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Scenario 1: Upper Santa Ana River Inflows and Outflows

Inflow: Runoff from Within the Groundwater Basin (Annual Average = 75,330 acre-ft/yr)

Inflow: Tributary Inflow from Outside of the Groundwater Basin (Annual Average = 258,060 acre-ft/yr)

Inflow: Rising Water (Annual Average = 27,770 acre-ft/yr)

Inflow: Surface Water Discharge (Annual Average = 87,750 acre-ft/yr)

Outflow: Streambed Percolation (Annual Average = -241,220 acre-ft/yr)

Outflow: Streamflow at Santa Ana River Prado Dam Inflow (Annual Average = -207,250 acre-ft/yr)
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Scenario 1: Sources of Santa Ana River Inflow

Rising Water

Surface Water Discharge

Runoff from Within the Groundwater Basin

Tributary Inflow from Outside of the Groundwater Basin
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Scenario 1: Relative Contribution of Sources of Santa Ana River Inflow

Tributary Inflow from Outside of the Groundwater Basin

Runoff from Within the Groundwater Basin

Surface Water Discharge

Rising Water

1966 - 1975 1976 - 1985 1986 - 1995 1996 - 2005 2006 - 2015

Cumulative Departure from Mean 
Annual Precipitation (Not To Scale)
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FIGURE 315
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
10-Apr-20
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FIGURE 318
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Scenario 2b.1: Annual Change in Surface Water Diversion Compared to Baseline

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

Rialto-Colton (Annual Average = 6,110 acre-ft/yr)
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Scenario 2b.1 - All HCP Covered Activities
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12 20 90 0 90 400 180 780

Month

Average Monthly, acre-ft/month
Scenario 2b.1- All HCP Activities

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2b.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2b.1- All HCP Activities
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Under baseline conditions, flow in the SAR at E St. exceeds 
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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Scenario 2b.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2b.1- All HCP Activities
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2b.1 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 17.6 cfs.
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Scenario 2b.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2b.1- All HCP Activities
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2b.1 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 72.3 cfs.
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Scenario 2b.1- All HCP Activities

Scenario 2a Scenario 2b.1
Yucaipa 1,100 1,140

Riverside-Arlington 9,870 9,770
Prado 14,170 12,940
Total 25,140 23,850

Groundwater Basin
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 368
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 369
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 370
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All values in acre-ft/yr

*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in 
groundwater storage.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 371
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DRAFT
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All values in acre-ft/yr

*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in 
groundwater storage.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 372
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All values in acre-ft/yr

*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in 
groundwater storage.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 373
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DRAFT

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

Scenario 2a Scenario 2b.1 Scenario 2b.2
Yucaipa 750 750 780

SBBA 3,210 3,450 3,520
Rialto-Colton 0 0 0

Riverside-Arlington 3,350 3,330 3,420
Prado 15,600 14,640 14,960

Chino and Temescal (outside 

Prado)
6,740 6,710 6,950

Total 29,650 28,880 29,630

Average Annual

acre-ft/yrGroundwater Basin
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 100 0 100 460 210 890
2 30 130 0 130 570 250 1,110
3 40 180 0 170 780 340 1,510
4 50 230 0 220 1,010 440 1,950
5 70 290 0 280 1,300 560 2,500
6 110 500 0 480 2,150 970 4,210
7 120 550 0 530 2,300 1,090 4,590
8 120 570 0 550 2,320 1,120 4,680
9 100 440 0 430 1,810 880 3,660

10 70 300 0 290 1,240 610 2,510
11 30 140 0 140 610 280 1,200
12 20 100 0 100 420 190 830

Month

Average Monthly, acre-ft/month
Scenario 2b.2 - All HCP Activities (Climate 
Change Alternative 1)

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
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1-25

15,900 14,850 15,600 14,640 14,960
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Scenario 2b.2: Seasonal Evapotranspiration – Prado Basin
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Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2b.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
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0.3

Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 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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Scenario 2b.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2b.2 - All HCP Activities (Climate Change
Alternative 1)
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2b.2 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 16.7 cfs.



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0.1

1

10

100

1000

10000

100000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M
o

n
th

ly
 S

tr
e

am
fl

o
w

, c
fs

Percent of Time Flow Exceeded, %

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

Scenario 2a - Baseline

Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2b.2 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 71.7 cfs.
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Scenario 2b.2 - All HCP Activities (Climate Change Alternative 1)

Scenario 2a Scenario 2b.2
Yucaipa 1,100 1,100

Riverside-Arlington 9,870 9,590
Prado 14,170 12,500
Total 25,140 23,190

Groundwater Basin

Average Annual

acre-ft/yr
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Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Scenario 2a Scenario 2b.1 Scenario 2b.3
Yucaipa 750 750 810

SBBA 3,210 3,450 3,590
Rialto-Colton 0 0 0

Riverside-Arlington 3,350 3,330 3,530
Prado 15,600 14,640 15,290

Chino and Temescal (outside 

Prado)
6,740 6,710 7,160

Total 29,650 28,880 30,380

Average Annual

acre-ft/yrGroundwater Basin
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Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

12,000

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

A
ve

ra
ge

 M
o

n
th

ly
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e-
ft

/m
o

n
th

Month

Scenario 2b.3: Seasonal Evapotranspiration – Integrated SAR Model Area
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 110 0 110 470 210 920
2 30 130 0 140 590 270 1,160
3 40 180 0 180 810 350 1,560
4 50 230 0 230 1,050 460 2,020
5 70 300 0 290 1,340 590 2,590
6 110 500 0 490 2,190 1,000 4,290
7 120 550 0 540 2,320 1,110 4,640
8 130 570 0 560 2,350 1,140 4,750
9 100 450 0 440 1,840 890 3,720

10 70 300 0 300 1,270 630 2,570
11 30 150 0 150 630 300 1,260
12 20 100 0 100 440 210 870

Month

Average Monthly, acre-ft/month
Scenario 2b.3 - All HCP Activities (Climate 
Change Alternative 2)

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Calibration

1966-2016
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1-25
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Scenario 2b.3: Annual Change in Evapotranspiration – Prado Basin

Prado (Annual Average = -310 acre-ft/yr)
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Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)
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Scenario 2b.3: Seasonal Evapotranspiration – Prado Basin
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Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2b.3: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)

Scenario 2a - Baseline

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)
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Scenario 2b.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)
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0.3

Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

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

Scenario 2a - Baseline

Scenario 2b.3 - All HCP Activities (Climate Change
Alternative 2)
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2b.3 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 16.5 cfs.
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Scenario 2b.3: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2b.3 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 67 cfs.
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Scenario 2b.3 - All HCP Activities (Climate Change Alternative 2)

Scenario 2a Scenario 2b.3
Yucaipa 1,100 1,060

Riverside-Arlington 9,870 9,510
Prado 14,170 12,150
Total 25,140 22,720

Groundwater Basin

Average Annual

acre-ft/yr
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Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction
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Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction
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Scenario 2a Scenario 2c.1
Yucaipa 750 750

