
1 ®Yucaipa Yucaipa 750 750
SBBA 3,210 3,170
- SI.BBA Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,350 3,060
M Riverside-Arlington Prado 15,600 14,280
1 ®Prado Chino and Temescal (outside 6740 6550
1 Chino and Temescal (outside Prado) Prado) ! !
Total 29,650 27,810
Predictive Model Period
Model Calibration Period > Model Years 1-25 —|
(Hydrologic Years 1966-1990)
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Upper Santa Ana River Integrated Model -
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Scenario 4.1: Annual Change in Evapotranspiration — Integrated SAR Model Area

DRAFT
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6,000 +—

DRAFT
Scenario 4.1: Seasonal Evapotranspiration — Integrated SAR Model Area
Average Monthly, acre-ft/month
Scenario 4.1 - Average Climate (1966-1990 g Y / Chinoand
Hydrology) and Optimized Use of SWP Month _ _ _ _ . Temescal
Recharge Yucaipa | SBBA |Rialto-Colton | Riverside-Arlington | Prado . Total
(outside
Prado)
Average monthly evapotranspiration for 1 20 90 0 90 420 190 810
Model Years 1 through 25 (Hydrologic Years 2 30 120 0 110 540 240 1,040
1966-1990). 3 40 160 0 160 740 320 1,420
4 50 200 0 200 960 420 1,830
¥ Yucaioa 5 60 260 0 250 1,230 520 2,320
ucaip 6 110 | 450 0 430 2,070 | 920 | 3,980
SBBA 7 120 | 500 0 480 2,240 | 1,040 | 4,380
M Rialto-Colton 8 120 510 0 490 2,220 1,060 4,400
m Riverside-Arlington 9 90 | 400 0 390 1,730 | 830 [ 3,440
= Prad 10 60 270 0 260 1,170 570 2,330
rado 11 30 | 130 0 120 560 260 1,100
Chino and Temescal (outside Prado) 12 20 90 0 20 380 180 750
— —
[ ]
| o
E AN M om e
] W | S
(9]
T T T T T T T T T
(0]
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DRAFT
Summary Report
Scenario 4.1: Annual Evapotranspiration — Prado Basin
70,000
Scenario 4.1 - Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge Annual Average, acre-ft/yr
65,000 Calibration Calibration Scenario 2a Scenario 4.1 [ |
I Prado 1966-2016 1966-1990 1-25 1-25
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55,000 +— spen
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50,000
5
e 45,000
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Change in Evapotranspiration, acre-ft/yr

3,000

2,400

1,800

1,200

600

-600

-1,200

-1,800

-2,400

-3,000

10-Apr-20

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge

B Prado (Annual Average = -1320 acre-ft/yr)

DRAFT
Scenario 4.1: Annual Change in Evapotranspiration — Prado Basin
I
Q
c
-
T T T T T CD
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 %

Model Year

GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model -
Summary Report

Average Monthly Evapotranspiration, acre-ft/month
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Scenario 4.1: Seasonal Evapotranspiration — Prado Basin

DRAFT

5,000
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Scenario 4.2: Annual Evapotranspiration — Integrated SAR Model Area
Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Average Annual
Activities Groundwater Basin acre-ft/yr
Scenario 2a| Scenario 4.2
1 ®Yucaipa Yucaipa 750 750
= SBBA . SBBA 3,210 3,390
. Rialto-Colton 0 0
+ M Rialto-Colton Riverside-Arlington 3,350 2,430
M Riverside-Arlington Prado 15,600 13,870
4 mPrado Chino and Temescal 6740 6460
1 Chino and Temescal (outside Prado) (outside Prado) ! ¢
Total 29,650 26,900
Predictive Model Period
Model Calibration Period > Model Years 1-25 —
(Hydrologic Years 1966-1990)
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Summary Report

Scenario 4.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Scenario 4.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at MWD Crossing
[ ==Scenario 4.1 - Average Climate (1966-1990 Hydrology) and exceeds 27.6 cfs over half of the time (50%).
Optimized Use of SWP Recharge
Scenario 4.1 conditions decrease flow at MWD Crossing so
that over half the time, flow exceeds 22.8 cfs.
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Scenario 4.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
=== Scenario 4.1 - Average Climate (1966-1990 Hydrology) and exceeds 114.8 cfs over half of the time (50%).
Optimized Use of SWP Recharge
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Scenario 4.2: Average Streamflow at Key Santa Ana River Gaging Stations
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Scenario 4.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
E Scenario 2a - Baseline
L Under baseline conditions, flow in the SAR at E St. exceeds
- e Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All 3.5 cfs over half of the time (50%).
r HCP Covered Activities
Scenario 4.2 conditions increase lower flow at E St. so that
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Scenario 4.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
= Scenario 4.2 - Average Climate (1966-1990 Hydrology) and exceeds 27.6 cfs over half of the time (50%).
All HCP Covered Activities
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Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 4.2: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at Prado Dam
—Scenario 4.2 - Average Climate (1966-1990 Hydrology) and exceeds 114.8 cfs over half of the time (50%).
All HCP Covered Activities
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Scenario 4.1: Annual Rising Water — Integrated SAR Model Area
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Scenario 4.2: Annual Rising Water — Integrated SAR Model Area
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Scenario 4.4 - Prolonged Drought Climate (1999-2016 Hydrology) and Average Q?nual
Optimized Use of SWP Recharge Groundwater Basin : acre-y/yr .
Scenario 2a |Scenario 4.4
_ 1-25 1-18
4 ®Yucaipa Yucaipa 750 740
W SBBA SBBA 3,210 1,860
1 mRialto-Colton Rialto-Colton 0 0
. . . Riverside-Arlington 3,350 2,830
M Riverside-Arlington Prado 15,600 15,020
+ MPrado Chino and Temescal
I Chino and Temescal (outside Prado) (outside Prado) 6,740 6,780
Total 29,650 27,230
Predictive Model Period
Model Calibration Period > Model Years 1-18 —
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Change in Evapotranspiration, acre-ft/yr
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Average Monthly Evapotranspiration, acre-ft/month
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Upper Santa Ana River Integrated Model - DRAFT
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Scenario 4.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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! 68% of the time, flow belows 0.1 cfs.

1000

100

Monthly Streamflow, cfs

) \

1 F
03 |
I
«
c
0.1 . f . f . —— f . . i . f : f : f : a
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% (o
Percent of Time Flow Exceeded, % 8

10-Apr-20 GEOSCIENCE Support Services, Inc.



Upper Santa Ana River Integrated Model - DRAFT
Summary Report

Scenario 4.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Scenario 4.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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Scenario 4.5: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Scenario 4.5: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
Scenario 2a - Baseline
Under baseline conditions, flow in the SAR at MWD Crossing
== Scenario 4.5 - Prolonged Drought Climate (1999-2016 exceeds 27.6 cfs over half of the time (50%).
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Scenario 4.5: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam
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