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Overview

e WLAM Update

 Assumptions of Predictive Scenarios

e Results of Predictive Scenarios
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Overview

e WLAM Update
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WLAM Update

HSPF Computer Code

Initial Steps

Model Update and Calibration - 2007 to 2016

Expanded to include a portion of Orange
County

Model Recalibration

Model Sensitivity Run
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Hydrologic Simulation Program — Fortran

Precipitation
: l Infiltration ‘ Surface
[ Soil Wy, g‘ g g Runoff
| L
i . Streambed
Percolation Percolation

e Comprehensive & Physically Based
 Simulates ALL Water Cycle Components & Water Quality
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Hydrologic Simulation Program — Fortran
(HSPF) (cont.)

e Supported by EPA & USGS

 Widespread usage established

e Standard guidelines for model
construction and calibration

 Software is free with powerful pre- and

post-processors
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E"szjjsting HSPF Initial Steps

1. Compare results
for the period

1994 to 2006
2. Update both
models and
» | compare the
gi;i'gf‘s‘ﬁtion \ ‘ " modeling r.esults
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2008 WLAM
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2008 WLAM
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Santa Ana River
At E Street
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WLAM Update

e 564 subareas were delineated
e Each subarea consists of :
e Stream segment,
e Pervious land area, and
e Impervious land area.
e Subareas were delineated based on:
e Topography
e Drainage patterns
e Types of stream channels, and

, e |Location of gaging stations and recharge
basins
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2012 Land
Use Map

Land Use Type

- Agriculture
- Commercial /
Industrial / Public Facilities

Open Space

- Residential - High Density

Residential - Medium Density

- Residential - Low Density

Source:

Southern California

Association of
Governments
(SCAG)
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¥

Soil Type
Map

~ GroupA
" GroupB

~ GroupC
Group D

=  WLAM Updated
Boundary

Source:

Soil Survey Geographic
database

(SSURGO)
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IEUA RP-5

IEUAR
- "

P2

San Bernardino WRP
SB Geo-7

Rialto WWTP

/R Facily

Riverside RWQCP '

Arlington Desalter

EMWD Regional
WRFs

‘ '-,F?..:,zvf;ﬁ

Beaumont WWTP

Discharge
Point
Locations

EXPLANATION

Recycled Water Discharge
Point
(https //www.waterboards.ca.gov)

OCWD State Water Project
Turnout Point
(Orange County Water District)

San Bernardino Geothermal Plant
Discharge Point
(City of San Bernardino)

Arlington Desalter Discharge Point
(Western Municipal Water District)
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NER: ‘ i) , A Precipitation
/ Yoomioa | & ooy ' Station

A

- Loma Linda
St (VGCl]
A ( ~

Mira Loma
———Space-Cenler-—-——-————

P e |
e ' ' I oy N - | Sources:

Riverside
South

e San Bernardino County
Flood Control District
* Riverside County Flood

Control and Water
Conservation District
* County of Orange - OC
Public Works
* National Climatic Data
Center (NCDC)
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Rf:echarge
Basins

Coupling Process )
of HSPF and -
OCWD Recharge
Facilities Model &M
(RFM)

Prado Inflow

HSPF
Step2 | & Tributary .
OCWD ‘ Streamflow to (shown in

RFM SAR (shown in Yellow
Yellow and and

P& 749 . o
Y £ Green) L 7
7 \ ‘ s an fiago Ck ﬁ \\ \ >
fl N S Sl -

Streamflow Step 3 Streamflow
at SAR at « ( |i|15PF at OCWD
' shown
\ Santa Ana in gray ) RFM Outlet




Gaging Station
Locations for
Streamflow
Calibration

’*_, N ’\r‘ il

WAL 4

I__ __ 'fjr_d,’,'* J ]

1
I
LAy T
B

30




Gaging Station
Locations for

TDS/TIN
Calibration

31




Rising Water
Approach
2017 WLAM
HSPF

HSPF Model Run:

e Streambed
percolation is
calculated by the
model for Reach 4.

* No Percolation is
assumed to occur in
Reach 3 due to rising
water.

* Model was
calibrated so model-
calculated flow at
MWD Crossing
matched observed
flow from the MWD
gage.
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Rising Water
Approach
2017 WLAM
HSPF (Cont.)

HSPF Post-Processing:

The amount of rising
water was
determined from the
existing groundwater
flow model.

Since this rising
water is contributing
to the model-
calculated flow at
MWD Crossing,
additional
percolation of the
same amount must
be added upstream
to equilibrate the
water balance.
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Model Calibration Criteria

 Monthly and Daily Flow:

F{Z

Average Residual

Average Residual as Percentage of Observed
RMSE

RMSE as Percentage of Range of Observed

« TDS/TIN:

12/9/2019

Average Residual
Average Residual Percentage of Observed
Standard Deviation

RMSE
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Model Calibration Performance Criteria
Using Goodness-of-Fit (R?)

@ (Goodness ot it
0.60 < R2< 0.70 Fair

0.70 < R2 < 0.80 Good

R%2>0.80 Very Good

0.65 < R2<0.75 Fair

0.75 < R2 < 0.85 Good

R2 > 0.85 Very Good

12/9/20U19 3b
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Hydrographs of Measured and Model-Simulated Daily Streamflow at the Santa Ana River Inflow to Prado
Water Years 1995 to 2006 (2008 WLAM) and Water Years 2007 to 2016 (2017 WLAM HSPF)
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Hydrographs of Measured and Model-Simulated Monthly Streamflow at the Santa Ana River Inflow to
Prado — Water Years 1995 to 2006 (2008 WLAM) and Water Years 2007 to 2016 (2017 WLAM HSPF)
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Measured and Model-Simulated Daily TDS Concentrations at the Santa Ana River below Prado Dam
Water Years 1995 to 2006 (2008 WLAM) and Water Years 2007 to 2016 (2017 WLAM HSPF)
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Model-Calculated Daily TIN, mg/L

Measured and Model-Simulated Daily TIN Concentrations at the Santa Ana River below Prado Dam
Water Years 1995 to 2006 (2008 WLAM) and Water Years 2007 to 2016 (2017 WLAM HSPF)
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2017 WLAM HSPF — WY 2007 to 2016

Santa Ana River at Santa Ana
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Summary of Streamflow Calibration Performance
Using Goodness-of-Fit (R?)

Daily Streamflow Monthly Streamflow

Gaging Station 2008 WLAM 2017 WLAM HSPF 2008 WLAM 2017 WLAM HSPF
WY 1995-2006 WY 2007-2016 WY 1995-2006 WY 2007-2016

Good Fair Good Fair

Fair Good Fair Very Good
Good Very Good Very Good Very Good
Fair Very Good Very Good Very Good
Poor Good Good Poor

Fair Very Good Good Good

Poor Very Good Good Very Good
Fair Very Good Very Good Very Good




TDS/TIN Calibration — SAR at MWD Crossing

5008 2017 5008 2017
Parameters WLAM WLAM
WLAM HSPF WLAM HSPF
W; gg 3 > Wy 2007- W; gg : > Wy 2007-
2016 2016
Average Residual, mg/L 16.4 0.5 -0.45 -0.14
591 587 6.14 8.45
Average Residual as
Percentage of Average 2.8% 0.1% -7.4% -1.7%
Observed, %
75.5 73.0 2.38 1.24
77.3 72.8 2.42 1.24
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TDS/TIN Calibration — SAR below Prado

2008 2017 2008 2017
Parameters WLAM WLAM
WLAM HSPF WLAM HSPF
W; gg 3 > Wy 2007- W; gg : > Wy 2007-
2016 2016
Average Residual, mg/L 20.7 6.0 -0.07 -0.53
A Average of Observed, 535 615 513 3.92
mg/L
Average Residual as
Percentage of Average 3.9% -1.0% -1.4% -13.6%
Observed, %
mm Standard Deviation, mg/L 74.7 104.1 1.61 1.35
& |
o 77.4 104.3 1.61 1.45

46
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TDS/TIN Calibration — SAR at Imperial HWY near
Anaheim

2008 2017 2008 2017
Parameters WLAM WLAM
WLAM HSPF WLAM HSPF
W; gg : > Wy 2007- W; gg : > Wy 2007-
2016 2016
? Average Residual, mg/L 20.7 6.0 -0.07 -0.53
Bk Average of Observed, 535 615 513 3.92
mg/L
Average Residual as
Percentage of Average 3.9% -1.0% -1.4% -13.6%
sl Observed, %
wa Standard Deviation, mg/L 74.7 104.1 1.61 1.35
77.4 104.3 1.61 1.45
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Average Annual TDS and Flow in SAR Reach 3 and Reach 4 Overlying the
Riverside-A GMZ (WY2007-2016) — Rising Water Sensitivity Run