SBBA 2,650 2,680
Rialto-Colton 0 0

Riverside-Arlington 3,380 2,740
Prado 15,740 15,640

Chino not including Prado 6,720 6,720
Total 29,240 28,530

Annual Average

acre-ft/yrGroundwater Basin

Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction
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Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 90 450 190 830
2 30 100 0 110 570 240 1,050
3 40 150 0 160 780 330 1,460
4 50 190 0 200 1,010 420 1,870
5 60 230 0 240 1,290 530 2,350
6 110 390 0 400 2,230 930 4,060
7 120 420 0 420 2,470 1,060 4,490
8 120 420 0 410 2,480 1,090 4,520
9 90 320 0 320 1,960 860 3,550

10 60 220 0 210 1,350 590 2,430
11 30 100 0 110 620 270 1,130
12 20 70 0 80 420 180 770

Month

Average Monthly, acre-ft/month
Scenario 2c.1 - SNRC + San Bernardino 
Baseflow Reduction Activities + Rialto 
Baseflow Reduction

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction
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Scenario 2c.1 - SNRC + SBMWD + Rialto Baseflow Reduction
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Scenario 2c.1 - SNRC + San Bernardino Baseflow Reduction Activities + Rialto Baseflow 

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

1 450

2 570

3 780

4 1,010

5 1,290

6 2,230

7 2,470

8 2,480

9 1,960
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Scenario 2c.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Scenario 2c.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station
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Scenario 2c.1 - SNRC + San Bernardino Baseflow Reduction Activities + Rialto 
Baseflow Reduction

Scenario 2a Scenario 2c.1
Yucaipa 320 320

Riverside-Arlington 10,150 8,830
Prado 14,720 14,690
Total 25,190 23,840

Groundwater Basin

Average Annual

acre-ft/yr
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 440
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 442
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SCENARIO 2c.2:
LOCATION OF

HCP COVERED ACTIVITIES

EXPLANATION

Integrated SAR Model Boundary

0 1 2

Miles

±

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
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Water
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  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

No-Flow Model Area

Refer to Table 17 for HCP Covered Activity
Description
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SCENARIO 2c.3:
LOCATION OF

HCP COVERED ACTIVITIES

EXPLANATION

Integrated SAR Model Boundary
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Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

Rial.1
Rialto

WWTP
Reuse
Project

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

FIGURE 457
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
10-Apr-20
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Scenario 2a Scenario 2c.3
Yucaipa 750 750

SBBA 2,650 2,650
Rialto-Colton 0 0

Riverside-Arlington 3,380 3,370
Prado 15,740 15,740

Chino not including Prado 6,720 6,720
Total 29,240 29,230

Annual Average

acre-ft/yrGroundwater Basin

Scenario 2c.3 - Rialto Baseflow Reduction
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 790 330 1,470
4 50 180 0 220 1,010 420 1,880
5 60 220 0 270 1,300 530 2,380
6 110 380 0 470 2,230 930 4,120
7 120 420 0 520 2,490 1,060 4,610
8 120 420 0 540 2,510 1,090 4,680
9 90 320 0 430 1,980 860 3,680

10 60 210 0 290 1,360 590 2,510
11 30 100 0 140 630 270 1,170
12 20 70 0 90 420 190 790

Month

Average Monthly, acre-ft/month
Scenario 2c.3 - Rialto Baseflow Reduction

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2c.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Scenario 2c.3 - Rialto Baseflow Reduction

Scenario 2a Scenario 2c.3
Yucaipa 320 320

Riverside-Arlington 10,150 10,130
Prado 14,720 14,720
Total 25,190 25,170

Groundwater Basin

Average Annual

acre-ft/yr
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EXPLANATION

Location within
Integrated
SAR Model Area

SCENARIO 2c.4
LOCATION OF

HCP COVERED ACTIVITIES

0 0.5 1

Miles

±

Integrated SAR Model Boundary

Habitat Conservation Plan (HCP)
Covered Activity

EV.4.01
SNRC

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2c.4:
Baseflow Reduction Activities -
SNRC Only

FIGURE 470
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Scenario 2a Scenario 2c.4
Yucaipa 750 760

SBBA 2,650 2,680
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,090
Prado 15,560 15,510

Chino and Temescal (outside 

Prado)
6,710 6,700

Total 29,030 28,740

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2c.4 - SNRC Only
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Scenario 2c.4: Seasonal Evapotranspiration – Integrated SAR Model Area
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 100 0 120 570 240 1,060
3 40 140 0 170 780 330 1,460
4 50 180 0 210 1,000 420 1,860
5 60 230 0 260 1,280 530 2,360
6 110 390 0 440 2,200 930 4,070
7 120 420 0 480 2,450 1,060 4,530
8 120 420 0 480 2,470 1,090 4,580
9 90 320 0 380 1,940 860 3,590

10 60 210 0 260 1,340 590 2,460
11 30 100 0 120 620 270 1,140
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month

Scenario 2c.4 - SNRC Only

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2c.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2c.4 - SNRC Only
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Under baseline conditions, flow in the SAR at E St. exceeds 
0.2 cfs over half of the time (50%).

Scenario 2c.4 conditions increase lower flows at E St. so that 
over half the time, flow exceeds 0.9 cfs.
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Scenario 2c.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2c.4 - SNRC Only
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2c.4 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 15.7 cfs.
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Scenario 2c.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2c.4 - SNRC Only
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2c.4 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 104.4 cfs.



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

55,000

60,000

65,000

70,000

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 2021 2026 2031 2036 2041

R
is

in
g 

W
at

e
r,

 a
cr

e
-f

t/
yr

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

Yucaipa

Riverside-Arlington

Prado

F
ig

u
re

 4
8

3

Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2c.4 - SNRC Only

Scenario 2a Scenario 2c.4
Yucaipa 320 330

Riverside-Arlington 10,130 9,420
Prado 14,320 14,300
Total 24,770 24,050
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Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
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Chino and Temescal 
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Total 29,030 28,800

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado
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Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
5 60 220 0 270 1,280 530 2,360
6 110 380 0 470 2,190 930 4,080
7 120 420 0 520 2,420 1,060 4,540
8 120 420 0 540 2,410 1,090 4,580
9 90 320 0 430 1,900 860 3,600

10 60 210 0 290 1,310 590 2,460
11 30 100 0 140 610 270 1,150
12 20 70 0 90 410 180 770

Month

Average Monthly, acre-ft/month
Scenario 2c.5 - SAR Sustainable Parks and 
Tributaries Water Reuse Project

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2c.5 conditions do not significantly affect flow at E St.
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Scenario 2c.5: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

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

Scenario 2c.5 conditions increase flow at MWD Crossing so 
that over half the time, flow exceeds 35.4 cfs.
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Scenario 2c.5: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2c.5 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 105.6 cfs.
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Scenario 2c.5: Annual Rising Water – Integrated SAR Model Area
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Model Years 1-25
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Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project

