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Beaumont and Bunker Hill-B Groundwater Management Zones
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* Results from Task 3h — Recalculate Baseflow Average at Santa

Ana River Below Prado Dam



Comments on Draft TM No. 6 from Risk Sciences —
Comment No. 36

No.| Section Pg. Comment GEOSCIENCE Response
36 | Appendix |Appendix A/Appendix Pg. A-28: TDS objective at this location is for |Currently, this concentration is calculated
baseflow conditions (e.g. average of August and for August-only, following the convention

September data w/o storm influenced flows). Please |used in the previous WLAM reports but
confirm that the retrospective line represents just this |modified based on findings from Risk
baseflow condition. Sciences (removed days influenced by
storm events). Changing this value would
require out of scope work to recompile
and analyze precipitation for September
to identify storm events. Will proceed
based on input from the Task Force




Comments on Draft TM No. 6 from Risk Sciences —
Comment No. 20

No.

Section

Comment

GEOSCIENCE Response

20

2.2.1

16

Geosciences should do a global search and replace
throughout all reports to eliminate the phrase "August
Only" and use the phrase "Baseflow Average." The
Basin Plan describes this as flow and water quality
conditions which prevail, principally during August and
September, when the contribution from stormwater
runoff and rising groundwater is at its annual
minimum. It also excludes any anthropogenic water
transfers that may occur during this monitoring period.
"August Only" is an unofficial colloquialism that is used
as short-hand to quickly convey a more complex
concept.

Terminology will be changed and
documented in the Final Report




Daily Streamflow and TDS Concentration below Prado Dam under ScenarioB
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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

C— Annual Discharge at Santa Ana River Below Prado Dam (Average = 278,902 acre-ftfyr)
Basef low TDS Objective for Reach 3 (700 mg/L)
= 5 ear Moving Average TDS Objective for Reach 2 (650 mg/L)

4—— Basef low 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)

5-Year Moving Average of the 1-YearVolume Weighted Average for TDS at Below Prado Dam (Max= 523 mg/L)

= = =5-¥ear Volume-Weighted Running Average for TDS at Below Prado Dam (Max =522 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 485 mg/L)
******** 20-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 483 mg/L)
67-Year Volume-Weighted Average for TDS at Below Prado Dam (436 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario A - 2020 Maximum Expected Discharge

1
e B sef lowe TDS Objective for Reach 3 (700 mg/L)
1| == =5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)
Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TDS at Below Prado Dam
] Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
i Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TD'S st Below Prado Dam
= = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TDS in Recharge
| === Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
T 67-Year Volume-Weighted Average for TDS at Below Pradc Dam (436 mg/L)
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Estimated Annual Discharge and Volume-Weighted TDS Concentration

at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

1,200

S00

C— Annual Discharge at Santa Ana River Below Prado Dam (Average = 171, 456 acre-ftfyr)
Basef low TDS Objective for Reach 3 (700 mg/L)
= 5%ear Moving Average TDS Objective for Reach 2 (650 mg/L)

4= Basef low 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-YearVolume Weighted Average for TDS at Below Prado Dam (Max = 481 mg/L)

= = = 5-Year Wolume-Weighted Running Average for TOS at Below Prado Dam (Max =477 mg/L)
----- 10-¥ear Volume-Weighted Running Average for TDS at Be low Prado Dam (Max =416 mg/L)
--------- 20-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max =211 mg/L)
m— 7 e ar Volume-Weighted Average for TDS at Below Prado Dam (353 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

e B sef lowe TDS Objective for Reach 3 (700 mg/L)

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

Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TDS at Below Prado Dam
Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TD'S st Below Prado Dam

= = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
67-Year Volume-Weighted Average for TDS at Below Pradc Dam (353 mg/L)
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Estimated Annual Discharge and Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario C- 2020 Minimum Expected Discharge

1,200
i C— Annual Discharge at Santa Ana River Below Prado Dam (Average = 141,033 acre-ft/fyr)
Basef low TDS Objective for Reach 3 (700 mg/fL) i
i = =5 ear Moving Average TDS Objective for Reach 2 (650 mg/L) i
i @ Basef low 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) L
i 5-Year Moving Average of the 1-YearVolume Weighted Average for TDS at Below Prado Dam (Max = 445 mg/L)
i = = = 5-¥ear Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 439 mg/L) r
----- 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 365 mg/L)
900 1 e 20-¥ear Volume-Weighted Running Average for TDS at Be low Prado Dam (Max =358 mg/L)
- — G 7-Year Volume-Weighted Average for TD'S at Below Prado Dam (303 mg/L) |
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario C- 2020 Minimum Expected Discharge

———— Basef low TOS Objective for Reach 3 (700 mgfL)

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

Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TDS &t Below Prado Dam

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TD'S at Below Prado Dam
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge

----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge

B7-Year Volume-Weighted Average for TD'S at Below Prado Dam (303 mg/L)
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Estimated Annual Discharge and Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario D - 2040 Maximum Expected Discharge

C— Annual Discharge at Santa Ana River Below Prado Dam (Average = 345,816 acre-ftfyr)

1,000 000
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500, 000

o 1,200 Baseflow TDS Objective for Reach 3 (700 mg/L)
oy 4 =5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)
s 4—— Baseflow Volume-Weighted Average for TDS at Below Prado Dam (Max= 617 mg/L)
T —— 1-Year Volume-Weighted Average for TDS at Below Prado Dam (Max = 589 mg/L)
4 5-¥Year Moving Avergge of the 1-Year Volume Weighted Average for TDS at Be low Prado Dam (Max= 522 mg/L)
= = = 5-%ear Volume-Weighted Running Average for TDS at Below Prado Dam (Max =521 mg/L)
T | ====- 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 486 mg/L)
4 e 20-Year Volume-Weighted Running Average for TDS at Be low Prado Dam (Max = 483 mg/L)
500 E67-Year Volume-Weighted Average for TDS at Below Prado Dam (240 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration

at Santa Ana River Below Prado Dam
Scenario D - 2040 Maximum Expected Discharge

e B sef lowe TDS Objective for Reach 3 (700 mg/L) I

1| == =5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)
Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TDS at Below Prado Dam

] Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
i Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TD'S st Below Prado Dam

= = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TDS in Recharge
| === Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
T 67-Year Volume-Weighted Average for TDS at Below Pradc Dam (440 mg/L)
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Estimated Annual Discharge and Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario E - 2040 Most Likely Discharge

o JAN GABRIE) s ) 1,200 1,000,000
4 MOUNTAINS =~ L
. ﬂJ’)‘ex : i C— Annual Discharge at Santa Ana River Below Prado Dam (Average = 194,402 acre-ftfyr) i
e Baseflow TDS Objective for Reach 3 (700 mg/L)
f-ﬂ ' i = 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L) |

i ¢—— Baseflow Volume-Weighted Average for TDS at Below Prado Dam (Max= 730 mg/L)
—+— 1-Year Volume-Weighted Average for TDS at Below Prado Dam (Max = 608 mg/L) -