ET Surface Runoff ET RIX Facility Surface Runoff

Flow from Precipitation from Precipitation
( AFY) Downstream Outflow/ Streambed
Rising Water Upstream Inflow Percolation Rialto WWTP
90 23,460 10,500 34,400 170 47,240 37,760 6,790 7,530
90 11,730 10,500 45,950 170 35,690 37,760 6,790 7,530
Upstream
Inflow
Downstream ’ l l _
Outflow l
29,730
< 29,730
68,270 | SAR Reach 4 -
68,090
] 794 163 242 0 416 493 400 120
0 1,115 163 310 0 408 493 400 120
TDS
(mg/L) e
= l -
140
R— 140
454
449 2017 WLAM HSPF (Recalibrated)
1»/9/2019 48 2017 WLAM HSPF (Reduced Rising Water) 48




Summary of WLAM Update

e The 2017 WLAM HSPF was constructed using recent data and calibrated
from October 1, 2006 through September 30, 2016.

e The calibration results show:

* Similar temporal dynamics in model-simulated and measured daily and monthly
streamflow and TDS/TIN concentrations.

e Good to very good performance at the majority of the streamflow gages.
 The results indicate a satisfactory model calibration.
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Overview

 Assumptions of Predictive Scenarios
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Major Assumptions for Predictive Scenarios

Recycled Water Discharge to Surface DS and TIN
Water

Model Hydrologic Model

Land Use

Scenario Period Conditions Maximum Most Likely Minimum Permit Permit

e T N B DS TIN
Discharge & Discharge

A X X X

B WY 2020 2012 X X X

C WY 1950 - X X X

D 20 General X 2 ¢

E WY 2040 Plan X X X

F (2040) X X X
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City of Beaumont - Beaumont Wastewater
Treatment Plant

Discharge to . .
Predictive Surface Water Permit TDS Permit TIN Y~ -
Scenario ol  seoamo

[MGD] [mg/L] [mg/L]
Scenario A 3.8 400 / 300" 6/3.6"
Scenario B 3.5 400 / 300* 6/3.6" 5%
Scenario C 3.2 400 / 300" 6/3.68 | T mded eme Bl il e X mm )0 e e
Scenario D 6.3 400 / 300" 6/3.6"
Scenario E 6.1 400 / 300" 6/3.6"
Scenario F 5.9 400 / 300" 6/3.6"

Note:
A. A. Discharge requirements on the initial 1.8 MGD of flow have higher allowable TDS and TIN concentrations (400 mg/L
and 6 mg/L, respectively) than any additional flow (300 mg/L for TDS and 3.6 mg/L for TIN).



Yucaipa Valley Water District - H.N. Wochholz Water
Recycling Facility

Predictive Slz:‘sf:::rg\fa::r Permit TDS Permit TIN
Scenario
[MGD] [mg/L] [mg/L]
Scenario A 8.0 400 6.7
Scenario B 3.8 400 6.7
Scenario C 1.6 400 6.7
Scenario D 8.0 400 6.7
Scenario E 6.0 400 6.7
Scenario F 1.6 400 6.7
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Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

East Valley Water District - Sterling Natural
Resource Center (SNRC)®

7

SAN BERNARDINO

Rox Xe B Geo7—__ A\ 4
(& |/ el
/ Rialto WWTP "4
SR 1
) | A nn(Fscii_ty_—-\K |

- E [ ¥ &~ Isara” —— \«7_ =
( vers Colton

s[:z;::r\?:a::r Permit TDS  Permit TIN
[MGD] [mg/L] [mg/L]
8 500 6¢
6.8 500 6¢
0.0 500 6°
10.0 500 6¢
8.5 500 6¢
0.0 500 6¢
Note:

B. SNRC will be online as early as 2021, but was simulated under 2020 conditions.
C. Estimated 12-Month Volume-Weighted Rolling Average in 2040 (mg/L).




Facility / Discharge
Point

SNRC

WLAM Scenario B
(2020 Most Likely
Discharge)

[MGD]

6.8

Discharge to City Creek - Operational Scenarios
(Integrated SAR Model)

Integrated SAR Model
Scenario 2h.3 and 2h.4:

RIX Operational Scenarios
(includes CWF + SNRC)

[MGD]

9.7 in Summer
10.2 in Winter




City of San Bernardino - San Bernardino
Geothermal Plant

Predictive S[:::‘:::r\?\lea::r Permit TDS Permit TIN AR g
Scenario
[MGD] [mg/L] [mg/L]
Scenario A 1.0° 264° 0.7° = e o
Scenario B 1.0° 264° 0.7° K 24
Scenario C 1.0° 264° 0.7° S5
Scenario D 1.0° 264° 0.7°
Scenario E 1.0° 264° 0.7°
Scenario F 1.0° 264° 0.7°
Note:

D. No discharge projection form (Appendix F) was provided. Discharge assumptions were based on average of last 5 years (WY 2012-2016)



Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

12/9/2019

Discharge to
Surface Water

[MGD]
7.2
6.4
5.8

18.0
11.7

5.0

Permit TDS

[mg/L]
490
490
490
490
490

490

Permit TIN

[mg/L]
10.0
10.0
10.0
10.0
10.0

10.0

City of Rialto- Rialto Wastewater Treatment Plant

V7

SAN GABREL
MOUNTAINS

SAN BERNARDINO
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Colton/San Bernardino - Rapid Infiltration and
Extraction (RIX) Facility

Predictive Slz:‘sf:::rg\fa::r Permit TDS Permit TIN
Scenario
[MGD] [mg/L] [mg/L]
Scenario A 34.5 550 10.0
Scenario B 17.8 550 10.0
Scenario C 16.9 550 10.0
Scenario D 30.1 550 10.0
Scenario E 18.4 550 10.0
Scenario F 17.3 550 10.0




City of Riverside - Riverside Regional Water Quality
Control Plant (RWQCP)

Note:
Discharge to E. A portion of the plant's discharge will be piped to upstream tributary locations to provide Santa Ana Sucker
.. Permit TDS Permit TIN habitat as part of a regional project with Valley District and the Upper SAR HCP. Discharge quantities and
PrEdICtlve Surface Water locations are described below. Supplemental discharges to Riverside-A have not yet been permitted.
. *  Plant Discharge: 13.7 MGD
Scenario *  Anza Drain (33.966, -117.415): 0.6 MGD
* 0Old Farm Rd (33.970, -117.412): 1.3 MGD
[MGD] [mg/L] [mg/L] *  Tequesquite (33.976, -117.397): 0.6 MGD L
*  Evans Drain (33.997, -117.382): 1.9 MGD

. F. Anza Drain, Old Farm Rd, Tequesquite, and Evans Drain discharges are the same as in Note E. Plant discharge is

Scenario A 33.8 650 10.0 18.1 MGD. 1 -
| V SBG»L\,\\'Z; Gl :,:7_7__,_‘;‘:'4"' , IOy e

Scenario B 25.0 650 10.0 . SRS

1 E |T 7‘j;LS;A“C;SARMPDM/SA»/A]IEEUUAA::TOZ; \I—.@d(;" /&n“mmww",
Scenario C 18.1 650 10.0 g B~

° 5 ’LBAC'E)hSARI;;} \I USACE @
Scenario D 46.0 650 10.0 . =

. F
Scenario E 22.5 650 10.0 o

sah waks oo

. E

Scenario F 18.1 650 10.0
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Inland Empire Utilities Agency - Regional Plant (RP) 1 -
Discharge Point (DP) 001

Predictive Slz:‘sf:::rg\fa::r Permit TDS Permit TIN ot S
Scenario
[MGD] [mg/L] [mg/L]

Scenario A 44.0 550 8.0

Scenario B 1.4’ 550 8.0 i
Scenario C 0.0 550 8.0

Scenario D 44.0 550 8.0

Scenario E 1.4 550 8.0

Scenario F 0.0 550 8.0

Note:
J. Average monthly discharge rate. Discharge was varied monthly according to IEUA/Chino Basin Watermaster projections (see Exhibit 1 in Appendix F)



Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

12/9/2019

Discharge to
Surface Water

Permit TDS
[MGD] [mg/L]
14.0 550
8.1’ 550
0.2 550
21.0 550

8.1’ 550

0.2 550

Note:

Permit TIN

[mg/L]
8.0
8.0
8.0
8.0
8.0

8.0

Inland Empire Utilities Agency - RP 1 - DP 002
and RP 4

R ey

/7
USACE SARMP Phase 5A

7

SAN GABREL
MOUNTAINS

<1 AL =3
en Oaks sy 17 . S
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/ SR Tt i h g
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J. Average monthly discharge rate. Discharge was varied monthly according to IEUA/Chino Basin Watermaster projections (see Exhibit 1 in Appendix F)




Inland Empire Utilities Agency - RP-5

Discharge to : : A
. . Permit TDS Permit TIN el |
Predictive Surface Water g R o

Scenario

[MGD] [mg/L] [mg/L] SN ;g;f i
i % Sl e e _'Z, / -
Scenario A 15.0 550 8.0 3 I@ o ;;‘y
| / ) - SB Geo7 - ) "

A Rialto WWTP
I i RB(Faei:y—\-\§

N2
Rivers tdeA [sars” ——

Scenario B 2.5’ 550 8.0

X_.—AEV ans Draim:

) ‘\ X o — e 3 A Jisen 5
s iy // i i F
P S Yot EEESE
3 = = g P
N 0 .
cnmo >om Pmegut) > i

! SAR3 ! ARy~

} Old Farm Rd \ Yo Beaumont WWTP

| Anza Drain N

i Westem Riverside C Riverside RWQCP X

RWAP

Scenario C 0.0 550 8.0 : -
Z R \ = ‘A.E..._,.o..o..m..