Scenario 2a Scenario 2c.5
Yucaipa 320 330

Riverside-Arlington 10,130 10,150
Prado 14,320 14,290
Total 24,770 24,770

Average Annual

acre-ft/yrGroundwater Basin
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Scenario 2a - Baseline
Scenario 2c.5 - SAR Sustainable Parks and Tributaries Water Reuse Project
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

West.13
Name

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2c.6
LOCATION OF

HCP COVERED ACTIVITIES
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Scenario 2c.6:
Baseflow Reduction Activities -
Western Riverside County
Regional Wastewater Treatment Plant
Enhancement and Expansion

FIGURE 511
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Scenario 2a Scenario 2c.6
Yucaipa 750 750

SBBA 2,650 2,650
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,370
Prado 15,560 15,510

Chino and Temescal 

(outside Prado)
6,710 6,700

Total 29,030 28,980

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment 
Plant Enhancement and Expansion
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Total

1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
5 60 220 0 270 1,280 530 2,360
6 110 380 0 470 2,200 930 4,090
7 120 420 0 520 2,450 1,060 4,570
8 120 420 0 540 2,470 1,090 4,640
9 90 320 0 430 1,950 860 3,650

10 60 210 0 290 1,340 590 2,490
11 30 100 0 140 620 270 1,160
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month
Scenario 2c.6 - Western Riverside County 
Regional Wastewater Treatment Plant 
Enhancement and Expansion

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement 
and Expansion

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2c.6: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
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Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs 
over half of the time (50%).

Scenario 2c.6 conditions do not significantly affect flow at E St.
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Scenario 2c.6: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2c.6 conditions do not significantly affect flow at 
MWD Crossing.
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Scenario 2c.6: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment Plant Enhancement and Expansion
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2c.6 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 103.4 cfs.
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Scenario 2c.6 - Western Riverside County Regional Wastewater Treatment 
Plant Enhancement and Expansion

Scenario 2a Scenario 2c.6
Yucaipa 320 320

Riverside-Arlington 10,130 10,140
Prado 14,320 14,050
Total 24,770 24,510

Average Annual

acre-ft/yrGroundwater Basin
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

IEUA.3.05
Name

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2c.7
LOCATION OF

HCP COVERED ACTIVITIES

0 1 2

Miles

±

Scenario 2c.7:
Baseflow Reduction Activities -
IEUA Baseflow Reduction Activities

FIGURE 531
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Scenario 2a Scenario 2c.7
Yucaipa 750 750

SBBA 2,650 2,650
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,370
Prado 15,560 15,540

Chino and Temescal 

(outside Prado)
6,710 6,710

Total 29,030 29,020

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2c.7 - IEUA Baseflow Reduction Activities
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
5 60 220 0 270 1,280 530 2,360
6 110 380 0 470 2,200 930 4,090
7 120 420 0 520 2,460 1,060 4,580
8 120 420 0 540 2,480 1,090 4,650
9 90 320 0 430 1,950 860 3,650

10 60 210 0 290 1,340 590 2,490
11 30 100 0 140 620 270 1,160
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month
Scenario 2c.7 - IEUA Baseflow Reduction 
Activities

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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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.
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2c.7 conditions do not significantly affect flow at 
MWD Crossing.
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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.
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Scenario 2c.7 - IEUA Baseflow Reduction Activities

Scenario 2a Scenario 2c.7
Yucaipa 320 320

Riverside-Arlington 10,130 10,140
Prado 14,320 14,310
Total 24,770 24,770

Average Annual

acre-ft/yrGroundwater Basin
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

IEUA.4
Name

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2c.8
LOCATION OF
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Scenario 2c.8:
IEUA Reduced Flow from WWTPs

FIGURE 551
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Scenario 2a Scenario 2c.8
Yucaipa 750 750

SBBA 3,210 3,210
Rialto-Colton 0 0

Riverside-Arlington 3,350 3,350
Prado 15,600 15,590

Chino and Temescal 

(outside Prado)
6,740 6,740

Total 29,650 29,640

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2c.8 - IEUA Reduced Flow from WWTPs
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 
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Scenario 2c.8 - IEUA Reduced Flow from 
WWTPs

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2c.8: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 2c.8 conditions do not affect flow at E St.
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2c.8 conditions do not affect flow at MWD Crossing
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Under baseline conditions, flow in the SAR at Prado Dam 
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.
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Scenario 2c.8 - IEUA Reduced Flow from WWTPs

Scenario 2a Scenario 2c.8
Yucaipa 1,100 1,100

Riverside-Arlington 9,870 9,870
Prado 14,170 13,990
Total 25,140 24,960
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Average Annual
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Scenario 2d.1 - Phase I Active Recharge Activities (Improvements to Existing Basins)
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Scenario 2a Scenario 2d.1
Yucaipa 750 750

SBBA 2,650 2,870
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,360
Prado 15,560 15,550

Chino and Temescal 

(outside Prado)
6,710 6,710

Total 29,030 29,240

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2d.1 - Phase I Active Recharge Activities (Improvements to Existing 
Basins)
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 110 0 130 570 240 1,080
3 40 150 0 170 780 330 1,470
4 50 190 0 220 1,000 420 1,880
5 60 240 0 270 1,280 530 2,380
6 110 410 0 470 2,200 930 4,120
7 120 450 0 520 2,460 1,060 4,610
8 120 450 0 540 2,480 1,090 4,680
9 90 350 0 430 1,960 860 3,690

10 60 230 0 290 1,340 590 2,510
11 30 110 0 140 620 270 1,170
12 20 80 0 90 420 180 790

Month

Average Monthly, acre-ft/month
Scenario 2d.1 - Phase I Active Recharge 
Activities (Improvements to Existing Basins)

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2d.1 - Phase I Active Recharge Activities (Improvements to Existing Basins)

Calibration

1966-2016

Calibration

1966-1990

Scenario 2a

1-25

Scenario 2d.1

1-25

15,900 14,800 15,560 15,550

Annual Average, acre-ft/yr



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

-100

-80

-60

-40

-20

0

20

40

60

80

100

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

C
h

an
ge

 in
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e
-f

t/
yr

Model Year

Scenario 2d.1: Annual Change in Evapotranspiration – Prado Basin

Prado (Annual Average = -10 acre-ft/yr)

F
ig

u
re

 5
7

8

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



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

5,000

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

A
ve

ra
ge

 M
o

n
th

ly
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e-
ft

/m
o

n
th

Month

Scenario 2d.1: Seasonal Evapotranspiration – Prado Basin

F
ig

u
re

 5
7

9

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

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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5 1,280

6 2,200

7 2,460

8 2,480

9 1,960

10 1,340
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Month
Average Monthly, 
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Scenario 2d.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2d.1 - Phase I Active Recharge Activities (Improvements to Existing Basins)
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0.3

Under baseline conditions, flow in the SAR at E St. exceeds 4.1 cfs 
over 40% of the time.