5-Year Moving Average of the 1-YearVolume Weighted Average for TDS at Below Prado Dam (Max = 464 mg/L)
i — = = 5-%ear Volume-Weighted Bunning Average for TDS at Below Prado Dam (Max = 460 mg/L) r
E—— N T 10-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 397 mg/L)
‘ 00 T eeeeveens 20-Year Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 391 mg/L) 750,000
T . m— 7 -Year Volume-Weighted Average for TDS at Below Prado Dam (334 mg,/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario E - 2040 Most Likely Discharge

1,000 |
e B sef lowe TDS Objective for Reach 3 (700 mg/L)
1| == =5 Year Moving Average TDS Objective for Reach 2 (650 mg/L)
Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TDS at Below Prado Dam
] Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
i Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TD'S st Below Prado Dam
= = =Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TDS in Recharge
| === Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
750 11 67-Year Volume-Weighted Average for TDS at Below Pradc Dam (334 mg/L)
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Estimated Annual Discharge and Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario F- 2040 Minimum Expected Discharge

1,200
1 1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 162, 466 acre-ftfyr)
Basef low TDS Objective for Reach 3 (700 mg/L) i
. = 5 Year Moving Average TDS Objective for Reach 2 (650 mg/L) |
1 4 Baseflow Volume-Weighted Average for TDS at Below Prado Dam (Max= 761 mg/L)
—— 1-Year Volume-Weighted Average for TDS at Below Prado Dam (Max = 623 mg/L) |
T 5-Year Moving Average of the 1-YearVolume Weighted Average for TDS at Below Prado Dam (Max= 421 mg/L)
] = = = 5-¥ear Volume-Weighted Running Average for TDS at Below Prado Dam (Max = 414 mg/L) s
----- 10-Year Volume-Weighted Running Average for TDS at Be low Prado Dam (Max =342 mg/L)
L e I 20-¥ear Volume-Weighted Bunning &verage for TDS at Below Prado Dam (Max = 335mg/L)
] 67-Year Volume-Weighted Average for TDS at Below Pradc Dam (285 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
at Santa Ana River Below Prado Dam
Scenario F - 2040 Minimum Expected Discharge

1,000 | s—Baseflow TOS Objective for Reach 3 (700 mgfL)
= =5 %ear Moving Average TDS Objective forReach 2 (650 mg/L)
i Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TDS &t Below Prado Dam
1 Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
Cumulative Frequency Distribution on S-Year Moving Average of the 1-Year Yolume Weighted Average for TD'S at Below Prado Dam
| = = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
8 | IEREREEREE Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
250 m— 57 -ear Wolume-Weighted Average for TD'S at Below Prado Dam (285 mg/L)
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SB Geo-4c
SB Geo-1

Santa Ana River Reach 3 Below Prado

Dam

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

Original Calculation

SB Geo-2
SBVMWD HGMP SB Geo-2a

Colton WWTP Assimila- SCEA SCEB SCEC SCED SCEE SCE F

Rialto WWTP : : Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge

' = J'X_Eeciﬂly__—i\zﬁ s8.Goo7 \\ Capacity
i e = P Max. Ave. Min. Max. Ave. Min.
Carbon Canyon WRF _!
A : DS 700 na na Agg:’St 616 722 746 615 721 736
Evans Drain_ ¥ n y
&
Tequesquite
Old Farm Rd
A Drai
Riverr;iz:e F:\T\:‘I(]}CP
Revised Calculation
X Corona WWTP-1] ; ‘T{Q\“W e
Corona WWTP-3 W P SCEA | SCEB | SCEC | SCED | SCEE | SCEF
TSkcE SRR, Temescal Valley WRF N . SSI.mI a . . ]

N e Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge

X - Capacity . ;
< J Max. Ave. Min. Max. Ave. Min.

@ :
g NS | TDS 700 na na |Baseflow) g 733 774 617 730 761
- \\vs\]rwnF ///,}\ WRFs Average

Bold red values represent concentrations above basin objective.
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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

[ Annual Discharge at Santa Ana River Below Prado Dam (Average = 278,902 acre-ft/yr)
Baseflow TIN Objective for Reach 3 (10.0mg/L)

4 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)

5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam (Max = 5.8 mg/L)

— — = S5-¥ear Volume-Weighted RBunning Average for TIN at Below Prado Dam (Max= 5.8 mg/L)
----- 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)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario A - 2020 Maximum Expected Discharge

e Basef low TIN Objective for Reach 3 (10.0 mg/L)

Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TIN at Be low Prado Dam

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge

Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Be low Prado Dam
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge

= ————- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN at Below Prado Dam (4.8 mg/L)
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1z
1 Annual Discharge at Santa Ana River Below Prado Dam (Average = 171,456 acre-ft/fyr)
Basef low TIN Objective for Reach 3 (10.0mg/L)
- 4—— Basef low Volume-Weighted Average for TIN at Below Prado Dam (Max = 5.9 mg/L)
—+— 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-%ear 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)
g 67-Year Volume-Weighted Average for TIN at Below Prado Dam (3.2 mgfL)
5 T8 seoon P
* ¥ ¥
3
1] f I ' I i I i I i i I i I
19449 1954 1959 1964 1969 1974 19739 1984 1989 1994 19049 2004 2009 2014

Estimated Annual Discharge and Volume-Weighted TIN Concentration

at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario B - 2020 Most Likely Discharge

e Bmsef low TIN Objective for Reach 3 (10.0 mg/L)

Cumulative Frequency Distribution on Baseflow Volume-Weighted Sverage for TIN at Below Prado Dam

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TIN in Recharge

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

= ————- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN at Below Prado Dam (3.2 mg/L)
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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

1 Annual Discharge at 5anta Ana River Below Prado Dam (Average = 141 033 acre-ft fyr)
Baseflow TIN Objective for Reach 3 (10.0 mg/L)

4—— Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 5.3 mg/L)
—+— 1-Year Volume-Weighted Average for TIN &t Below Prado Dam (Max =4 .4 mg/L)

5-Year Moving Average of the 1-Year Volume Weighted Average for TIN gt Below Prado Dam (Max = 3.2 mg/L)

= = = 5-¥ear Volume-Weighted Running Average for TIN at Be low 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)
g7-Year Volume-Weighted Average for TIN at Below Prado Dam (2.3 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario C- 2020 Minimum Expected Discharge