= /usncssmun} 'USACE VEV"”T‘:’": R & el
ScenarioD 30.0 550 3.0 _ ) L £

Scenario E 2.5’ 550 8.0 .

EMWD Regional
WRFs

Scenario F 0.0 550 8.0
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J. Average monthly discharge rate. Discharge was varied monthly according to IEUA/Chino Basin Watermaster projections (see Exhibit 1 in Appendix F)




Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

Discharge to

Surface Water Permit TDS
[MGD] [mg/L]
12.0 550
3.2 550
0.3 550
12.0 550
3.2 550
0.3 550

Note:

Permit TIN

[mg/L]
8.0
8.0
8.0
8.0
8.0

8.0

Inland Empire Utilities Agency - Carbon Canyon
Water Recycling Facility

SAN GABREL SAN BERNARDINO

MOUNTAINS

J. Average monthly discharge rate. Discharge was varied monthly according to IEUA/Chino Basin Watermaster projections (see Exhibit 1 in Appendix F)




Exhibit 1 - Revised Assumptions for IEUA Discharges for Use in Scenarios B and D for the 2017 WLAM

Table A - Projected Aggregate Monthly Discharge - All IEUA DPs - Breakdown by Plant in tables B through E

August |September| October | November | December | January | February ETG)
2020 af 687 592 803 1,211 1,592 2,536 2,521 2,066 1,887 1,312 1,217 602 17,026
2020 mgd 7.2 6.2 8.7 12.7 17.3 26.7 26.5 24.0 19.8 14.2 12.8 6.5 15.2
2040 af 687 592 803 1,211 1,592 2,536 2521 2,066 1,887 1,312 1,217 602 17,026
2040 mEd 7.2 6.2 8.7 12.7 17.3 26.7 26.5 24.0 19.8 14.2 12.8 6.5 15.2

August

September

Tahle B - Projected Monthly Discharge for RP1 - 001 (Prado)

October

November

December

January

February

March

2020 af

106
1.1

106
1.1

119
1.3

119
1.3

136
1.5

136
1.5

132
1.4

132
1.4

153
1.7

153
1.7

176
1.8

176
1.8

154
1.6

154
1.6

150
1.7

150
1.7

110
1.2

110
1.2

106
1.1

106
1.1

110
1.2

110
1.2

116
1.3

116
1.3

1,568
1.4

1,568
1.4

2020 af
2020 mgd

2040 af
2040 mgd

281
3.0

281
3.0

August

237
2.5

237
2.5

September

451
4.9

451
4.9

October

November

December

January

Table C - Projected Aggregate Monthly Discharge for RP1/RP4 - 002 (Cucamonga Creek)

521
5.7

521
5.7

542
5.7

542
5.7

157
1.7

157
1.7

9,073
8.1

9,073
8.1

Tahle D - Projected Aggregate Monthly Discharge for RPS

August |September| October | November | December | January | February March
2020 af 28 26 50 187 290 426 513 434 319 215 235 79 2,800
2020 mgd 0.3 0.3 0.5 2.0 3.1 4.5 5.4 5.0 3.3 2.3 2.5 0.9 2.5
2040 af 28 26 50 187 290 426 513 434 319 215 235 79 2,800
2040 mEd 0.3 0.3 0.5 2.0 3.1 4.5 5.4 5.0 3.3 2.3 2.5 0.9 2.5

August

September

October

November

December

January

Table E - Projected Aggregate Monthly Discharge for Carbon Canyon WRP

March

April

2020 af
2020 mgd

2040 af
2040 mgd

350
3.7

350
3.7

238
2.5

238
2.5

149
1.6

149
1.6

112
1.2

112
1.2

108
1.2

108
1.2

123
1.3

123
1.3

313
33

313
3.3

‘ February

424
4.9

424
4.9

532
5.6

532
5.6

594
6.5

584
6.5

358
3.8

358
3.8

282
31

282
3.1

3,584
3.2

3,584
3.2

Updated IEUA
POTW Discharge

* Projected discharge
(varied monthly) was
provided by IEUA/Chino

Basin Watermaster
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Inland Empire Utilities Agency Reduced Discharge
HCP Activity (Integrated SAR Model)

WLAM ScenarioB  WLAM Scenario C Integrated SAR Model

. . . HCP Activity: ) s
/| RP1/- DP002 arrd

Facility / Discharge (2029 Most Likely (202.0 Minimum Reduced IEUA ¢arb°\,?,,§an 7, gy ,Rpah a‘;g \i"‘(

. Discharge) Discharge) . / di

Point Discharge R

[MGD] [MGD] [MGD] |
RP1-DP 001 1.4 0 1.0
RP 1 and RP 4 - E:'——Temescalvmwywnr
DP 002 8.1 oh2 3.3 s

RP 5 2.5 0 1.4

CCWRF 3.2 0.3 0.7



Western Municipal Water District - Western Riverside
County Regional Wastewater Authority Plant

Predictive Slz:‘sf:::rg\fa::r Permit TDS Permit TIN
Scenario
[MGD] [mg/L] [mg/L]
Scenario A 12.0 625 10.0
Scenario B 9.0 625 10.0
Scenario C 7.5 625 10.0
Scenario D 15.3 625 10.0
Scenario E 12.5 625 10.0
Scenario F 10.5 625 10.0




Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

Discharge to
Surface Water

[MGD]
11.5
4.6
1.5
15.0
8.5

1.5

Note:

Permit TDS

[mg/L]
700°
700°
700°
700°
700°

700°

Permit TIN

[mg/L]
10.0
10.0
10.0
10.0
10.0

10.0

City of Corona - Corona Wastewater Treatment
Plant -1

SAN GABREL SAN BERNARDINO

MOUNTAINS
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G. ATDS concentration of 665 mg/L was applied in wetter months (December through April) while a concentration of 725 mg/L was applied in drier months (May through
November). The average TDS concentration is 700 mg/L.




Temescal Valley Water District - Temescal Valley
Water Reclamation Facility

Predictive Slz:‘sf:::rg\fa::r Permit TDS Permit TIN
Scenario
[MGD] [mg/L] [mg/L]
Scenario A 2.3 650 10.0
Scenario B 1.2 650 10.0
Scenario C 1.0 650 10.0
Scenario D 2.3 650 10.0
Scenario E 2.3 650 10.0
Scenario F 1.9 650 10.0




Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

Discharge to
Surface Water

[MGD]
8.0¢
0.5
0.5

12.0
0.5

0.5

Permit TDS

[mg/L]
700
700
700
700
700

700

Permit TIN

[mg/L]
10.0
10.0
10.0
10.0
10.0

10.0

Elsinore Valley Municipal Water District - Regional
WWREF - DP001 (Temescal Wash)

Note:
K. EVMWD's current permit allows discharge of up to 8.0 MGD to Lake Elsinore and/or Temescal Creek.
Design capacity in 2040 is anticipated to be 12 MGD. Since the maximum and minimum discharge values

provide sufficient bookends for discharge conditions, no spills from Lake Elsinore were considered.
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Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

Discharge to
Surface Water

[MGD]
0.0/52.5"
0.0/52.5"

0.0
0.0/52.5"
0.0/52.5"

0.0

Permit TDS

[mg/L]
650"
650"
650"
650"
650"

650M

Permit TIN

[mg/L]
10.0
10.0
10.0
10.0
10.0

10.0

Eastern Municipal Water District- EMWD Regional
Water Reclamation Facilities

I~
Note:
L. Discharge of 52.5 MGD was only applied in February for all years and from November through April (6
months) during the wettest half of the years (34 years of the 67-year simulation period) based on precipitation
at Elsinore Station 67.

M. EMWD seeks to rerun the model at 700 mg/L TDS.
N. Discharge of 52.5 MGD was onIy applled in February (1 month).
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Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

12/9/2019

Discharge to
Surface Water

[MGD]
7.25
6.3
0.0

7.25

0.0

Permit TDS

[mg/L]
260°
260°
260°
260°
260°

260°

Permit TIN

[mg/L]

4.4°

Western Municipal Water District - Arlington
Desalter®

Vo
Note:

D. No discharge projection form (Appendix F) was provided. Discharge assumptions were based on average of
last 5 years (WY 2012-2016)

0. No discharge projection form (Appendix F) was provided. Discharge assumptions were developed through
conversations with Western. Currently, there are no planned discharges from the Arlington Desalter to the SAR.
Discharge is included here based on permitted discharge and possible future operations.