Scenario 2d.1 conditions decrease lower flows at E St. so that over 
40% of the time, flow exceeds 2.8 cfs.
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Scenario 2d.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2d.1 conditions do not significantly affect flow at 
MWD Crossing.
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Scenario 2d.1: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

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

Scenario 2a Scenario 2d.1
Yucaipa 320 320

Riverside-Arlington 10,130 10,110
Prado 14,320 14,310
Total 24,770 24,740

Average Annual

acre-ft/yrGroundwater Basin
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Scenario 2a - Baseline
Scenario 2d.1 - Phase I Active Recharge Activities 
(Improvements to Existing Basins)
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

VD.2.09
Lytle-Cajon

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2d.2
LOCATION OF

HCP COVERED ACTIVITIES

0 0.5 1

Miles

±

Scenario 2d.2:
Active Recharge Activities
(Stormwater Capture Activities) -
Phase II Active Recharge Activities
(New Facilities) along Lytle Creek

FIGURE 592
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
10-Apr-20
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Scenario 2a Scenario 2d.2
Yucaipa 750 750

SBBA 2,650 2,650
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,380
Prado 15,560 15,560

Chino and Temescal 

(outside Prado)
6,710 6,710

Total 29,030 29,050

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2d.2 - Phase II Active Recharge Activities (New Facilities) along Lytle 
Creek
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
5 60 220 0 270 1,280 530 2,360
6 110 380 0 470 2,200 930 4,090
7 120 420 0 530 2,460 1,060 4,590
8 120 420 0 540 2,490 1,090 4,660
9 90 320 0 430 1,960 860 3,660

10 60 210 0 290 1,340 590 2,490
11 30 100 0 140 620 270 1,160
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month
Scenario 2d.2 - Phase II Active Recharge 
Activities (New Facilities) along Lytle Creek

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2d.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

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

F
ig

u
re

 6
0

2

0.3

Under baseline conditions, flow in the SAR at E St. exceeds 4.1 cfs 
over 40% of the time.

Scenario 2d.2 conditions increase lower flows at E St. so that over 
40% of the time, flow exceeds 4.7 cfs.
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Scenario 2d.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

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

Scenario 2d.2 conditions do not significantly affect flow at 
MWD Crossing.
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Scenario 2d.2: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2d.2 - Phase II Active Recharge Activities (New Facilities) along Lytle Creek
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2d.2 conditions do not significantly affect flow at 
Prado Dam.
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Scenario 2d.2 - Phase II Active Recharge Activities (New Facilities) along Lytle 
Creek

Scenario 2a Scenario 2d.2
Yucaipa 320 320

Riverside-Arlington 10,130 10,140
Prado 14,320 14,330
Total 24,770 24,790

Average Annual

acre-ft/yrGroundwater Basin
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 612
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SCENARIO 2d.3
LOCATION OF

HCP COVERED ACTIVITIES
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Integrated SAR Model Boundary

Habitat Conservation Plan (HCP)
Covered Activity

VD.2.08
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  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

Scenario 2d.3:
Active Recharge Activities
(Stormwater Capture Activities) -
Phase II Active Recharge Activities
(New Facilities) along Cajon Creek and
Cable Creek

FIGURE 613
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Scenario 2d.3 - Phase II Active Recharge Activities (New Facilities) along Cajon 
Creek and Cable Creek
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11 30 110 0 140 620 270 1,170
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month
Scenario 2d.3 - Phase II Active Recharge 
Activities (New Facilities) along Cajon Creek 
and Cable Creek

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2d.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2d.3 - Phase II Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
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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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Scenario 2d.3: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2d.3 conditions do not significantly affect flow at 
MWD Crossing.
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Scenario 2d.3: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2d.3 - Phase II Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2d.3 conditions do not significantly affect flow at 
Prado Dam.
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Scenario 2d.3 - Phase II Active Recharge Activities (New Facilities) along Cajon 
Creek and Cable Creek

Scenario 2a Scenario 2d.3
Yucaipa 320 320

Riverside-Arlington 10,130 10,130
Prado 14,320 14,310
Total 24,770 24,760
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acre-ft/yrGroundwater Basin



SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 627
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Scenario 2d.3 - Phase II Active Recharge Activities (New Facilities) along Cajon Creek and Cable Creek



SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 628
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 629
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 630
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 631
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*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in 
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 632
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*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in 
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 633
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*A positive sign indicates an increase in groundwater storage and a negative sign represents a decline in 
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EXPLANATION

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

VD.2.05
City Creek

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2d.4
LOCATION OF

HCP COVERED ACTIVITIES

0 0.5 1

Miles

±

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

FIGURE 634
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
10-Apr-20

DRAFT
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Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2a Scenario 2d.4
Yucaipa 750 750

SBBA 2,650 2,670
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,370
Prado 15,560 15,560

Chino and Temescal 

(outside Prado)
6,710 6,710

Total 29,030 29,060

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2d.4 - Phase II Active Recharge Activities (New Facilities) along City 
Creek, Plunge Creek, and Mill Creek



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

-200

-150

-100

-50

0

50

100

150

200

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

C
h

an
ge

 in
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e
-f

t/
yr

Model Year

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

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

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

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

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

Prado (Annual Average = 0 acre-ft/yr)

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

F
ig

u
re

 6
3

8

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



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

12,000

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

A
ve

ra
ge

 M
o

n
th

ly
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e-
ft

/m
o

n
th

Month

Scenario 2d.4: Seasonal Evapotranspiration – Integrated SAR Model Area

Yucaipa

SBBA

Rialto-Colton

Riverside-Arlington

Prado

Chino and Temescal (outside Prado)

F
ig

u
re

 6
3

9

Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
5 60 230 0 270 1,280 530 2,370
6 110 390 0 470 2,200 930 4,100
7 120 420 0 520 2,460 1,060 4,580
8 120 420 0 540 2,480 1,090 4,650
9 90 320 0 430 1,960 860 3,660

10 60 210 0 290 1,340 590 2,490
11 30 100 0 140 620 270 1,160
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month
Scenario 2d.4 - Phase II Active Recharge 
Activities (New Facilities) along City Creek, 
Plunge Creek, and Mill Creek

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2d.4 - Phase II Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
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Scenario 2d.4 - Phase II Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, 
and Mill Creek

Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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Scenario 2d.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2d.4 - Phase II Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
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Under baseline conditions, flow in the SAR at E St. exceeds 4.1 cfs 
over 40% of the time.

Scenario 2d.4 conditions decrease lower flows at E St. so that over 
40% of the time, flow exceeds 3.4 cfs.
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Scenario 2d.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2d.4 - Phase II Active Recharge Activities (New Facilities) along City Creek, Plunge Creek, and Mill Creek
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2d.4 conditions do not significantly affect flow at 
MWD Crossing.
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Scenario 2d.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

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

F
ig

u
re

 6
4

6

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.



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

55,000

60,000

65,000

70,000

1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016 2021 2026 2031 2036 2041

R
is

in
g 

W
at

e
r,

 a
cr

e
-f

t/
yr

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

Yucaipa

Riverside-Arlington

Prado

F
ig

u
re

 6
4

7

Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)
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Scenario 2d.4 - Phase II Active Recharge Activities (New Facilities) along City 
Creek, Plunge Creek, and Mill Creek

Scenario 2a Scenario 2d.4
Yucaipa 320 330

Riverside-Arlington 10,130 10,140
Prado 14,320 14,320
Total 24,770 24,790

Average Annual

acre-ft/yrGroundwater Basin



SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 648
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groundwater storage.