12 1
e B sef low TIN Objective for Reach 3 (10.0mg/fL)
Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TIN at Below Prado Dam
T Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TIN in Recharge
Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Below Prado Dam
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIM in Recharge
™ ===-=- Cumulative Frequency Distribution on 10-YearVolume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-YearVolume-Weighted Average for TIN in Recharge
q —— 7 -Year Volume-Weighted Average for TIN at Below Prado Dam (2.3 mg/L)
IEUA RP-1 002
and HP~4\_ A
b I
} ol
Carbon Canyon WRF J ‘ﬁ
S 7, ~ Piado SAR3 E" 6
2 ‘ :
(3 e ﬁEun RP-5 Ba'” E
/" IEUARP-2 e
"IEUA RP-1 001 5&F Western Rive _
- SARMP Phase 5A, . i g RVAP
\‘\ Erl i J
W G-
,M“ %) w8 P N, - |
he SARZ2 el B b
G \\\ Corona WWTP—1H ‘?;
ACE SARMP Phase 58 Y Sl &
Corona WWTP-3 o =
< 3 —
: USACE SARMP Phase 4 e - — = .
. N o TTTTTTRRGERRR Fran o PUPLPLPUPLS o 0 0 00 5 P 0 e s o e
2\.@‘ \\‘ Dot i
_ |
~
L
L\ <
g o f i i I f I I f I
. ’ 4 0 10 20 30 40 50 60 70 a0 a0 100

» ¥ Cumulative Frequency %




SAN GABRIEL
MOUNTAINS

IEUA RP-1 002
am;:i RP-4 \

‘ X

TIN, mg/fL

' /IEUARP-5
/7% IEUARP-2
e \IEl{A RP-1 001
- SARMP Phase 54, -

Corona WWTP-1

{ o |
\Cprona WWTP-3 %
N

USACE SAhM\p Phase 4

Estimated Annual Discharge and Volume-Weighted TIN Concentration
at Santa Ana River Below Prade Dam
Scenario D - 2040 Maximum Expected Discharge

12 | ] Annual Discharge at Santa Ana River Below Prado Dam (Average = 345,816 acre-ftfyr] 1,000,000
Baseflow TIN Objective for Reach 3 (10.0 mg/fL)
—— 1-¥ear Volume-Weighted Average for TIN at Below Prado Dam (Max =6.5 mg/L) -
g 44— Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 7.0 mg/L)
5-Year Moving Average of the 1-YearVolume Weighted Average for TIN at Below Prado Dam (Max = 5.9 mg/L) i
= = = 5-%ear Volume-Weighted Running Average for TIN at Below Prado Dam (Max= 5.8 mg/L] I
1 = 10-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 5.5 mg/L) r—
******** 20-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 5.5 mg/L) -
— G- fear Volume-Weighted Average for TIN at Be low Prado Dam (5.0 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario D - 2040 Maximum Expected Discharge
12 1

e Basef low TIN Objective for Reach 3 (10.0 mg/L)

Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TIN at Be low Prado Dam

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge

Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Be low Prado Dam
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge

™ ====- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge

—— G 7-Year Volume-Weighted Average for TIN at Below Prado Dam (5.0 mg/L)
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Estimated Annual Discharge and Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario E - 2040 Most Likely Discharge

[ Annual Discharge at Santa Ana River Below Prado Dam (Average = 194, 402 acre-ft/fyr)
Baseflow TIN Objective for Reach 3 (10.0mg/L)

4 4 Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 6.2 mg/L)
—— 1-¥Year Volume-Weighted Average for TIN at Below Prado Dam (Max =5.4 mg/L)

] — ===—- S-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-¥ear Valume-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 (3.1 mg/L)

5-Year Moving Average of the 1-YearVolume Weighted Average for TIN at Below Prado Dam (Max = 4.2 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario E - 2040 Most Likely Discharge

e Basef low TIN Objective for Reach 3 (10.0 mg/L)

Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TIN at Be low Prado Dam

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge

Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Be low Prado Dam
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge

----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge

—— G 7-Year Volume-Weighted Average for TIN at Below Prado Dam (3.1 mg/L)
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Estimated Annual Discharge and Volume-Weighted TIN Concentration

at Santa Ana River Below Prado Dam
Scenario F- 2040 Minimum Expected Discharge

1z 1,000, 000
[ Annual Discharge at Santa Ana River Below Prado Dam [(Average = 162, 466 acre-ft/yr)
Baseflow TIN Objective for Reach 3 (10.0mg/L) s
4 —— 1-¥ear Volume-Weighted Average for TIN at Below Prado Dam (Max =4.3 mg/L)
4 Baseflow Volume-Weighted Average for TIN at Below Prado Dam (Max = 5.3 mg/L) i
5-Year Moving Average of the 1-Year Volume Weighted Average for TIN &t Below Prado Dam (Max = 3.1 mg/L) |
] —— = = =5-Year Volume-Weighted Running Average for TIN at Be low Prado Dam (Max= 3.0 mg/L) e
----- 10-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 2.6 mg/L) i
--------- 20-Year Volume-Weighted Running Average for TIN at Below Prado Dam (Max = 2.5 mg/L)
g 67-Year Volume-Weighted Average for TIN at Below Prado Dam (2.2 mg/L) 750,000
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
at Santa Ana River Below Prado Dam
Scenario F - 2040 Minimum Expected Discharge

e Basef low TIN Objective for Reach 3 (10.0 mg/L)

Cumulative Frequency Distribution on Baseflow Volume-Weighted Average for TIN at Be low Prado Dam

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge

Cumulative Frequency Distribution on 5-Year Moving Average of the 1-Year Volume Weighted Average for TIN at Be low Prado Dam
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge

= ————- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN at Below Prado Dam (2.2 mg/L)
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Santa Ana River Reach 3 Below Prado
Dam

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

Original Calculation

SCEA

SCE B

SCEC

SCED

SCEE

SCEF

Assimila-
Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge
Capacity Max. Ave. Min. Max. Ave. Min.
August
TIN 10.0 na na 6.98 5.69 5.01 6.94 6.03 4.99
Only
Revised Calculation
- SCEA SCE B SCEC SCED SCEE SCEF
Assimila-
Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge
Capacity Max. Ave. Min. Max. Ave. Min.
Baseflow
TIN 10.0 na na 7.04 5.95 5.34 6.98 6.25 5.28
Average
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Estimated Annual Discharge and August-Only TDS Concentration

at Santa Ana River Below Prado Dam
Retrospective Mode WY 2005 - 2016

1,200
] [——JAnnual Discharge at S5anta Ana River Below Prado Dam (Average = 195,941 acre-ftfyr)
] e B sef lowe TDS Objective for Reach 3 (700 mg/L)
] s ] 2-Year Volume-Weighted Average for Baseflow TDS at Below Prado Dam (602 mg,/L) I
] — 2-Year Volume-Weighted Average for TDS at Below Prado Dam (375 mg/L) i
i —e— Retrospective -
ano Scenario A
i Scenario B |
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c00 > W // \
|| S
300
1] i I f f I I f I I f f f
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Water Year