P. Discharge of 6.3 MGD was iny applied from November through April.
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Predictive

Scenario

Scenario A

Scenario B

Scenario C

ScenarioD

Scenario E

Scenario F

US Army Corps of Engineers — Santa Ana River
Mainstem Project (SARMP)" Dewatering Phase 4

Discharge to

Surface Water Permit TIN

Permit TDS

[MGD] [mg/L] [mg/L]

6.8 985! 1.0' |

0.0 - -

0.0 - -

0.0 - -

0.0 - -

0.0 - -

SAN BERNARDINO
MOUNTANS

SAN GABREL
MOUNTAINS
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Note:
H. De minimis discharge project that is only anticipated to operate for approximately 3 years.

I. No data available for Phase 4. Value represents the average of observed discharges or concentrations from Phase 5A and 5B monthly monitoring reports.




US Army Corps of Engineers — SARMP Dewatering
Phase 5A

Predictive Slzlrsf:::rg\fa::r Permit TDS Permit TIN ‘ : ;..;m S
Scenario
[MGD] [mg/L] [mg/L]

Scenario A 5.8 950 1.0
Scenario B 0.0 - - A
Scenario C 0.0 - -
Scenario D 0.0 - -
Scenario E 0.0 - -
Scenario F 0.0 - -
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US Army Corps of Engineers — SARMP Dewatering
Phase 5B

Predictive Slzlrsf:::rg\fa::r Permit TDS Permit TIN ‘ : ;..;m S
Scenario
[MGD] [mg/L] [mg/L]

Scenario A 7.7 1,020 1.0
Scenario B 0.0 - - A
Scenario C 0.0 - -
Scenario D 0.0 - -
Scenario E 0.0 - -
Scenario F 0.0 - -
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Overview

e Results of Predictive Scenarios
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Analysis of Model Results

 1-year averaging period : representative of the period of compliance for

permits

 5-year averaging period : typically covers the duration of the permit
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Analysis of Model Results (cont.)

* 10-year averaging period : useful for identifying possible future
compliance issues and is intended to identify periods of prolonged

drought and to provide a surrogate indication of what might be expected

to occur in response to projected climate change in the region.
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Analysis of Model Results (cont.)

e 20-year averaging period : represents the amount of time over which

ambient groundwater concentrations are generally computed.

e 67-year averaging period : covers the entire predictive scenario duration

and is useful for long-term planning.
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SAN BERNARDINO
MOUNTAINS

- Old Farm Rd
~ Anza Drain
prside RWQCP

- Beaumont WWTP

Wochholz WRF

Desalter

ley WRF

1 "Maximum benefit" objectives apply unless the Regional
Board determines that lowering of water quality is not of
maximum benefit to the people of the state

2 "Antidegradation" objectives apply when the Regional
Board determines that the lowering of water quality is not of
maximum benefit to the people of the state

TC-5

__ EMWD Regional
= WRFs

Noble Creek and San Timoteo Creek —

Reach 4 Overlying Beaumont GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 202 204 206 177 177 177
5-year 176 177 177 163 163 163
TDS |330'/230% 290 40
10-year 172 172 173 157 157 157
20-year 167 168 169 150 150 150
1-year 1.94 1.97 2.01 1.42 1.42 1.43
5-year 1.46 1.49 1.51 1.19 1.19 1.19
TIN |5.0%15°| 2.9 2.1
10-year 1.40 1.41 1.43 1.16 1.16 1.16
20-year 1.36 1.37 1.39 1.13 1.13 1.14




jional

SAN BERNARDINO
MOUNTAINS

p.w“ SAR-6
ph
a0

a ..
EVWD = 0
SNRC— Sewven Oaks y E

- “

SAR-5 i i

’YVWD HN.
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0

Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario B - 2020 Most Likely Discharge

10,000
1 Annual Recharge to Beaumont GMZ (Average = 1,869 acre-ft/yr)
TDS Objective for Beaumont GMZ (330 mg/L)
2015 Ambient TDS Concentration in Beaumont GMZ (290 mg/L)
—&— 1-Year Volume-Weighted Average for TDS in Recharge (Max = 204 mg/L)
= = = 5.¥ear Volume-Weighted Running Average for TDS in Recharge (Max = 177 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max = 172 mg/L)
--------- 20-Year Volume-Weighted Running Average for TDS in Recharge (Max = 168 mg/L)
67-Year Volume-Weighted Average for TDS in Recharge (158 mg/L) 7,500
5,000
e 1 — . el 2,500
} i H H i } H i i } i i i } } i 0
1949 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014 80

Water Year

InAahle Creel: nnnamed tributary to Marchall Creek helow Beanmont NP OO7 - Canner'e Creek

Streambed Recharge (acre-ft/yr)
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TDS, mg/L

350

300

250

200

150

100

Estimated Cumulative Frequency Distribution of Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario B - 2020 Most Likely Discharge

= TDS Objective for Beaumont GMZ (330 mg/L)

2015 Ambient TDS Concentration in Beaumont GMZ (290 mg/L)

Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TDS in Recharge
— — — Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TDS in Recharge

----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TDS in Recharge
67-Year Volume-Weighted Average for TDS in Recharge (158 mg/L)

................ von S TTR —-"'-—-.M_

-&i——-ﬁ;hﬂ“‘“__’“m

Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.

10

20 30 40 50 60 70 80 90
Cumulative Frequency %

InNoble Creek: unnamed tributary to Marshall Creek below Beaumont DP 007: Cooper's Creek
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SAN BERNARDINO
MOUNTAINS
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TIN, mg/fL

0

Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario B - 2020 Most Likely Discharge

15,000
12,500

[ Annual Recharge to Beaumont GMZ (Average = 1,869 acre-ft/yr)

= Nitrate-N Objective for Beaumont GMZ (5.0 mg/L)

2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)

—&— 1-Year Volume-Weighted Average for TIN in Recharge (Max = 2.0 mg/L)

= = = 5.¥ear Volume-Weighted Running Average for TIN in Recharge (Max = 1.5 mg/L) 10,000

----- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.4 mg/L)

--------- 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.4 mg/L)

= 7-Year Volume-Weighted Average for TIN in Recharge (1.3 mg/L)
7,500
5,000

] 2,500
1949 1954 1959 1964 1969 1974 1979 1984 1989 1994 1999 2004 2009 2014 82

Water Year

Inoble Creek: unnamed tributary to Marshall Creek below Beaumont DP 007 Cooner's Creek

Streambed Recharge (acre-ftfyr)
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Estimated Cumulative Frequency Distribution of Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries® Overlying Beaumont GMZ
Scenario B - 2020 Most Likely Discharge

= Nitrate-N Objective for Beaumont GMZ (5.0 mg/L)

2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)

Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TIN in Recharge
— — — Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TIN in Recharge
= 57-Year Volume-Weighted Average for TIN in Recharge (1.3 mg/L)

~—

- - I,
oSERARKam A R L ———

'lﬂéﬁuﬂﬂlﬂuﬂhm--—qﬂuu_’u_&

Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.

10

20 30 40 50 60 70 80 90
Cumulative Frequency %

INoble Creek; unnamed tributary to Marshall Creek below Beaumont DP 007; Cooper's Creek

100
83



Summary: Noble Creek and San Timoteo Creek — Reach 4
Overlying Beaumont GMZ

 TDS and TIN concentrations under Scenario A through Scenario F
conditions do not exceed TDS or TIN maximum benefit objectives or

ambient groundwater quality for the Beaumont GMZ.
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.~ Oid Farm Rd
“ Anza Drain
“ Riverside RBWQCP

gton Desalter

| Valley WRF

&l

EMWD Regic

SAN BERNARDINO
MOUNTAINS

Wochholz WRF

SAR-6

.~ Beaumont WWTP

1 "Maximum benefit" objectives apply unless the Regional
Board determines that lowering of water quality is not of
maximum benefit to the people of the state
2 "Antidegradation" objectives apply when the Regional
Board determines that the lowering of water quality is not of
maximum benefit to the people of the state

San Timoteo Creek — Reach 2, 3, and 4
Overlying San Timoteo GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

SCENA | SCENB | SCENC | SCEND | SCENE SCEN F
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 371 368 369 348 344 327
5-year 355 353 352 305 302 286
TDS  |400'/300%| 420 none
10-year 337 335 333 280 277 265
20-year 337 334 331 279 276 264
1-year 4.26 4.14 4.01 3.79 3.70 3.25
5-year 4.07 3.94 3.80 3.26 3.17 2.84
TIN [5.0%2.7°] 2.0 3.0
10-year 3.84 3.72 3.57 2.98 2.92 2.61
20-year 3.83 3.69 3.53 2.98 2.91 2.58

Bold black values represent concentrations above ambient, but below objective.



Summary: San Timoteo Creek — Reach 2, 3, and 4 Overlying San
Timoteo GMZ

* TDS concentrations under Scenario A through Scenario F conditions do not
exceed TDS maximum benefit objectives or ambient groundwater quality

for the San Timoteo GMZ.

* TIN concentrations exceed ambient groundwater quality in San Timoteo

GMZ under all scenario conditions, but do not exceed maximum benefit

objectives.
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SAN BERNARDINO
MOUNTANS

Wochholz WRF

San Timoteo Creek — Reach 1; Santa Ana
River - Reach 5 Overlying Bunker Hill-B GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

SCENA | SCENB | SCENC | SCEND | SCENE SCEN F
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 328 294 239 310 301 266
5-year 294 261 226 272 262 230
TDS 330 290 40
10-year 281 249 220 260 250 225
20-year 273 244 216 254 246 220
1-year 3.63 3.25 2.84 3.35 3.23 2.81
5-year 3.21 2.69 2.36 2.83 2.67 2.28
TIN 7.3 5.8 1.5
10-year 3.09 2.62 2.27 2.74 2.59 2.21
20-year 2.93 2.50 2.19 2.65 2.51 2.13

Bold black values represent concentrations above ambient, but below objective.



Summary: San Timoteo Creek — Reach 1; Santa Ana River -
Reach 5 Overlying Bunker Hill-B GMZ

* TIN concentrations under Scenario A through Scenario F conditions do not

exceed TIN objectives or ambient groundwater quality for the Bunker Hill-B

GMLZ.

* The maximum l1-year volume-weighted average TDS concentration under
Scenarios A and D (maximum expected discharge for 2020 and 2040), and
Scenarios B and E (most-likely discharge for 2020 and 2040) exceeds ambient
TDS concentrations. The 5-year volume-weighted average under Scenario A

conditions also exceeds the ambient TDS concentration.
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Santa Ana River — Reach 4 Overlying
Colton GMZ

SAN BERNARDINO
MOUNTANNS

(1 : , Maximum Value for the Volume-Weighted Recharge (Units in mg/L)
‘ ':- 2 SB Geo-3, /Sé&O 2 . F“v‘
sBGeoda | (S8 Ce02 | g ?
. w ) s8Gecdc, | |/ : & SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
: = T'_ T o ¢ Assimila-
VA — s 4—SNRC Se'&n?‘“ ol Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
e SB Geo-7 - <\ i el ! Y Capacity
[0 Rialto WWTP - — = Max. Avg. Min. Max. Avg. Min.
1) |/ A Facility — & m,m 1 == Vi
ik dne —NSOmL Te s 1- 399 307 260 346 356 293
)i ! i —EvansDra:\-V_-l‘-— - "557,;”,;6 = mpnes —'" yéar
- ' Tequesquit 2
' SAR-3 e 5-year 340 250 221 307 300 237
" ./ Old Farm Rd
N\ “ Anza Drain ’YVWDI'LN TDS 410 480 none
Western Riverside Co. oy k
s eride QG Viochhotz WRF 10-year | 317 246 217 290 281 233
r TC-1a x_«:__ y
? \t : a ~——— Arlington Desalter
| TC-1b ™ 20-year 305 237 211 282 275 225
e ®
% 1-year 3.97 2.35 2.30 3.53 3.43 2.23
XQ: — Temescal Valley WRF
5-year 3.33 1.99 1.81 3.02 2.76 1.85
TIN 2.7 3.3 none
10-year 3.12 1.95 1.64 2.87 2.64 1.81
__ EMWD Regional
ViRFs 20-year 3.01 1.84 1.56 2.81 2.58 1.72

Bold red values represent concentrations above basin objective. 39




Summary: Santa Ana River — Reach 4 Overlying Colton GMZ

* TDS concentrations under Scenario A through Scenario F conditions do not

exceed TDS objectives or ambient groundwater quality for the Colton

GMLZ.

* TIN concentrations exceed TIN objectives under Scenario A, Scenario D,

and Scenario E (1-year and 5-year only) conditions.
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I 5w | | e -
Rialto WWTP = >
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. 0ld Farm Rd

™~ . ™ Anza Drain
et °°'/'___ " "\ Riverside RWQCP
TC-1a

o = - Arlington Desalter

€l

__ EMWD Regional
WRFs

SAN BERNARDINO
MOUNTAINS

Wochholz WRF

Santa Ana River — Reach 4 Overlying
Riverside-A GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 510 487 486 492 477 471
5-year 487 453 449 467 446 431
TDS 560 440 120
10-year 477 440 436 457 434 417
20-year 472 434 430 452 428 410
1-year 6.95 6.67 6.63 6.80 6.57 6.38
5-year 6.59 6.15 6.09 6.42 6.09 5.78
TIN 6.2 5.6 0.6
10-year 6.44 5.96 5.90 6.27 5.90 5.57
20-year 6.35 5.83 5.77 6.16 5.77 5.42
Bold black values represent concentrations above ambient, but below objective. o

Bold red values represent concentrations above basin objective.



Summary: Santa Ana River — Reach 4 Overlying Riverside-A GMZ

 TDS concentrations under Scenario A through Scenario F conditions do not exceed TDS
objectives for the Riverside-A GMZ. TDS concentrations also rise above ambient for all
of the 1-year volume-weighted averages (all scenarios), 5-year volume-weighted
averages under Scenarios A through E conditions, and 10-year and 20-year volume-

weighted averages under Scenarios A and D conditions.

* All of the maximum 1-year volume-weighted average TIN concentrations exceed TIN
objectives, along with the maximum 5-year and 10-year concentrations under

maximum expected discharge conditions (Scenarios A and D).
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Rialto WWTP —_ e
/ = ST-1
‘ "R Facility —— &5
| B NS [san-4” SR PN
IEUA RP-1 002 /| | o
and RP-4

Carbon Canyon.WRF
b7

IEUA RP-5 — 2 |

52— — Evans Drain
> Tequasquit \v

.7~ 0ld Farm Rd

S SEARR2 ‘8/2 A Y * Anza Drain <0]
- SARMP Phase 5A \ e\ A el A, lararnide G0 Riversice Aace
Pradg TC-1a
Dam ? \ (51] B - Arlington Desalter
g | i )
USACE SARMP | s wwini g )3
Phase 58 s %
b3
EMWD Regiona

— WRFs

Santa Ana River — Reach 3 Overlying
Chino-South GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 629 644 646 599 618 624
5-year 497 506 509 461 461 464
TDS 680 940 none
10-year 458 466 468 417 419 422
20-year 457 465 466 415 418 420
1-year 4.47 4.45 4.42 4.35 4.27 4.25
5-year 3.48 3.47 3.45 3.29 3.12 3.11
TIN 5.0 27.8 none
10-year 3.20 3.18 3.16 2.96 2.84 2.82
20-year 3.20 3.17 3.15 2.95 2.83 2.81
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Summary: Santa Ana River — Reach 3 Overlying Chino-South
GMZ

 TDS and TIN concentrations under Scenario A through Scenario F

conditions do not exceed TDS or TIN objectives or ambient groundwater

quality for the Chino-South GMZ.
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PO IEUA RP-1 002/
and RR-4

n Canyon.WRF
g b7

'IEUA RR-5 —

_EUARP2— =R

IEUA RP1 004 <

| i

| \ S ﬁ-} .
( \/SB Geo-3, (5B Geo-2/ |
SB Geo-3a /(58 Geo2a /

A | SB Geo-4c, | ( &
\ . 1 '0
|

|

B

4 \ ,l | -~
\ W — mewo |
| /, & / ” SNRC
- S8 Geo-1 — gt
SBGeo-7—__ r.—</—\5AR-5
" » |
Rialto WWTP _ [ :

/" R Facility —

[ b
2~ — Evans Drain

-— — Tequesquit
SAR-3 o

.\, " OldFarm Rd
{

\\ " Anza Drain a
\gvelitgm Riverside Co./ 3 “\ Riverside RWQCP
: a- g'__"”ArlingtonDesa!ter

Temescal Creek - Reach 2, 3,4, 5 and 6
Overlying Upper Temescal Valley GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

lsana” — N —— 5,

SCENA | SCENB | SCENC | SCEND | SCENE SCEN F
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 657 404 317 645 431 378
5-year 639 367 292 615 393 343
TDS 820 750 70
10-year 629 354 279 604 374 327
20-year 624 349 276 595 367 320
1-year 7.03 4.48 3.44 6.88 4.80 4.17
5-year 6.89 4.02 3.11 6.65 4.29 3.68
TIN 7.9 4.7 3.2
10-year 6.80 3.84 2.92 6.50 4.04 3.44
20-year 6.73 3.75 2.86 6.40 3.93 3.36

Bold black values represent concentrations above ambient, but below objective.
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Summary: Temescal Creek - Reach 2, 3, 4, 5 and 6 Overlying
Upper Temescal Valley GMZ

 TDS concentrations under Scenario A through Scenario F conditions do not
exceed TDS objectives or ambient groundwater quality for the Upper

Temescal Valley GMZ.