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

Scenario 2d.4 (Hydrologic Period 1966-1990)

SCENARIO 2D.4
AVERAGE ANNUAL
WATER BUDGET 
YUCAIPA BASIN

10-Apr-20

©
2020, G

EO
SC

IEN
C

E Support Services, Inc. All rights reserved.
X:\Projects\San_Bernardino_M

U
N

I\31) Integreated_SAR
_M

odel\(4)Technical_M
em

os\(8) Sum
m

ary R
eport\D

raft\Figures\Scenarios

UPPER SANTA ANA RIVER INTEGRATED MODEL – SUMMARY REPORT

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



SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 649
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 650
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 651
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 652
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 653
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 654
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 669
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 670
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 671
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 672
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 673
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 674

2,360
1,510
1,510

2,770
3,270
3,270

4,540
4,530
4,530

6,520
7,200
7,200

2,570
1,470
1,470

-2,160
1,430
1,430

Areal 
Recharge 

from 
Precipitation

Streambed
Percolation

Recharge 
from 

Mountain 
Front Runoff

Change in 
Groundwater Storage*

14,740
14,460
14,460

Groundwater
Pumping

Underflow
Outflow to

Chino Basin
3,330
-720
-720

Underflow
Inflow from
Arlington
Narrows

1,870
210
210

Evapotranspiration

DRAFT

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.

Anthropogenic
Return Flow

SCENARIO 2D.5
AVERAGE ANNUAL
WATER BUDGET 
TEMESCAL BASIN

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

Scenario 2d.5 (Hydrologic Period 1966-1990)

Scenario 2a - Baseline
Scenario 2d.5 - Enhanced Recharge

10-Apr-20

©
2020, G

EO
SC

IEN
C

E Support Services, Inc. All rights reserved.
X:\Projects\San_Bernardino_M

U
N

I\31) Integreated_SAR
_M

odel\(4)Technical_M
em

os\(8) Sum
m

ary R
eport\D

raft\Figures\Scenarios

UPPER SANTA ANA RIVER INTEGRATED MODEL – SUMMARY REPORT



SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 675
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

RPU.5
RNASRP

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2d.6
LOCATION OF

HCP COVERED ACTIVITIES
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±

Scenario 2d.6:
Active Recharge Activities
(Stormwater Capture Activities) -
Riverside North Aquifer Storage and
Recovery Project (revised)

FIGURE 676
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT
10-Apr-20
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Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
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1 20 80 0 100 450 190 840
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,000 420 1,870
5 60 220 0 270 1,280 530 2,360
6 110 380 0 470 2,200 930 4,090
7 120 420 0 530 2,460 1,060 4,590
8 120 420 0 550 2,490 1,090 4,670
9 90 320 0 440 1,960 860 3,670

10 60 210 0 300 1,340 590 2,500
11 30 100 0 140 620 270 1,160
12 20 70 0 90 420 180 780

Month

Average Monthly, acre-ft/month
Scenario 2d.6 - Riverside North Aquifer 
Storage and Recovery Project (revised)

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2d.6: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
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Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs 
over half of the time (50%).

Scenario 2d.6 conditions do not significantly affect flow at E St.
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Scenario 2d.6: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2d.6 conditions do not significantly affect flow at 
MWD Crossing.



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0.1

1

10

100

1000

10000

100000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M
o

n
th

ly
 S

tr
e

am
fl

o
w

, c
fs

Percent of Time Flow Exceeded, %

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)
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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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Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project 
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Scenario 2a - Baseline
Scenario 2d.6 - Riverside North Aquifer Storage and Recovery Project (revised)
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

VD.2.02
Cable Creek

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

LOCATION OF
SCENARIO 2d.7
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Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).

1 450

2 570

3 780

4 1,010

5 1,290

6 2,220

7 2,480

8 2,510

9 1,970

10 1,350

11 620

12 420

Month
Average Monthly, 

acre-ft/month



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

50

100

150

200

250

300

350

400

A
ve

ra
ge

 S
tr

e
am

fl
o

w
, c

fs

Key Santa Ana River Gaging Stations

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

Scenario 2a - Baseline

Scenario 2e.1 - IEUA Stormflow Activities

F
ig

u
re

 7
2

7

E StreetMWD CrossingPrado Dam

Downstream

E Street

MWD 
Crossing

Prado 
Dam



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0.1

1

10

100

1000

10000

100000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M
o

n
th

ly
 S

tr
e

am
fl

o
w

, c
fs

Percent of Time Flow Exceeded, %

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

Scenario 2a - Baseline

Scenario 2e.1 - IEUA Stormflow Activities

F
ig

u
re

 7
2

8

0.3

Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs 
over half of the time (50%).

Scenario 2e.1 conditions do not significantly affect flow at E St.
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2e.1 conditions do not significantly affect flow at 
MWD Crossing.
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2e.1 conditions do not significantly affect flow at 
Prado Dam.
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Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2e.1 - IEUA Stormflow Activities

Scenario 2a Scenario 2e.1
Yucaipa 320 330

Riverside-Arlington 10,130 10,150
Prado 14,320 14,350
Total 24,770 24,830

Average Annual

acre-ft/yrGroundwater Basin
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EXPLANATION

Integrated SAR Model Boundary

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

IEUA.1.08
CSI Basin

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Active Model Area

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2e.2
LOCATION OF

HCP COVERED ACTIVITIES
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Scenario 2e.2:
IEUA Activities -
All IEUA Activities

FIGURE 739
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Scenario 2a Scenario 2e.2
Yucaipa 750 750

SBBA 2,650 2,650
Rialto-Colton 0 0

Riverside-Arlington 3,360 3,380
Prado 15,560 15,660

Chino and Temescal 

(outside Prado)
6,710 6,760

Total 29,030 29,200

Average Annual
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Temescal 

(outside 

Prado)

Total

1 20 80 0 100 450 200 850
2 30 100 0 130 570 240 1,070
3 40 140 0 170 780 330 1,460
4 50 180 0 220 1,010 430 1,890
5 60 220 0 270 1,290 540 2,380
6 110 380 0 470 2,220 940 4,120
7 120 420 0 530 2,470 1,070 4,610
8 120 420 0 540 2,500 1,100 4,680
9 90 320 0 430 1,970 870 3,680

10 60 210 0 290 1,350 590 2,500
11 30 100 0 140 620 270 1,160
12 20 70 0 90 420 190 790

Month

Average Monthly, acre-ft/month
Scenario 2e.2 - All IEUA Activities

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Average monthly evapotranspiration for Model Years 1 through 25 (Hydrologic Years 1966‐1990).
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3 780
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0.3

Under baseline conditions, flow in the SAR at E St. exceeds 0.2 cfs 
over half of the time (50%).

Scenario 2e.2 conditions do not significantly affect flow at E St.
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 28.6 cfs over half of the time (50%).