1,000, 000

750,000

500,000

250,000

Streamflow (acre-ftfyr)



~_ Santa Ana River Reach 3 Below Prado Dam
. (Scenario A-C and Retrospective Mode)

o SAN GABRIEL
2 MOUNTAINS

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

Original Calculation

SB Geo-4c
SB Geo-1

SEVNHRHCNE . SCE A SCEB SCEC :
Colton WWTP Assimila- Retrospective
Bl s Rialto WWTP~__ ™, Objective| Ambient tive Period 2020 Expect Discharge Mode
and RP-4\ iy — - Capacity ) WY 2005 - 2016
X (SRt 3 5 Max. Ave. Min.
Carbon Canyon WRF _____ A
i st
~Prado | o e DS 700 na na ”g‘lj 616 722 746 681
_____ Evans Drain_ ¥ On y
&
Tequesquite
Old Farm Rd
Anza Drain
Riverside RWQCP
Revised Calculation
Corona WWTP-1| 4 oy e
Lo W SCEA | SCEB SCE C
S Py
CoronaWWTP-a Assimila- Retrospective
USACE SARMP Phas 3 Tomescaljialey WRF A Objective| Ambient tive Period 2020 Expect Discharge Mode
N *e /// Capacity Max Ave Min WY 2005 - 2016
o TS Basef]
& A DS 700 na ha BENOW T 619 733 774 686
\, _ Regional 2. EMWD Regiona Average
. WWRF ///,«-'-\.‘ WRFs

ks
s

Bold red values represent concentrations above basin objective. 34
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Estimated Annual Discharge and August-Only TIN Concentration
at Santa Ana River Below Prado Dam
Retrospective Mode WY 2005 - 2016

1z 1,000, D00
[ JAnnual Discharge at Santa Ana River Below Prado Dam (Average = 195,941 acre-ft,yr) i
] e Bg sef low TIN Ohjective for Reach 3 (10.0mg/fL)
s | 2-Year Volume-Weighted Average for Baseflow TIN &t Below Prado Dam (4.1 mg/L) I
] 2-ear Volume-Weighted Average for TIN at Below Prado Dam (3.2 mg/L) i
—— Retrospective L
g scenario A 750,000
scenario B
i scenario C
G 500,000
“x'x
3 ~ 250,000
1] i i f f I I f I I f f f o
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Water Year

Streamflow (acre-ftfyr)



i Santa Ana River Reach 3 Below Prado Dam
. (Scenario A-C and Retrospective Mode)

o SAN GABRIEL
2 MOUNTAINS

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

J Original Calculation

SB Geo-4c
SB Geo-1

Conofmn::n e Assimila- SCEA SCEB SCEC Retrospective
£k HE Bos Rialto WWTP : . Objective| Ambient tive Period 2020 Expect Discharge Mode
BARES, ey : Capacity ) WY 2005 - 2016
X (SRt 3 5 Max. Ave. Min.
Carbon Canyon WRF _____
~Prado | 8= TIN 10.0 na na ugust 6.98 5.69 5.01 5.12
. ; Only
_____ vans Drain_ ¥
&
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I Overview

* Results from Task 3i — Recalculate Streambed Recharge for

Beaumont and Bunker Hill-B Groundwater Management Zones



Comments on Draft TM No. 6 from Risk Sciences —
Comment No 17

No.| Section Pg. Comment GEOSCIENCE Response

17 6.1 83 Pg. 83, Section 6.1: text states that streambed Per WEI description of calculation area
recharge in Reach 4 of San Timoteo Creek was only (see pg. 6 of Scenario 8 WLAM

evaluated for the segment of the stream below the Addendum). Will proceed based on input
City of Beaumont's outfall. There is no technical from the Task Force

justification for this approach and it produces a biased
and inaccurate picture of the probable impact on the
underlying aquifer. All streambed recharge from Reach
4 of STC to the Beaumont GMZ should be included in
the calculation.
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario A - 2020 Maximum Expected Discharge

1 Annual Recharge to Beaumont GMZ (Average = 1,870 acre-ftfyr]

TDS Objective for Beaumont GMZ (330 mg/L)

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

—+— 1-Year Volume-Weighted Average for TDS in Recharge (Max = 202 mg/L)

- = = 5-Year Volume-Weighted Running Average for TDS in Recharge (Max =176 mg/fL)
----- 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= 167 mg/L)

— 57 ar Volume-Weighted Average for TD'S in Recharge (157 mg/L)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario A - 2020 Maximum Expected Discharge

TO5 Objective for Beaumont GMZ (330 mg/L)

2015 Ambient TDS Concentration in Beaumant GMZ (290 mg/L)
Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge

— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— G 7-fear Volume-Weighted Average for TDS in Recharge (157 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

ﬂ\/ Scenario B - 2020 Most Likely Discharge
c SAN BERNARDINO 400 10,000
o MOUNTAINS ks [ Annual Recharge to Beaumont GMZ [Average = 1,869 acre-ftfyr)
f;vj —d e | T TS Objective for Beaumont GMZ (330 mg/L) i
i - 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)
e B RECEELEERE 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 168 mg/L) -

—— 7 -Year Yolume-Weighted Average for TDS in Recharge (158 mg/L)
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100 T H | 1} - —H 2,500
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# Water Year

i . INoble Creek: unnamed tributaryto Marshall Creek below Beaumont DP 007 Cooper's Creek

Streambed Recharge {acre-ftfyr)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration

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

TS Objective for Beaumont GMZ (330 mg/L)

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

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
= = = (Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— 5 7-fear Volume-Weighted Average for TDS in Recharge (158 mg/L)
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TDS, mgfL

Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario C- 2020 Minimum Expected Discharge

400
[ Annual Recharge to Beaumont GMZ (Average = 1,868 acre-ft/yr)
TOS 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 = 206 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= 173 mg/L)
******** 20-Year Volume-Weighted Running Average for TDS in Recharge (Max = 169 mg/L)
B7-Year Volume-Weighted Average for TD'S in Recharge (158 mg/L)
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100 — | | - A
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Water Year

INoble Creek: unnamed tributarv to Marshall Creek below Beaumont DF 007 Cooper's Creek
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario C- 2020 Minimum Expected Discharge

TO5 Objective for Beaumont GMZ (330 mg/L)

2015 Ambient TDS Concentration in Beaumant GMZ (290 mg/L)
Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge

— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— G 7-fear Volume-Weighted Average for TDS in Recharge (158 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario D - 2040 Maximum Expected Discharge