* TIN concentrations rise above ambient groundwater concentrations, but
below proposed objectives, under maximum discharge conditions
(Scenarios A and D) as well as the 1-year maximum concentration under

Scenario E conditions.
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<]

Les Angolkes Co
i P =
|— —  Crange Co

USACE SARM

1D Phasa 5A

Santa Ana River — Reach 2 Overlying
Orange County GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)
SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
Assimila-
o] Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
\ SB Geo-7—| Capacity
| Rialto WWTP _ Max. Avg. Min Max. Avg. Min
) R Facility —— &5
e N T 1 | saR-
evarptoe/ | | o l-year | 632 679 732 588 684 726
) and RP-4 SRt
Carbon Canyon WRF !
; ~BR —— - Te
N e i SRR [ 5-year 601 647 684 546 645 676
" IEUA anz»f-":g,,z g I ® - \\ N TDS 580 600 None
Rt T ersdeCo: "\ Riverside 10-year | 561 610 634 509 597 611
TC-1a vl
} o ~~——— Arlington Desalt
| T . 20-year 555 602 622 504 593 607
S
% 1-year 3.23 3.05 2.62 3.51 3.21
Eq— — Temescal Valley WF
TC-2 5—year 3.06 2.92 2.48
23 ~. TC4 TIN 3.4 3.0 0.4
: TC-3 TCs
) 10-year 2.88 2.78
20-year

2.33

3.32

2.64

2.74

3.10

3.03

2.28

2.51

2.84
Bold black values represent concentrations above ambient, but below objective.
Bold red values represent concentrations above basin objective.

2.84

3.08

2.30

2.81

2.28
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Summary: Santa Ana River — Reach 2 Overlying Orange County
GMZ

 All of the maximum 1-year volume-weighted average TDS concentrations in Orange
County exceed TDS objectives, along with some of the maximum 5-year, 10-year and

20-year concentrations.

* Maximum 1 year volume-weighted TIN concentrations exceed TIN objectives under
Scenario D conditions and rise above the ambient but below the objective in Scenarios
A, B, and E. 5-year maximum volume-weighted TIN concentrations also rise above

ambient concentration but below objectives under Scenarios A, D, and E conditions.
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i Santa Ana River — Reach 3 Overlying
[ ] [ ]
s oo Prado Basin MZ above River Rd.
_ Maximum Value for the Volume-Weighted Recharge (Units in mg/L)
\/SB Geo-3, /(SBS
i / s8 Geo3a | (58
sl A I f SCENA | SCENB SCENC | SCEND | SCENE SCEN F
| 5 _I_@ 7 = , '. Ir Assimila-
=1 | SB Geo-1 —\ _}lx Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
| . A $BGeo7—_ _<’ Capacity
o  Rialto WWTP e ~ Max. Avg. Min. Max. Avg. Min.
14 | /7 A Facilty —
| T | B
-» \ Emmiee/l | SAR_‘EV,,,,D,,., 1-year 652 662 666 636 650 654
a Carion CanyonWRF o o4 ! s \\-
‘. \ : LA 3 — Tequesquit
— / IEUARR-S - \,\ < OM Fa Rl 5-year 637 646 649 622 635 638
mge A i " Anza Orain TDS na na na
g : IEUARP-‘1.001 « ad Western Riverside Co. —
g s T . 10-year | 630 638 640 616 627 629
Y..\T‘ N a- xF"“-—ArlinglonDensaltor
| TC-1b 20-year 621 629 630 607 617 619
Corona 2 T
USACE SARMP i' | usace WWid w13 o
o | SARNP 1-year 6.46 6.34 6.26 6.53 6.29 6.21
SAR-2 Phase 4 S
2 — — Temescal Valley WRF
Ut 5-year 6.30 6.18 6.09 6.38 6.13 6.05
N e B0 TIN na na na
‘ 10-year 6.24 6.10 6.00 6.31 6.05 5.97
__EMWO
ol 20-year | 6.16 6.02 5.92 6.24 5.97 5.88
gc




Summary: Santa Ana River — Reach 3 Overlying Prado Basin MZ
above River Rd.

 TDS and TIN concentrations under Scenario A through Scenario F

conditions do not exceed TDS or TIN objectives or ambient groundwater

quality for the PBMZ.
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Y L Santa Ana River Reach 3 Below Prado
A
At Dam

Maximum Value for the Volume-Weighted Stream Concentration (Units in mg/L)

\/SBGeo3, /(SBS

\/ sBGeo3a | /%8
{ w o Geo-lc,\ \ (‘II
| - _l._m \ |‘ ; & . I ",l. },ﬁ’/
| D e e JI .. SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
, , ' e Assimila-
| e st £:§</ Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
\ __ Rislto WWTP~_ - 51 Capacity . .
3 1 s R Facilty —— 8 “ Max. Avg. Min. Max. Avg. Min.
. K S |gan.a” 2
: IEUA RP-1 002/ | : (N T T TDS 700 na na 619 733 774 617 730 761
e Carion CanyonWRE "0 e i = e
| B | men - Tequesquite
ngakas G ; IEUARP-S — P W Ny Old Farm Rd
ango Co <—I'EUA b 3 g \\\ Anza Drain
USACE SARMP Phase 54 1= 4 A1 901 % 2 47 wester versce co. - " FRiversids AWQCP Baseflow
, \ : N, & E::"-—Arlingtonoanmr TIN 10.0 na na Average 7.04 5.95 5.34 6.98 6.25 5.28
=R ' TC-1;;‘
Corona 2 T
USACE SARMP i' LA ALURIRCT I = ¢
Phase 58 S
SAR-2 : \ Phase 4 s S
, . - 2 — — Temescal Valley WRF
} | TC-2 Bold red values represent concentrations above basin objective.
' N\ AL ~. TC4
\ J TC-3 TGS
o EVMWD
= Regional =

WWRF
TC-6
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'/Vn e &7
AL °
£ g Santa Ana River Reach 2 Below Prado
g Dam
Maximum Value for the Volume-Weighted Stream Concentration (Units in mg/L)
‘ .':'f;.u’sa Geo-3, ‘)‘,gg‘.;,
v sBGeoda | (%8
i | SB Geodc, | (
o | 1 & A (! f
| W =l ! : . \ | Il. r’/,
L e _)U . SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
, , { e Assimila-
| =< s Objective| Ambient | tive Period 2020 Expected Discharge 2040 Expected Discharge
w : P
\ Ay - s Capacity . .
] I_;_ _ /AKX Facility — ‘ Max. Avg. Min. Max. Avg. Min.
e S | gAR-a’ SN
e/ | ] SV 1| Tos | 650 na na 523 | 481 | 445 | 522 | 464 | 421
(- g Carbon CanyonWRF i) =z ’T ; e 5-year
’ e — Tequesquit A
T, ' IEUA AR5 — ' i Sy T moving
- ~/ _EuARR2—RES - R b average
USACE SARMP Phass 54 | < R‘I’-z"‘”/ / Twap " versideCo. "\ Riverside RWQCP of the 1-
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Estimated Annual Discharge and Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario A - 2020 Maximum Expected Discharge

1,000,000
| 1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 278,902 acre-ft/yr)
Baseflow TDS Objective for Reach 3 (700 mg/L) i
1 = 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L) |
| ©— Baseflow Volume-Weighted Average for TDS at Below Prado Dam (Max = 619 mg/L)
—&— 1-Year Volume-Weighted Average for TDS at Below Prado Dam (Max = 595 mg/L) :
1 5-Year Moving Average of the 1-Year Volume Weighted Average for TDS at Below Prado Dam (Max = 523 mg/L)
4 - = = 5-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 522 mg/L) i
----- 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 485 mg/L) 750 000
--------- 20-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 483 mg/L) !
1 67-Year Volume-Weighted Average for TDS at Below Prado Dam (436 mg/L) |
¢¢AO°°¢¢OOOOO°°°¢A_O OOOOOOOOAQQOQ¢OOO¢OOO 500,000
250,000
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Estimated Cumulative Frequency Distribution of Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario A - 2020 Maximum Expected Discharge

950 I l I l I I l 1

| I

e Baseflow TDS Objective for Reach 3 (700 mg/L)
{ | === 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)
Cumulative Frequency Distribution of Baseflow Volume-Weighted Average for TDS at Below Prado Dam
850 4— Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TDS at Below Prado Dam

Cumulative Frequency Distribution of 5-Year Moving Average of the 1-Year Volume Weighted Average for TDS at Below Prado Dam
= = = Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TDS at Below Prado Dam
----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TDS at Below Prado Dam

750 4] T Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TDS at Below Prado Dam
67-Year Volume-Weighted Average for TDS at Below Prado Dam (436 mg/L)
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Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.
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Estimated Annual Discharge and Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario A - 2020 Maximum Expected Discharge

1,000,000
1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 278,902 acre-ft/yr)
Baseflow TIN Objective for Reach 3 (10.0 mg/L) :
| ¢— Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 7.0 mg/L)
—— 1-Year Volume-Weighted Average for TIN at Below Prado Dam (Max = 6.5 mg/L) i
5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam (Max = 5.8 mg/L) i
{ emmm{ = = = 5-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 5.8 mg/L) S
----- 10-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 5.4 mg/L) |
--------- 20-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 5.4 mg/L)
67-Year Volume-Weighted Average for TIN at Below Prado Dam (4.8 mg/L) 750,000
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Estimated Cumulative Frequency Distribution of Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario A - 2020 Maximum Expected Discharge