Scenario 2e.2 conditions do not significantly affect flow at 
MWD Crossing.
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 116.8 cfs over half of the time (50%).

Scenario 2e.2 conditions do not significantly affect flow at 
Prado Dam.
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Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)
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Scenario 2e.2 - All IEUA Activities

Scenario 2a Scenario 2e.2
Yucaipa 320 320

Riverside-Arlington 10,130 10,160
Prado 14,320 14,340
Total 24,770 24,820

Average Annual

acre-ft/yrGroundwater Basin
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Total 29,650 29,680

Average Annual
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado
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Temescal 

(outside 

Prado)

Total

1 20 90 0 100 440 190 840
2 30 120 0 120 560 240 1,070
3 40 160 0 170 770 330 1,470
4 50 210 0 210 1,000 420 1,890
5 60 260 0 270 1,280 530 2,400
6 110 450 0 470 2,210 940 4,180
7 120 510 0 530 2,470 1,070 4,700
8 120 520 0 550 2,510 1,100 4,800
9 90 410 0 440 1,980 860 3,780

10 60 270 0 300 1,350 590 2,570
11 30 130 0 140 620 270 1,190
12 20 90 0 90 410 180 790

Month

Average Monthly, acre-ft/month

Scenario 2f - Western's Victoria Recharge 
Basin Project

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 2f conditions do not affect flow at E St.
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2f conditions do not significantly affect flow at MWD 
Crossing
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2f conditions do not affect flow at Prado Dam
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Scenario 2a Scenario 2f
Yucaipa 1,100 1,100

Riverside-Arlington 9,870 10,060
Prado 14,170 14,170
Total 25,140 25,330

Groundwater Basin
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Scenario 2a Scenario 2g
Yucaipa 750 750

SBBA 3,210 3,220
Rialto-Colton 0 0

Riverside-Arlington 3,350 2,840
Prado 15,600 15,560

Chino and Temescal (outside 

Prado)
6,740 6,740

Total 29,650 29,110

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF 
+ Sterling)
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 90 0 90 440 190 830
2 30 120 0 110 560 240 1,060
3 40 160 0 150 770 330 1,450
4 50 210 0 190 1,000 420 1,870
5 60 260 0 240 1,280 530 2,370
6 110 450 0 410 2,200 940 4,110
7 120 510 0 440 2,470 1,070 4,610
8 120 520 0 440 2,500 1,100 4,680
9 100 410 0 340 1,970 860 3,680

10 60 270 0 230 1,340 590 2,490
11 30 130 0 110 620 270 1,160
12 20 90 0 80 410 180 780

Month

Average Monthly, acre-ft/month

Scenario 2g - Clean Water Factory - 5 MGD 
from CWF to Redlands Basin (CWF + 
Sterling)

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

Scenario 2a - Baseline

Scenario 2g - Clean Water Factory - 5 MGD from CWF to
Redlands Basin (CWF + Sterling)
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 2g conditions increase flow at E St so that over half 
the time, flow exceeds 3.9 cfs.
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Scenario 2g: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2g - Clean Water Factory - 5 MGD from CWF to
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2g conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 12.6 cfs.
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Scenario 2g: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 2g - Clean Water Factory - 5 MGD from CWF to
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2g conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 103.1 cfs.
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Scenario 2g - Clean Water Factory - 5 MGD from CWF to Redlands Basin (CWF 
+ Sterling)

Scenario 2a Scenario 2g
Yucaipa 1,100 1,130

Riverside-Arlington 9,870 8,660
Prado 14,170 14,160
Total 25,140 23,950

Groundwater Basin

Average Annual

acre-ft/yr
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EXPLANATION

Integrated SAR Model Boundary

0 1,000 2,000

Feet

±

Location within
Integrated
SAR Model Area

Habitat Conservation Plan (HCP)
Covered Activity

WD.1
SBMWD
Recycled

Water Project

  - Project ID
  - Name of HCP Project

Groundwater Basin Boundary

Inactive Model Area

Refer to Table 17 for HCP Covered Activity
Description

SCENARIO 2h
RIX OPERATIONAL

SCENARIOS
LOCATION OF

HCP COVERED ACTIVITIES

RIX Extraction Well!(

RIX Expansion Well!>

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

FIGURE 801
UPPER SANTA ANA RIVER INTEGRATED MODEL - SUMMARY REPORT
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Scenario 2h.3: Annual Change in Surface Water Discharge Compared to Baseline 

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

Riverside-Arlington (Annual Average = -13,140 acre-ft/yr)

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
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Scenario 2h.4: Annual Change in Surface Water Discharge Compared to Baseline 

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

Riverside-Arlington (Annual Average = -13,140 acre-ft/yr)

Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
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Scenario 2h.3: RIX Operational Assumptions

Inflow - Annual Average = 17,580 acre-ft/yr (15.7 mgd)

Plant Production from RIX Emergency Wells - Annual Average = -2,020 acre-ft/yr (-1.8 mgd)

Plant Production from RIX Wells - Annual Average = -18,700 acre-ft/yr (-16.7 mgd)

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD 
Overextraction Calibration

1966-2016

Scenario 2a

1-25

Scenario 2h.3

1-25

Inflow 10.8 27.5 15.7

Plant Production 14.2 30.2 18.5

Average, mgd

RIX Operation
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Scenario 2h.4: RIX Operational Assumptions

Inflow - Annual Average = 14,000 acre-ft/yr (12.5 mgd)

Plant Production from RIX Emergency Wells - Annual Average = -5,600 acre-ft/yr (-5 mgd)

Plant Production from RIX Wells - Annual Average = -15,110 acre-ft/yr (-13.5 mgd)

Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD 
Overextraction Calibration

1966-2016

Scenario 2a

1-25

Scenario 2h.4

1-25

Inflow 10.8 27.5 12.5

Plant Production 14.2 30.2 18.5

Average, mgd

RIX Operation
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Scenario 2h.3: Annual Evapotranspiration – Integrated SAR Model Area
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Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2a Scenario 2h.3
Yucaipa 750 750

SBBA 3,210 3,220
Rialto-Colton 0 0

Riverside-Arlington 3,350 2,890
Prado 15,600 15,560

Chino and Temescal (outside 

Prado)
6,740 6,740

Total 29,650 29,160

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
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Scenario 2h.3: Annual Change in Evapotranspiration – Integrated SAR Model Area

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

SBBA (Annual Average = 10 acre-ft/yr)

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

Riverside-Arlington (Annual Average = -460 acre-ft/yr)

Prado (Annual Average = -40 acre-ft/yr)

Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)
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Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
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Scenario 2h.3: Seasonal Evapotranspiration – Integrated SAR Model Area

Yucaipa

SBBA

Rialto-Colton

Riverside-Arlington

Prado

Chino and Temescal (outside Prado)
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 90 0 90 440 190 830
2 30 120 0 110 560 240 1,060
3 40 160 0 160 770 330 1,460
4 50 210 0 200 1,000 420 1,880
5 60 260 0 240 1,280 530 2,370
6 110 450 0 410 2,200 940 4,110
7 120 510 0 450 2,470 1,070 4,620
8 120 520 0 450 2,500 1,100 4,690
9 90 410 0 350 1,970 870 3,690