400

[ Annual Recharge to Beaumont GMZ (Sverage = 2,327 acre-Tt/fyr)

TS 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 = 177 mg/L)

= = = 5-%ear Wolume-Weighted Running Average for TOS in Recharge (Max =163 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 157 mg/L)
******** 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 150 mg/L)
87-Year Volume-Weizhted sverage for TD'S in Recharge (140 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario D - 2040 Maximum Expected Discharge

TDS Objective for Beaumont GMZ (330 mg/L)
2015 Ambient TDS Concentration in Beaumont GMZ (290 mg/L)

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge

— = =Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge

—— 7Y ar Yolume-Weighted Average for TDS in Recharge (140 mg/L)

Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency %

Inahle Creek: unnamed tributarvto Marshall Creek below Beaumont OEF 007 - Cooper's Creel
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario E - 2040 Most Likely Discharge

400

— Annual Recharge to Beaumont GMZ (Average = 2,327 acre-ftfyr)

TOS 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 = 177 mg/L)

= = = 5-%ear Volume-Weighted Running Average for TDS in Recharge (Max = 163 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 157 mg/L)
-------- 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 150 mg/L)
— G 7-fear Volume-Weighted Average for TDS in Recharge (140 mg/fL)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario E - 2040 Most Likely Discharge
400
TO5 Objective for Beaumont GMZ (330 mg/L)
2015 Ambient TDS Concentration in Beaumant GMZ (290 mg/L)
Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
. — = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— G 7-fear Volume-Weighted Average for TDS in Recharge (140 mg/L)
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TDS, mgfL

Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario F - 2040 Minimum Expected Discharge

400

C—JAnnual Recharge to Beaumont GMZ (Average = 2,326 acre-ftfyr)

TODS 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 = 177 mg/L)

= = = 5-%ear Volume-Weighted Running Average for TDS in Recharge (Max = 163 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 157 mg/L)
******** 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 150 mg/L)
B7-Year Volume-Weighted Average for TD'S in Recharge (140 me/fL)
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— G 7-fear Volume-Weighted Average for TDS in Recharge (140 mg/L)
300

Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario F- 2040 Minimum Expected Discharge

TO5 Objective for Beaumont GMZ (330 mg/L)

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

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
. — = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge

Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
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23
Beaumont /!

ST-4

lesquite
m Rd

l YVWD H.N. Wochholz WRF

2CP

EMWD Regional
WRFs

San Timoteo Creek — Reach 4 Overlying
Beaumont GMZ

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

Original Calculation

ans Drain 5 b. \ - Beaumont WWTP
= T

SCEA SCE B SCEC SCED SCEE SCE F
Assimila-
Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge
Capacity
Max. Ave. Min. Max. Ave. Min.
1-year 228 230 233 203 203 204
5-year 196 198 200 175 176 176
TDS 330/230 290 40
10-year 187 189 190 167 167 168
20-year 185 186 187 166 166 166

Revised Calculation

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
53
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TIN, mg/fL

Estimated Annual Streambed Recharge and Velume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario A - 2020 Maximum Expected Discharge

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

[ Annual Recharge to Beaumont GMZ (Average = 1, 870 acre-ftfyr]
| itrate-MN Objective for Beaumaont GMZ (5.0 mg/L)
2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg,L)
—— 1-¥ear Volume-Weighted Average for TIN in Recharge (Max = 1.9 mg/fL)
= = = 5-ear Volume-Weighted Running Average for TIM in Recharge (Max= 1.5 mgfL)

--------- 20-¥ear Volume-Weighted Running Average for TIN in Recharge (Max = 1.4 mg/L)
— G7-Year Volume-Weighted Average for TIM in Recharge (1.3 mg/L)
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TIN, mg/fL

Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario A - 2020 Maximum Expected Discharge

Mitrate-M Ohjective for Beaumant GMZ (5.0 mg/L)

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

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
= = = Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
67-Year Volume-Weighted Average for TIN in Recharge (1.3 mg/L)
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|

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

[ Annual Recharge to Beaumont GMZ (&verage = 1,869 acre-ft/yr)
[ itrate-N Objective for Beaumont GMZ (5.0 mg/L)

2015 Ambient Nitrate-M Concentration in Beaumont GMZ (2.9 mg/L)
—— 1-Year Volume-Weighted Average for TIN in Recharge (Max = 2.0 mg/L)

67-Year Volume-Weighted fverage for TIN in Recharge (1.3 mg/ /L)

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

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

Mitrate-M Objective for Beaumont GMZ (5.0 mg/L)

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

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TIN in Recharge
= = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge

--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.3 mg/L)
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TIN, mg/fL

Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario C- 2020 Minimum Expected Discharge

[ Annual Recharge to Beaumont GMZ (Average = 1,868 acre-ft/yr)
. [ itrate-M 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-Y¥ear Volume-Weighted Running Average for TIN in Recharge (Max= 1.5 mg/L)

T ====- 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)
67-Year Volume-Weighted Average for TIN in Recharge (1.3 mg/L)

INoble Creek: unnamed tributarv to Marshall Creek below Beaumont DF 007 Cooper's Creek
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario C- 2020 Minimum Expected Discharge

7 .

SAN BERNARDINO ‘ - 6
MOURGHES Mitrate-N Objective for Beaumont GMZ (5.0 mg/L)
2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)
Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
T e Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.3 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario D - 2040 Maximum Expected Discharge

30,000

[ Annual Recharge to Beaumont GMZ (Average = 2,327 acre-ftfyr)
[ itrate-M Objective for Beaumont GMZ (5.0 mg/L)

2015 Ambient Nitrate-M Concentration in Beaumont GMZ (2.9 mg/L)
—— 1-¥ear Volume-Weighted Average for TIN in Recharge (Max = 1.4 mg/L)
= = =5-ear Volume-Weighted Running Average for TIN in Recharge (Max= 1.2 mg/L)
T ====- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.2 mg/L)
--------- 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.1 mg/L)
67-Year Volume-Weighted fverage for TIN in Recharge (1.1 mg/ /L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario D - 2040 Maximum Expected Discharge
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2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)
Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
T e Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.1 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ

Scenario E - 2040 Most Likely Discharge

24 000
1 Annual Recharge to Beaumaont GMZ (Average = 2,327 acre-ftfyr)
[ itrate-N Objective for Beaumont GMZ (5.0 mg/L)
2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)
—— 1-¥ear Volume-Weighted Average for TIN in Recharge (Max = 1.4 mg/L)
= = =5-ear Volume-Weighted Running Average for TIN in Recharge (Max= 1.2 mg/L)
20,000

----- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.2 mg/L)
--------- 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.1 mg/L)
67-Year Volume-Weighted Average for TIN in Recharge (1.1 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario E - 2040 Most Likely Discharge
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2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)
Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
T e Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.1 mg/L)
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TIN, mg/fL

Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario F- 2040 Minimum Expected Discharge

[ Annual Recharge to Beaumant GMZ [(Average = 2,326 acre-ftfyr)
. | frate-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 = 1.4 mg/L)
- = = 5-ear Volume-Weighted Running Average for TIN in Recharge (Max= 1.2 mg/L)
Tl ====- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.2 mg/L)
--------- 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.1 mg/L)
— 7 -Year Volume-Weighted Average for TIN in Recharge (1.1 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Scenario F- 2040 Minimum Expected Discharge
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2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L)
Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
T e Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.1 mg/L)
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San Timoteo Creek — Reach 4 Overlying
Beaumont GMZ

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

Original Calculation

SCEA SCEB SCEC SCED SCEE SCEF
Assimila-
Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge
Capacity
Max. Ave. Min. Max. Ave. Min.
1-year 2.20 2.24 2.28 1.85 1.86 1.87
5-year 1.82 1.85 1.89 1.52 1.52 1.53
TIN 5.0/1.5 2.9 2.1
10-year 1.69 1.71 1.74 1.40 1.40 1.41
20-year 1.62 1.65 1.67 1.36 1.37 1.37
Revised Calculation
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 5.0/1.5 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
66



Estimated Annual Streambed Recharge and 1 Year Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Retrospective Mode WY 2005 - 2016

300 40,000
1 Annual Recharge to Beaumont GMZ (Average = 1,977 acre-ftfyr)

TOS Objective for Beaumont GMZ (330 mg/L)

2015 Ambient TDS Concentration in Beaumont GMZ (290 mg/fL)
12-Year Volume-Weighted Average for TDS in Recharge (154 mg/L)
—#— Retrospective -
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' San Timoteo Creek — Reach 4 Overlying

Beaumont GMZ (Scenario A-C and
Retrospective Mode)

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

Original Calculation

SCE A SCEB SCEC
Assimila-
- . . . Retrospective Mode
Objective | Ambient tlve' Period 2020 Expect Discharge WY 2005 - 2016
Capacity
Max. Ave. Min.
1-year 228 230 233 231
5-year 196 198 200 200
TDS | 330/230 290 40
10-year 187 189 190 177
20-year 185 186 187 na
Revised Calculation
1-year 202 204 206 185
5-year 176 177 177 163
TDS | 330/230 290 40
10-year 172 172 173 156
20-year 167 168 169 na




SAN BERNARDINO
MOUNTAINS

egional |

TIN, mg/fL

12

Estimated Annual Streambed Recharge and 1 Year Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 4 and Tributaries! Overlying Beaumont GMZ
Retrospective Mode WY 2005 - 2016

40,000
i 1 Annual Recharge to Beaumont GMZ (Sverage = 1,977 acre-ftfyr)
) Mitrate-N Objective for Beaumont GMZ (5.0 mg/L)
| 2015 Ambient Nitrate-N Concentration in Beaumont GMZ (2.9 mg/L) i
] 2-ear Volume-Weighted Average for TIN in Recharge (1.0 mg/L) -
—— Retrospective L
scenario A
30,000
Scenario B
] Scenario C i
20,000
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I I I l I | I I I | I I I | | I | | I | 1]
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
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INohle Creek below Beaumont DPF 008: unnamed tributaryto Marshall Creek below Beaumont OP 007 Cooper's Creek
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' San Timoteo Creek — Reach 4 Overlying

Beaumont GMZ (Scenario A-C and
Retrospective Mode)

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

Original Calculation

SCEA SCEB SCEC
Assimila-
L . . . Retrospective Mode
Objective | Ambient tlve. Period 2020 Expect Discharge WY 2005 - 2016
Capacity
Max. Ave. Min.
1-year 2.20 2.24 2.28 2.68
5-year 1.82 1.85 1.89 1.48
TIN 5.0/1.5 2.9 2.1
10-year 1.69 1.71 1.74 1.17
20-year 1.62 1.65 1.67 na
Revised Calculation
1-year 1.94 1.97 2.01 1.91
5-year 1.46 1.49 1.51 1.23
TIN 5.0/1.5 2.9 2.1
10-year 1.40 1.41 1.43 1.07
20-year 1.36 1.37 1.39 na
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario A - 2020 Maximum Expected Discharge

500
[ Annual Recharge to Bunker Hil-B GMZ (Average = 11, 564 acre-ft/yr)
TS Objective for Bunker HilFB GMZ (330 mg/L)
2015 Ambient TDS Concentration in Bunker Hill-B GMZ (290 mg/L)
1 | —%— 1-¥ear Volume-Weighted Average for TDS in Recharge [ Max = 346 mg/L)
= = =5-%ear Volume-Weighted Running Average for TDS in Recharge (Max = 320 mg/fL)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max = 305 mg/L)
400 H—{ =ereeeeee 20-Year Volume-Weighted Running Average for TDS in Recharge (Max = 300 mg/L)
e7-Year Volume-Weighted Average for TD'S in Recharge (274 mg/L)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario A - 2020 Maximum Expected Discharge

TO5 Objective for Bunker HillF-B GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge

— G 7-fear Volume-Weighted Average for TDS in Recharge (274 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario B - 2020 Most Likely Discharge

500

400 1|

1 Annual Recharge to Bunker Hill-B GMZ (Average = 9,347 acre-ftfyr)

TS Objective for Bunker HillF-B GMZ (330 mgfL)

2015 Ambient TDS Concentration in Bunker HillF-B GMZ (290 mg/L)

—#— 1-Year Volume-Weighted Average for TDS in Recharge (Max = 316 mg/L)

- = = 5-%ear Wolume-Weighted Running Average for TDS in Recharge (Max = 278 mg/fL)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 2683 mg/L)
******** 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 2680 mg/L)
e7-Year Volume-Weighted Average for TD'S in Recharge (237 mg/L)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario B - 2020 Most Likely Discharge

TO5 Objective for Bunker HillF-B GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge

— G 7-fear Volume-Weighted Average for TDS in Recharge (237 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario C- 2020 Minimum Expected Discharge

400 40,000
1 Annual Recharge to Bunker HillF-B GMZ (Average = 7,283 acre-ftfyr)
TS Objective for Bunker HillFB GMZ (330 mg/L)
2015 Ambient TDS Concentration in Bunker Hill-B GMZ (250 mg/L)
—— 1-Year Volume-Weighted Average for TDS in Recharge (Max = 245 mg/L)
= = = 5-%ear Volume-Weighted Running Average for TOS in Recharge (Max =217 mg/fL)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 212 mg/L)
********* 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 207 mg/L)
g7-Year Volume-Weizhted Average for TD'S in Recharge (182 mg/fL)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario C- 2020 Minimum Expected Discharge