I I I I I I I I
| | == Baseflow TIN Objective for Reach 3 (10.0 mg/L)
Cumulative Frequency Distribution of Baseflow Volume-Weighted Average for TIN at Below Prado Dam
Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TIN at Below Prado Dam
Cumulative Frequency Distribution of 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam
. — — — Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TIN at Below Prado Dam
----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TIN at Below Prado Dam
--------- Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TIN at Below Prado Dam
= 67-Year Volume-Weighted Average for TIN at Below Prado Dam (4.8 mg/L)
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Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.
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1,200

Estimated Annual Discharge and Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

900

1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 171,456 acre-ft/yr)
Baseflow TDS Objective for Reach 3 (700 mg/L)
== 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)

©— Baseflow Volume-Weighted Average for TDS at Below Prado Dam (Max = 733 mg/L)
—— 1-Year Volume-Weighted Average for TDS at Below Prado Dam (Max = 623 mg/L)

5-Year Moving Average of the 1-Year Volume Weighted Average for TDS at Below Prado Dam (Max = 481 mg/L)

— — = 5-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 477 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 416 mg/L)
--------- 20-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 411 mg/l)
67-Year Volume-Weighted Average for TDS at Below Prado Dam (353 mg/L)
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Estimated Cumulative Frequency Distribution of Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

950 Baseflow TDS Objective for Reach 3 (700 mg/L)

= 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)

1 Cumulative Frequency Distribution of Baseflow Volume-Weighted Average for TDS at Below Prado Dam

Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TDS at Below Prado Dam

850 Cumulative Frequency Distribution of 5-Year Moving Average of the 1-Year Volume Weighted Average for TDS at Below Prado Dam
— — = Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TDS at Below Prado Dam

1l | == Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TDS at Below Prado Dam

--------- Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TDS at Below Prado Dam

67-Year Volume-Weighted Average for TDS at Below Prado Dam (353 mg/L)
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Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.
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Estimated Annual Discharge and Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

12 1,000,000
1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 171,456 acre-ft/yr)
Baseflow TIN Objective for Reach 3 (10.0 mg/L)
9 ©— Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 5.9 mg/L) 750,000
—&— 1-Year Volume-Weighted Average for TIN at Below Prado Dam (Max = 5.2 mg/L)
5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam (Max = 4.1 mg/L)
— — — 5-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 4.1 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 3.6 mg/L)
--------- 20-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 3.6 mg/L)
67-Year Volume-Weighted Average for TIN at Below Prado Dam (3.2 mg/L)
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Estimated Cumulative Frequency Distribution of Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

° | | |
| | == Baseflow TIN Objective for Reach 3 (10.0 mg/L)
Cumulative Frequency Distribution of Baseflow Volume-Weighted Average for TIN at Below Prado Dam
9 Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TIN at Below Prado Dam
Cumulative Frequency Distribution of 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam
1 — — = Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TIN at Below Prado Dam
----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TIN at Below Prado Dam
8 T -eeeeeee Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TIN at Below Prado Dam
e 7-Year Volume-Weighted Average for TIN at Below Prado Dam (3.2 mg/L)
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Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.
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1,200

Estimated Annual Discharge and Volume-Weighted TDS Concentration

at Santa Ana River Below Prado Dam
Scenario C - 2020 Minimum Expected Discharge

900

600

©

1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 141,033 acre-ft/yr)
Baseflow TDS Objective for Reach 3 (700 mg/L)
= 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)
©— Baseflow Volume-Weighted Average for TDS at Below Prado Dam (Max = 774 mg/L)
—— 1-Year Volume-Weighted Average for TDS at Below Prado Dam (Max = 646 mg/L)
5-Year Moving Average of the 1-Year Volume Weighted Average for TDS at Below Prado Dam (Max = 445 mg/L)
= = = 5-¥ear Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 439 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 365 mg/L)
--------- 20-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 358 mg/L)
= 7-Year Volume-Weighted Average for TDS at Below Prado Dam (303 mg/L)
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Estimated Cumulative Frequency Distribution of Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario C - 2020 Minimum Expected Discharge

= Raseflow TDS Objective for Reach 3 (700 mg/L)

950 = 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)

Cumulative Frequency Distribution of Baseflow Volume-Weighted Average for TDS at Below Prado Dam

Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TDS at Below Prado Dam

Cumulative Frequency Distribution of 5-Year Moving Average of the 1-Year Volume Weighted Average for TDS at Below Prado Dam

850 — = = Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TDS at Below Prado Dam
----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TDS at Below Prado Dam
N Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TDS at Below Prado Dam
— 57-Year Volume-Weighted Average for TDS at Below Prado Dam (303 mg/L)
1) | |
750
650

TDS, mg/L

550 k

450 \
i - o h

350 4—Snm== — =t

'1..' '--l——-__— - —
............... ] T r T oo
LECr it P‘r‘IlIlo|."-"t:' -~
ey .
........... T e W= =
-
—
o e B Lt T T,
el
.........

250 O Rl

Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown \
on the y-axis.
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Estimated Annual Discharge and Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario C - 2020 Minimum Expected Discharge
12 1,000,000

1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 141,033 acre-ft/yr)
Baseflow TIN Objective for Reach 3 (10.0 mg/L)
9 ©— Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 5.3 mg/L) 750,000
—&— 1-Year Volume-Weighted Average for TIN at Below Prado Dam (Max = 4.4 mg/L)

5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam (Max = 3.2 mg/L)
— — = 5-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 3.1 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 2.7 mg/L)

--------- 20-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 2.6 mg/L)
67-Year Volume-Weighted Average for TIN at Below Prado Dam (2.3 mg/L)
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Estimated Cumulative Frequency Distribution of Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario C - 2020 Minimum Expected Discharge

10
I I I I I I I I

{ | e Baseflow TIN Objective for Reach 3 (10.0 mg/L)

Cumulative Frequency Distribution of Baseflow Volume-Weighted Average for TIN at Below Prado Dam

9 Cumulative Frequency Distribution of 1-Year Volume-Weighted Average for TIN at Below Prado Dam

Cumulative Frequency Distribution of 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam
1 = = = Cumulative Frequency Distribution of 5-Year Volume-Weighted Average for TIN at Below Prado Dam

----- Cumulative Frequency Distribution of 10-Year Volume-Weighted Average for TIN at Below Prado Dam

8 1 e Cumulative Frequency Distribution of 20-Year Volume-Weighted Average for TIN at Below Prado Dam

= 57-Year Volume-Weighted Average for TIN at Below Prado Dam (2.3 mg/L)
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Note: Cumulative frequency indicates the percent of time where the concentration is greater than the value shown on the y-axis.
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Summary: Santa Ana River Reach 3 Below Prado Dam

* The maximum Baseflow TDS concentration for volume-weighted discharge

exceeds the Reach 3 objective under Scenarios B, C, E, and F conditions.

 Baseflow Average maximum TIN concentrations meet the Reach 3 water

quality objective under all scenario conditions.
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Santa Ana River Reach 2 at Santa Ana

Maximum Value for the Volume-Weighted Stream Concentration (Units in mg/L)

SB Geo-1 . SCENA | SCENB | SCENC | SCEND | SCENE | SCENF
Assimila-
msloy Objective| Ambient | tive Period | 2020 Expected Discharge 2040 Expected Discharge
Rialto WWTP -___ .
| el /RN Facilty — 8 Capacity Max. Avg. Min. Max. Avg. Min
. N ¥ |sag-
| ewmie/ | ;ﬁ DS 650 na na 363 159 141 375 177 139
e Carkon Canyon WRF / e 5-year
2 /EuaRRs —& ' “m\‘(}é moving
Les Angakes Co / ¥ _g I Old
i:.—_ o . _EuaRp2—R N R average
| __USACE“RMPP!ISBG/SA |EUARP~1_.‘001’ ) ‘_ Western Riverside Co. \-Riversido Of the 1-
1 : : \ [ AWAP ‘e
7 RN O g | TIN na na na year 2.61 1.15 1.02 3.11 1.41 1.15
- S, volume-
|‘ b it weighted
warmt g 1} GG average
S
R 2 Temescal Valley WF
~ TC2
‘ POPE. L o Ty ~. TC4
J TC-3 TC-5
EVMWD
Ragional ——
WWRF
£912/9/2019
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Summary: Santa Ana River Reach 2 at Santa Ana

* The 5-year moving average of the 1-year volume-weighted average TDS
and TIN concentrations at Santa Ana do not exceed surface water

objectives in Reach 2 of the SAR.
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Eastern Municipal Water District- EMWD Regional
Water Reclamation Facilities

Predictive S f W t ermi ermi L. Discharge of 52.5 MGD was only applied in February for all years and from November through April (6
urtface vwater . ) . ; L
months) during the wettest half of the years (34 years of the 67-year simulation period) based on precipitation
Scenario at Elsinore Station 67.
N. Discharge of 52.5 MGD was only applied in February (1 month).
[MGD] [mg/L] [mg/L]
{ ¥ N X 5 - N \ S‘E‘(f;;,o-z) 7/,\1 = S 4 SARE
‘\T" 1\ W . : \isfasge?z?a“ v‘;"‘v'sﬁ;::;ﬁzue ‘/’/ gont’ M‘n