10 60 270 0 240 1,340 590 2,500
11 30 130 0 110 620 270 1,160
12 20 90 0 80 410 180 780

Month

Average Monthly, acre-ft/month
Scenario 2h.3 - 18.5 MGD RIX Discharge, 
Including 2.8 MGD Overextraction

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2h.3: Annual Evapotranspiration – Prado Basin
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Aspen + WEI + BGW
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Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD 
Overextraction

Calibration

1966-2016

Calibration

1966-1990

Scenario 2a

1-25

Scenario 2h.3

1-25

15,900 14,850 15,600 15,560

Annual Average, acre-ft/yr
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Scenario 2h.3: Annual Change in Evapotranspiration – Prado Basin

Prado (Annual Average = -40 acre-ft/yr)
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Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction
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Scenario 2h.3: Seasonal Evapotranspiration – Prado Basin
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Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD Overextraction

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

1 440

2 560

3 770

4 1,000

5 1,280

6 2,200

7 2,470

8 2,500

9 1,970

10 1,340

11 620

12 410

Month
Average Monthly, 

acre-ft/month
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Scenario 2h.4: Annual Evapotranspiration – Integrated SAR Model Area
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Chino and Temescal (outside Prado)
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Model Calibration Period
Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2a Scenario 2h.4
Yucaipa 750 750

SBBA 3,210 3,220
Rialto-Colton 0 0

Riverside-Arlington 3,350 2,680
Prado 15,600 15,560

Chino and Temescal 

(outside Prado)
6,740 6,740

Total 29,650 28,950

Average Annual

acre-ft/yrGroundwater Basin
Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
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Scenario 2h.4: Annual Change in Evapotranspiration – Integrated SAR Model Area

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

SBBA (Annual Average = 10 acre-ft/yr)

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

Riverside-Arlington (Annual Average = -670 acre-ft/yr)

Prado (Annual Average = -40 acre-ft/yr)

Chino and Temescal (outside Prado) (Annual Average = 0 acre-ft/yr)
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Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
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Scenario 2h.4: Seasonal Evapotranspiration – Integrated SAR Model Area

Yucaipa

SBBA

Rialto-Colton

Riverside-Arlington

Prado

Chino and Temescal (outside Prado)
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Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 90 0 80 440 190 820
2 30 120 0 110 560 240 1,060
3 40 160 0 150 770 330 1,450
4 50 210 0 190 1,000 420 1,870
5 60 260 0 230 1,280 530 2,360
6 110 450 0 380 2,200 940 4,080
7 120 510 0 410 2,470 1,070 4,580
8 120 520 0 420 2,500 1,100 4,660
9 90 410 0 320 1,960 860 3,640

10 60 270 0 220 1,340 590 2,480
11 30 130 0 100 620 270 1,150
12 20 90 0 70 410 180 770

Month

Average Monthly, acre-ft/month
Scenario 2h.4 - 18.5 MGD RIX Discharge, 
Including 6 MGD Overextraction

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 2h.4: Annual Evapotranspiration – Prado Basin
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Predictive Model Period

Model Years 1-25
(Hydrologic Years 1966-1990)

4              9             14             19            24

Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD 
Overextraction

Calibration

1966-2016

Calibration

1966-1990

Scenario 2a

1-25

Scenario 2h.4

1-25

15,900 14,850 15,600 15,560

Annual Average, acre-ft/yr
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Scenario 2h.4: Annual Change in Evapotranspiration – Prado Basin

Prado (Annual Average = -40 acre-ft/yr)
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Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction
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Scenario 2h.4: Seasonal Evapotranspiration – Prado Basin
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Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD Overextraction

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

1 440

2 560

3 770
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5 1,280

6 2,200

7 2,470

8 2,500

9 1,960

10 1,340
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Month
Average Monthly, 

acre-ft/month
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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
Overextraction
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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
Overextraction
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Scenario 2h.3: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD
Overextraction
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 2h.3 conditions increase flow at E St. so that over 
half the time, flow exceeds 6.2 cfs.
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Scenario 2h.3: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD
Overextraction
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2h.3 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 12.7 cfs.



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0.1

1

10

100

1000

10000

100000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M
o

n
th

ly
 S

tr
e

am
fl

o
w

, c
fs

Percent of Time Flow Exceeded, %

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

Scenario 2a - Baseline

Scenario 2h.3 - 18.5 MGD RIX Discharge, Including 2.8 MGD
Overextraction
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2h.3 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 103.2 cfs.
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Scenario 2h.4: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD
Overextraction
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 2h.4 conditions increase flow at E St. so that over 
half the time, flow exceeds 6.2 cfs.
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Scenario 2h.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 2h.4 - 18.5 MGD RIX Discharge, Including 6 MGD
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 2h.4 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 12.4 cfs.
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 2h.4 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 102.7 cfs.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 851
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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.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 852

16,570
14,170
12,850
12,660
14,190
14,040

20,760
20,870
19,390
18,890
20,320
19,910

32,270
32,230
32,230
32,230
32,230
32,230

18,790
33,350
40,200
40,200
35,990
35,990

7,460
7,460
7,460
7,460
7,460
7,460

7,180
40,000
40,000
40,000
40,000
40,000

91,390
116,710
135,920
135,920
135,920
135,920

-16,270
-8,830

-14,480
-14,150
-19,030
-18,900

Evapotranspiration

Rising Water
Discharge to
Streamflow

Artificial
Recharge

Change in 
Groundwater Storage*

Underflow Inflow 
from Six Basins,

and Cucamonga Basin.

Pool 2 & 3
(Non-Ag &

Appropriator)

Underflow
Inflow from

North Riverside
Basin

16,310
16,490
15,990
16,480
15,420
15,670

41,710
40,990
40,280
39,400
39,840
39,120

Streambed
Percolation

Pool 1
(Ag) CDA

82,610
9,190
4,810
4,810
4,810
4,810

Groundwater Pumping

DRAFT

52,680
38,140
38,900
38,900
38,900
38,900

Anthropogenic
Return Flow

Recharge 
from 

Mountain 
Front Runoff

3,330
-1,230
-1,250
-1,220
-860
-820

Underflow Inflow 
from Temescal

Basin

29,690
24,680
24,680
24,680
27,230
27,230

Areal Recharge
from

Precipitation

SCENARIO 4
AVERAGE ANNUAL
WATER BUDGET 

CHINO BASIN

Calibration (1966-2016)
Scenario 2a (Hydrologic Period 1966-1990)
Scenario 4.1 (Hydrologic Period 1966-1990)
Scenario 4.2 (Hydrologic Period 1966-1990)
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.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 853
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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.
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SAN BERNARDINO VALLEY MUNICIPAL WATER DISTRICT FIGURE 854
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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.
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Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.
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Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of 
SWP Recharge 