TO5 Objective for Bunker HillF-B GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— G 7-fear Volume-Weighted Average for TDS in Recharge (189 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario D - 2040 Maximum Expected Discharge

500
[ Annual Recharge to Bunker Hill-B GMZ (Average = 13,772 acre-ftfyr]
TS Objective for Bunker HilFB GMZ (330 mgfL)
. 2015 Ambient TDS Concentration in Bunker HillF-B GMZ (290 mg/L)
—— 1-Year Volume-Weighted Average for TDS in Recharge {Max = 324 mg/L)
— — = 5-%ear Volume-Weighted Running Average for TDS in Recharge (Max = 294 mg/L)
aon 4] =7 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 281 mg/L)
========= 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 276 mg/L)
= 57 Year Volume-Weighted Average for TDS in Recharge (255 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario D - 2040 Maximum Expected Discharge

TOS Objective for Bunker HillFB GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TOS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TOS in Recharge
— 5 7-fear Volume-Weighted Average for TDS in Recharge (255 mg/L)
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Scenario E - 2040 Most Likely Discharge

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
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1 Annual Recharge to Bunker Hill-B GMZ (Average = 12,943 acre-ft/fyr)

TS Objective for Bunker Hill-B GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)

—#— 1-Year Volume-Weighted Average for TDS in Recharge (Max = 315 mg/L)

= = = 5-%ear Volume-Weighted Running Average for TDS in Recharge (Max = 283 mg/L)
10-Year Volume-Weighted Running Average for TDS in Recharge (Max = 269 mg/L)
20-Year Volume-Weighted Running Average for TDS in Recharge (Max = 264 mg/L)
B7-Year Volume-Weighted Average for TD'S in Recharge (242 mg/L)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario E - 2040 Most Likely Discharge

TO5 Objective for Bunker HillF-B GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)

Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
— = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— G 7-fear Volume-Weighted Average for TDS in Recharge (242 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TDS Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario F - 2040 Minimum Expected Discharge

400

[ Annual Recharge to Bunker Hill-B GMZ (Average = 10,907 acre-ft/yr)

TS Objective for Bunker HilFB GMZ (330 mg/L)

2015 Ambient TDS Concentration in Bunker Hill-B GMZ (290 mg/L)

—+— 1-¥ear Volume-Weighted Average for TDS in Recharge (Max = 278 mg/fL)

= = =5-%ear Volume-Weighted Running Average for TDS in Recharge (Max = 235 mg/L)
----- 10-Year Volume-Weighted Running Average for TDS in Recharge (Max= 225 mg/L)
--------- 20-Year Volume-Weighted Running Average for TDS in Recharge (Max= 221 mg/L)
e7-vear Volume-Weighted Average for TD'S in Recharge (207 mg/L)
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TDS, mg/L

Estimated Cumulative Frequency Distribution onVolume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario F- 2040 Minimum Expected Discharge

400
TO5 Objective for Bunker HillF-B GMZ (330 mg/L)
2015 Ambient TDS Concentration in Bunker Hill-8 GMZ (290 mg/L)
Cumulative Frequency Distribution on 1-Year Volume-Weighted Average for TDS in Recharge
. — = =Cumulstive Frequency Distribution on 5-Year Volume-Weighted Average for TDS in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TDS in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TDS in Recharge
— G 7-fear Volume-Weighted Average for TDS in Recharge (207 mg/L)
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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)

Original Calculation

SCEA SCE B SCEC SCED SCEE SCEF
Assimila-
Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge
Capacity
Max. Ave. Min. Max. Ave. Min.
1-year 346 316 245 324 315 278
5-year 320 278 217 294 283 235
TDS 330 290 40
10-year 305 263 212 281 269 225
20-year 291 248 207 269 255 216
Revised Calculation
1-year 328 294 239 310 301 266
5-year 294 261 226 271 262 230
TDS 330 290 40
10-year 281 249 220 260 250 225
20-year 264 240 216 249 240 218

Bold black values represent concentrations above ambient, but below objective.
Bold red values represent concentrations above basin objective.
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario A - 2020 Maximum Expected Discharge

C— Annual Recharge to Bunker Hill-B GMZ (Average = 11,564 acre-ft/fyr)

Mitrate-M Objective for Bunker HilFB GMZ (7.3 mg/L)

2015 Ambient Nitrate-N Concentration in Bunker HillF-B GMZ (5.8 mg/L)

—+— 1-Year Volume-Weighted Average for TIN in Recharge (Max = 3.9 mg/L)

= = = 5-%ear Volume-Weighted Running Average for TIN in Recharge (Max= 3.5 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 3.3 mg,/L)
--------- 20-Year Volume-Weighted Running Average for TIN in Recharge [ Max = 3.2 mg,/L)
— 7 -Year Volume-Weighted Average for TIN in Recharge (2.9 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario A - 2020 Maximum Expected Discharge

Mitrate-M Objective for Bunker HillF-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-8 GMZ (5.8 mg/L)

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
— G 7-Year Volume-Weighted Average for TIN in Recharge (2.9 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario B - 2020 Most Likely Discharge

8
[ Annual Recharge to Bunker Hill-B GMZ (Average = 9,347 acre-ftfyr)
. Y| ftrate-N Objective for Bunker Hill-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-M Concentration in Bunker HillF-8 GMZ (5.8 mg,/L)
i —+— 1-Year Volume-Weighted Average for TIN in Recharge (Max =3.1 mg/L)
= = =5-%ear Volume-Weighted Running Average for TIN in Recharge (Max= 2.7 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN in Recharge | Max = 2.6 mg/L)
--------- 20-Year Volume-Weighted Running Average for TIN in Recharge | Max = 2.5 mg/L)
e g7-Year Volume-Weighted Average for TIN in Recharge (2.3 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario B - 2020 Most Likely Discharge

Mitrate-M Objective for Bunker HillF-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-8 GMZ (5.8 mg/L)

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
--------- Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (2.3 mg/L)

10 20 30 40 50 60 70 a0 a0 100
Cumulative Freguency %

15anta Ana River - Reach 5 from Confluence with City Creek to San lacinto Fault



ans Drain

esquite
n Rd

EMWD Regional
WRFs

d SAN BERNARDINO
MOUNTAINS

a Al

gant? X"
4

Seven Oaks
Dam =5 o——8

YVWD H.N. Wochholz WRF

Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario C- 2020 Minimum Expected Discharge