Scenario A’ 0.0/52.5" 700 10.0 |

— pamilp
Scenario B’ 0.0/52.5" 700 10.0 g ey Rt YN N | - TR

%,
\ RP-4 = A ™ 7, 7
Carbon Canyon WRF ' < 0%, 4
S Chino South 3 \ -3 /
' \ ' = ui v STa Jeaumont
) —umon
/ IEUA RP-5 — ' ks ~ S
/ y, Farm R .
-/ IEUARP-2— % 7 = o N, . aumont
S | <% -
/. IEUARPH 001 ado), s Hivaenica Co. ; s =
b \ asin ~RWAP - = ace 2 WRF
\ o § =
3 T~ Arlington
2
\

Scenario C’ 0.0 700 10.0
Scenario D’ 0.0/ 52.5" 700 10.0
Scenario F’ 0.0/ 52.5N 700 10.0

EMWD Regional
WRFs

Scenario F’ 0.0 700 10.0
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| o / 7 SNRC
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2 SAR-5
V= SB Geo-7 14___::{-—</ql
W “
Rialto WWTP —__ o= - :
: ~ RIX Facility —— 8% \
4 ~ WIS VEIE o
. \ IEUA RP-1 002 / | N e £
and RP-4 $2:~—/— Evans Drain 5@ 5
n Canyon WRF . ST3 %Q’c
. W R A N <7 -
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‘ [ RWAP ~ “Riverside RWQCP Wochhd
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Temescal Creek - Reach 2, 3,4, 5 and 6
Overlying Upper Temescal Valley GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

SCENA’ | SCENB’ | SCENC’ | SCEND’ | SCENE’ | SCEN F
Assimila-
Objective| Ambient tive Period 2020 Expected Discharge 2040 Expected Discharge
Capacity
Max. Avg. Min. Max. Avg. Min.
1-year 660 412 317 648 439 378
5-year 648 375 292 627 399 343
TDS 820 750 70
10-year 640 362 279 614 380 327
20-year 635 356 276 606 373 320
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Difference in TDS between Alternative Scenarios

(Scenarios A’ = F’) and 2017 WLAM HSPF Predictive
atones Scenarios (Scenarios A — F) — Upper Temescal Valley GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

,-".,"/ y [ "_,-- N . - ".‘V ’ " \ ‘ i

. ) N — f = £ 4 f

\ \ y \ ) ) J

3 | 1 \ N 2] } Nz o
s Y " s

. }{SB Geo-3, S8 Geo-2/
“ (swasmt] |/ VTR SCEA’— | SCEB’— | SCEC’- | SCED’— | SCEE'— | SCEF -
| & AT | o SCEA | SCEB | SCEC | SCED | SCEE | SCEF
Al gy} LY |y s gewo | D Assimila-
, i 111 SB Geo1 — J‘ Siac ’_/r Objective| Ambient | tive Period 2020 Expected Discharge 2040 Expected Discharge
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IEUA R 001 < [_».‘" ¥, Western Riverside Co. o 5N Pl FNGCR DWEE DS 820 750 70 10-year +11 +8 0 +10 +6 0
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Santa Ana River Reach 3 Below Prado

L o
- 4fékj¢
> -",‘“.." :‘ ’ '».
o s Dam
MOUNTANS
Maximum Value for the Volume-Weighted Stream Concentration (Units in mg/L)
il uifsaceoa.aﬁégé
Q- s8Geo3a | /58
/ { w SBGeo-Jc,\ (‘
> RIS == = N O e
J -. T i A SB Geo-1 _JI SCENA’ | SCENB’ | SCENC’ | SCEND’ | SCENE’ | SCEN F’
Vo o~ %’(<’ Assimila-
| /] '_,;:a:o WWTP -~ g g ST Objective| Ambient | tive Period 2020 Expected Discharge 2040 Expected Discharge
= v ey o A \ Capacity
. EuARR1002/ 1 s S Max. Avg. Min. Max. Avg. Min.
e Carion CanyonWRE "0 e i b e
‘ | | e — Tequesquite
{ ! SAR-3 ]
i / EuARRS — Ry N O Fam R DS 700 na na | Baseflow) g 733 774 617 730 761
ange Co SR LA RER2 = < " \\ Anza Drain Average
USACE SARNE Phass ta'c) EUA nn-'1_:oo1/ / Western Riverside Co. - "\ Riverside RWQCP
. \ "‘- m Ei"-— ington Desalter
g S it Bold red values represent concentrations above basin objective.
' 1
| \ Corona L33 7]
| . WWTP-1 3
[ ) s Ny
\ Phase 4 b Sk
el ¥ ¢ : 2 — — Temescal Valley WRF
) s TC-2
‘ } ¥ 4> e ~. TCa
\ TC-3 1G5
e EVMWD : EMWI
= s ';s — WRFs
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AL °
£ g Santa Ana River Reach 2 Below Prado
g Dam
Maximum Value for the Volume-Weighted Stream Concentration (Units in mg/L)
.':'f;.u’sa Geo-3, ‘)‘,gg‘.;,
" sBGeoda| | (58
W SB Geo-4c, 1 (
\ / & L 1| {/
| @ _r—a ‘ I‘ \ | Iu. r’/,
_ | A J‘ .. SCENA’ | SCENB’ | SCENC’ | SCEND’ | SCENE’ | SCEN F’
| e T Assimila-
| =< s 4,<’ Objective| Ambient | tive Period 2020 Expected Discharge 2040 Expected Discharge
wr f
[ Rialto WWTP —__ TE S Capacity
) i /- RIX Facility ——] | Max. Avg. Min. Max. Avg. Min.
. K S | gAR-a’ SN
; IEUA RP-1 002 / | SAR‘E AR 5-year
& Carfom CanponWRF 1T ! LS T moving
! | e > Tequasquit
Angatas Co y, : Eepddi o | s \\'\ :(h'\ Old Farm Rd Oa;lfr:zgf_
o Co T A BRE /" ™ N\ " Anza Drain TDS 650 na na 523 481 445 522 464 421
USACE SARMP Phase A | Sotwilry Westem Rwerside Co. ™\ Riverside AWQCP year
: \ 3 volume-
¢ oo N weighted
| ot average
"USACE SARMP " \ WCV?T%-? i 3 ¢
Phase 5B | | LaE . Y
. \ Phase 4 -
2 — — Temescal Valley WRF
TC-2
 EMWL
WRFs
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Santa Ana River — Reach 2 Overlying
Orange County GMZ

Maximum Value for the Volume-Weighted Recharge (Units in mg/L)
SCENA’ | SCENB’ | SCENC’ | SCEND’ | SCENE’ | SCENF
Assimila-
e Objective| Ambient | tive Period 2020 Expected Discharge 2040 Expected Discharge
\ SB Geo-7— Capacity
Ry e Max Avg. Min. Max. Avg. Min
“RIX Facility —— 55
R iy —
EUAFRT o2 ,? | SR 1-year 632 679 732 588 684 726
e ko C’"V‘.’b“'wg and RP-4 ‘ &/
j‘ IEUA RR-S -Q#z ' SAR'3 \—. i 5-year 601 647 684 546 645 676
N . ~0id
~" __IEUA an»'-"f,z g | \\ N Az TDS 580 600 None
R Rnp e % Rwerside 10-year | 561 610 634 509 597 611
TwTC-1a vl
o = Arlington Desalt
' | ToAT 20-year 555 602 622 504 593 607
Corona a
WWTP4 55 | 2%
. °°a, Bold red values represent concentrations above basin objective
o -~ 2 Temescal Valley WF
TC-2
¢ ~. TC4
\ UL TC5
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Santa Ana River Reach 2 at Santa Ana

Maximum Value for the Volume-Weighted Stream Concentration (Units in mg/L)

.. SCENA’ | SCENB’ | SCENC’ | SCEND’ | SCENE’ | SCEN F’
SB Geo-1 Assimila-
s Objective| Ambient | tive Period 2020 Expected Discharge 2040 Expected Discharge
Rialto WWTP -___ C ;
D, /" RIX Facility —— 5 apacity Max. Avg. Min Max. Avg. Min.
. N ¥ |saR-
IEUA RP-1 002/ | e 5-year
<} Cathn CanpohWiE. ‘ ] moving
p 52 Lol ——Td
= o | Rz R L N | | TDS 650 na na 363 159 141 375 177 139
| USACESARMDPhasesA TUARE 0T - Twap T erside G0\ Ruersids year
1 . . o o volume-
| ‘_r' . a- ~—— Arlington Desalf weighted
| TC-1b , average
wcv%lg’r: T T,:% ,_‘ A =
! S
- 2 — — Temescal Valley WF
~ TC2
N AN ~. TC4
J TC-3 TC-5

EVMWD
Regional
WWRF
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