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

-4,000

-3,600

-3,200

-2,800

-2,400

-2,000

-1,600

-1,200

-800

-400

0

400

800

1,200

1,600

2,000

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

C
h

an
ge

 in
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e
-f

t/
yr

Model Year

Scenario 4.1: Annual Change in Evapotranspiration – Integrated SAR Model Area

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

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

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

Riverside-Arlington (Annual Average = -290 acre-ft/yr)

Prado (Annual Average = -1320 acre-ft/yr)

Chino and Temescal (outside Prado) (Annual Average = -190 acre-ft/yr)

F
ig

u
re

 8
5

6

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of SWP Recharge 



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

9,000

10,000

11,000

12,000

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

A
ve

ra
ge

 M
o

n
th

ly
 E

va
p

o
tr

an
sp

ir
at

io
n

, a
cr

e-
ft

/m
o

n
th

Month

Scenario 4.1: Seasonal Evapotranspiration – Integrated SAR Model Area

Yucaipa

SBBA

Rialto-Colton

Riverside-Arlington

Prado

Chino and Temescal (outside Prado)

F
ig

u
re

 8
5

7

Yucaipa SBBA Rialto-Colton Riverside-Arlington Prado

Chino and 

Temescal 

(outside 

Prado)

Total

1 20 90 0 90 420 190 810
2 30 120 0 110 540 240 1,040
3 40 160 0 160 740 320 1,420
4 50 200 0 200 960 420 1,830
5 60 260 0 250 1,230 520 2,320
6 110 450 0 430 2,070 920 3,980
7 120 500 0 480 2,240 1,040 4,380
8 120 510 0 490 2,220 1,060 4,400
9 90 400 0 390 1,730 830 3,440

10 60 270 0 260 1,170 570 2,330
11 30 130 0 120 560 260 1,100
12 20 90 0 80 380 180 750

Month

Average Monthly, acre-ft/month
Scenario 4.1 - Average Climate (1966-1990 
Hydrology) and Optimized Use of SWP 
Recharge 

Average monthly evapotranspiration for 
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Scenario 4.2 - Average Climate (1966-1990 
Hydrology) and All HCP Covered Activities

Average monthly evapotranspiration for 
Model Years 1 through 25 (Hydrologic Years 
1966‐1990).
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Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All HCP Covered Activities

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

1 420

2 530

3 740

4 940

5 1,190

6 2,000

7 2,160

8 2,150

9 1,680

10 1,140

11 550

12 380

Month
Average Monthly, 

acre-ft/month



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0

50

100

150

200

250

300

350

400

A
ve

ra
ge

 S
tr

e
am

fl
o

w
, c

fs

Key Santa Ana River Gaging Stations

Scenario 4.1: Average Streamflow at Key Santa Ana River Gaging Stations
Model Years 1-25 (Hydrologic Years 1966 - 1990)

Scenario 2a - Baseline

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and Optimized Use of
SWP Recharge

F
ig

u
re

 8
6

7

E StreetMWD CrossingPrado Dam

Downstream

E Street

MWD 
Crossing

Prado 
Dam



Upper Santa Ana River Integrated Model -

Summary Report
DRAFT

 10-Apr-20 GEOSCIENCE Support Services, Inc.

0.1

1

10

100

1000

10000

100000

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

M
o

n
th

ly
 S

tr
e

am
fl

o
w

, c
fs

Percent of Time Flow Exceeded, %

Scenario 4.1: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 4.1 conditions increase do not significantly affect 
flow at E St.
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Scenario 4.1: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and
Optimized Use of SWP Recharge
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

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

Scenario 4.1 - Average Climate (1966-1990 Hydrology) and
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 4.1 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 72 cfs.
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Scenario 4.2: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 4.2 - Average Climate (1966-1990 Hydrology) and All
HCP Covered Activities
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 4.2 conditions increase lower flow at E St. so that 
over half the time, flow exceeds 5.5 cfs.
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Scenario 4.2: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 4.2 - Average Climate (1966-1990 Hydrology) and
All HCP Covered Activities
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 4.2 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 14.6 cfs.
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 4.2 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 67 cfs.
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3.5 cfs over half of the time (50%).

Scenario 4.4 conditions decrease flow at E St. so that over 
68% of the time, flow belows 0.1 cfs.
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Scenario 4.4: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 4.4 - Prolonged Drought Climate (1999-2016
Hydrology) and Optimized Use of SWP Recharge
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 4.4 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 21.9 cfs.
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Scenario 4.4: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 4.4 - Prolonged Drought Climate (1999-2016
Hydrology) and Optimized Use of SWP Recharge
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 4.4 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 93.7 cfs.
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Scenario 4.5: Distribution of Monthly Streamflow at the Santa Ana River at E Street Gaging Station

Scenario 2a - Baseline

Scenario 4.5 - Prolonged Drought Climate (1999-2016
Hydrology) and All HCP Covered Activities
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Under baseline conditions, flow in the SAR at E St. exceeds 
3.5 cfs over half of the time (50%).

Scenario 4.5 conditions decrease flow at E St. so that over 
67% of the time, flow belows 0.1 cfs.
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Scenario 4.5: Distribution of Monthly Streamflow at the Santa Ana River at MWD Crossing Gaging Station

Scenario 2a - Baseline

Scenario 4.5 - Prolonged Drought Climate (1999-2016
Hydrology) and All HCP Covered Activities
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Under baseline conditions, flow in the SAR at MWD Crossing 
exceeds 27.6 cfs over half of the time (50%).

Scenario 4.5 conditions decrease flow at MWD Crossing so 
that over half the time, flow exceeds 15.1 cfs.
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Scenario 4.5: Distribution of Monthly Streamflow at the Santa Ana River at Prado Dam

Scenario 2a - Baseline

Scenario 4.5 - Prolonged Drought Climate (1999-2016
Hydrology) and All HCP Covered Activities
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Under baseline conditions, flow in the SAR at Prado Dam 
exceeds 114.8 cfs over half of the time (50%).

Scenario 4.5 conditions decrease flow at Prado Dam so that 
over half the time, flow exceeds 90.8 cfs.
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Riverside-Arlington 9,870 8,070
Prado 14,170 14,040
Total 25,140 23,220

Groundwater Basin
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Note:
1.  Uncertainty due to possible unrecorded pumping.
2.  Uncertainty due to estimation methodology, lack of direct measurement of boundary inflows
      (mountain front runoff, underflow, and areal recharge).
3.  Streamflow gaging stations showing level of calibration.
4.  Uncertainty in streambed percolation due to limited direct measurement.
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Note:
1.  Water level uncertainty along model boundaries is generally higher than elsewhere in the model domain.
2.  Perched water level conditions potentially present.
3.  Water level residuals in Yucaipa generally higher than elsewhere in model domain.
4.  Uncertainty regarding model thickness and transmissivity between Yucaipa and SBBA.
5.  Water level uncertainty particularly near beginning of model simulation due to initial condition uncertainty.
6.  Fewer wells with depth tends to increase uncertainty in deeper model layers
      (i.e. fewer water level observations and fewer pumping tests).
7.  Areas along faults have heterogenous hydraulic properties.
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