8
1 Annual Recharge to Bunker Hill-B GMZ (Average = 7,283 acre-ftiyr)
[ itrate-M Objective for Bunker Hill-B8 GMZ (7.3 mg/L)
2015 Ambient Nitrate-M Concentration in Bunker Hill-B GMZ (5.8 mg/L)
—— 1-Year Volume-Weighted Average for TIN in Recharge (Max = 2.3 mg/L)
- = = 5-Y¥ear Volume-Weighted Running Average for TIN in Recharge (Max= 2.0 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 2.0 mg/L)
--------- 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 1.9 mg/L)
e 67-Year Volume-Weighted fverage for TIN in Recharge (1.7 mg/ /L)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario C- 2020 Minimum Expected Discharge

Mitrate-M Objective for Bunker HillF-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-8 GMZ (5.8 mg/L)

—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.7 mg/L)

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = =Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
""""" Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario D - 2040 Maximum Expected Discharge

8
C— Annual Recharge to Bunker Hill-B GMZ (Average = 13,772 acre-ft/fyr)
Mitrate-M Objective for Bunker HilFB GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-B GMZ (5.8 mg/L)
T —+— 1-Year Volume-Weighted Average for TIN in Recharge (Max = 3.5 mg/L)
= = = 5-%ear Volume-Weighted Running Average for TIN in Recharge (Max= 3.1 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN in Recharge ( Max = 3.0 mg,/L)
""""" 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 2.9 mg,/L)
5 | =m—p7-Year Volume-Weighted Average for TIN in Recharge (2.6 mg/L)
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Estimated Cumulative Frequency Distribution on Volume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario D - 2040 Maximum Expected Discharge

Mitrate-M Objective for Bunker HillF-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-8 GMZ (5.8 mg/L)

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = = Cumulative Frequency Distribution on 5-YearVolume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (2.6 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario E - 2040 Most Likely Discharge

8 20,000
[ JaAnnual Recharge to Bunker Hill-B8 GMZ (&verage = 12,943 acre-ft/fyr)
e [ ftrate-MN Objective for Bunker Hill-B GRZ (7.3 mg/fL)
2015 Ambient Nitrate-M Concentration in Bunker HillF-B GMZ (5.8 mg,/L)
1| —%— 1-¥ear Volume-Weighted Average for TIN in Recharge (Max =3.3 mg/L) L
= = =5-Year Volume-Weighted Running Average for TIN in Recharge (Max= 2.9 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN in Recharge | Max = 2.8 mg/L)
******** 20-Year Volume-Weighted Running Average for TIN in Recharge | Max = 2.7 mg/L)
67-Year Volume-Weighted Average for TIN in Recharge (2.4 mg/L
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TIN, mgfL

Estimated Cumulative Frequency Distribution onVolume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario E - 2040 Most Likely Discharge

Mitrate-M Objective for Bunker HillF-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-8 GMZ (5.8 mg/L)

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
— = =Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
""""" Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (2.4 mg/L)
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Estimated Annual Streambed Recharge and Volume-Weighted TIN Concentration

of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ

Scenario F - 2040 Minimum Expected Discharge

80,000

1 Annual Recharge to Bunker Hill-B8 GMZ (&verage = 10,907 acre-ft/fyr)
. [ itrate-N Objective for Bunker Hill-B8 GMZ (7.3 mg/L)

2015 Ambient Nitrate-N Concentration in Bunker Hill-B GMZ (5.8 mg/L)
—— 1-¥ear Volume-Weighted Average for TIN in Recharge (Max = 2.4 mg/L)
= = =5-ear Volume-Weighted Running Average for TIN in Recharge (Max= 2.1 mg/L)
----- 10-Year Volume-Weighted Running Average for TIN in Recharge (Max = 2.0 mg/L)
******** 20-Year Volume-Weighted Running Average for TIN in Recharge (Max = 2.0 mg/L)
67-Year Volume-Weighted Average for TIN in Recharge (1.9 mg/ L)
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Estimated Cumulative Frequency Distribution onVolume-Weighted TIN Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5! Overlying Bunker Hill-B GMZ
Scenario F - 2040 Minimum Expected Discharge

Mitrate-M Objective for Bunker HillF-B GMZ (7.3 mg/L)
2015 Ambient Nitrate-N Concentration in Bunker Hill-8 GMZ (5.8 mg/L)

Cumulative Frequency Distribution on 1-YearVolume-Weighted Average for TIN in Recharge
1 — = =Cumulative Frequency Distribution on 5-Year Volume-Weighted Average for TIN in Recharge
----- Cumulative Frequency Distribution on 10-Year Volume-Weighted Average for TIN in Recharge
""""" Cumulative Frequency Distribution on 20-Year Volume-Weighted Average for TIN in Recharge
—— G 7-Year Volume-Weighted Average for TIN in Recharge (1.9 mg/L)
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Maximum Value for the Volume-Weighted Recharge (Units in mg/L)

Original Calculation

SCEA SCE B SCEC SCED SCEE SCEF
Assimila-
Objective | Ambient tive Period 2020 Expect Discharge 2040 Expect Discharge
Capacity
Max. Ave. Min. Max. Ave. Min.
1-year 3.86 3.13 2.33 3.51 3.32 2.43
5-year 3.50 2.72 2.04 3.10 2.90 2.09
TIN 7.3 5.8 1.5
10-year 3.34 2.62 1.99 2.96 2.75 2.04
20-year 3.17 2.50 1.91 2.82 2.63 1.98
Revised Calculation
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 2.88 2.50 2.19 2.61 2.48 2.13




: Estimated Annual Streambed Recharge and 1 Year Volume-Weighted TDS Concentration
of San Timoteo Creek - Reach 1 and Santa Ana River - Reach 5 Overlying Bunker Hill-B GMZ

/;5‘7 $ J\”\> = Retrospective Mode WY 2005 - 2016
)E:“«; " d SAN BERNARDINO 800 80,000
MOUNTAINS 1 Annual Recharge to Bunker HillF-B GMZ (Average = 17,812 acre-ftfyr)
T TOS Objective for Bunker Hill-B GMZ (330 mg/L)
] 2015 Ambient TDS Concentration in Bunker Hill-B GMZ (290 mg/L) i
—] 2-Year Volume-Weighted Average for TDS in Recharge (215 mg/L)
e 4 1 —+— Retrospective
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San Timoteo Creek — Reach 1; Santa Ana
f River - Reach 5 Overlying Bunker Hill-B GMZ

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

SAN BERNARDINO
MOUNTAINS

Original Calculation

Bunlie; Hill B
 EviiD SCEA | SCEB SCEC
SNRC
Assimila- Retrospective
Objective| Ambient tive Period 2020 Expect Discharge Mode
,,,,,, Capacity WY 2005 - 2016
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