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A Successful SNMP Enhances Water Supply Reliability

Water Supply Strategies
Addressing changing and
uncertain conditions—
Mitigating Risks

The San Bernardino
Basin Area (SBBA)

High quality GW supply—
critical to several agencies

* Climate change
* Prolonged droughts J
* Demand increase

Opportunities
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Phase 1 -- Water Quality Characterization
Ambient Water Quality Analysis
Nitrogen Loss Coefficients for the SBB

Phase 2 -- Project Planning and Impact Analysis

Phase 3 -- Salt and Nutrient Management Plan



Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Task 1 | Develop provisional water quality
objectives for the SBB GMZ

Task 2 | Estimate ambient water quality in the

SBB GMZ
Task 3 | Evaluate trends
in water quality and
quantify available
assimilative capacity
Task 4. | Identify potential areas of
significant water quality impairment for TDS
& nitrate
DRAFT TM-1: Water Quality Final TM-1: Water
Characterization Quality Characterization
If Required
Task 5 | Develop site-specific
nitrogen-loss coefficients for SBB Field work to support N-Loss Study
+ Determine efficacy of Sites
» Develop a Nitrogen-Loss Workplan for Approval
TM: Nitrogen

by Regional Board .
Nitrogen Loss

Workplan

Loss



Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Task 6 | Summarize the volume
and quality of imported water
recharged in the SBB

Task 7 | Summarize the volume
and quality of stormwater captured
by active recharge projects in the
SBB

TM-1: Recharged Water
Characterization

Task 8 | Characterize probable impacts to groundwater quality from recycled
water projects

TM-2: Recycled Water Evaluation ‘H

Task 9. | Characterize the probable cumulative and collective
impacts to groundwater quality

Task 10. | Characterize source loading for groundwaters impaired
by TDS or nitrate.

TM-3: Groundwater
Quality Evaluation



Phase 1.

AWQ Analysis
Update
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Proof of Concept
Recreate Objective Setting Period (1954-1973)
AWQ for Bunker Hill-A and Bunker Hill-B




Obijective Setting Period (1954-1973)
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Semi-consolidated Sediments

1973

Historical Ambient TDS Statistic

Source: Wildermuth Environmental, Inc. 2000. TIN/TDS Phase 2A

Data Required to Calculate AWQ

Water Quality Point Statistics

Water Quality Contours and
Raster Grid

 Groundwater Elevation Contours
and Raster Grid

 Grid Extract Table Data
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Obijective Setting Period (1954-1973)
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Bunker Hill Pressure Zone

* Includes both Bunker Hill-A and
Bunker Hill-B GMZs

« Two Layer Aquifer System
(Layer 1 and Layer 2)

* The layered portions of the BHP
are combined with the unlayered
portions
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Proof of Concept Objective Setting Period Ambient
Water Quality Computation

Nitrate
Water Change
Re- Change __ Quality Re- in
L ! Original ... C.
Original Computed in Historical Objective! Computed Historical
istorica
Management Zone Historical Water Quality Historical Historical A Historical Ambient
mbien
Ambient Objective? Ambient Ambient (1954 Ambient (1954-
(1954-1973)1 (1954- (1954- (1954- 1973)4
1973) 1
1973)2 1973)3 1973)2
Bunker Hill-A 2.7 2.7 2.3 -0.4 313 310 310 0
Bunker Hill-B 7.3 7.3 5.9 -1.4 332 330 320 -10
Lytle 1.5 1.5 1.5 0 264 260 260 0

1WEI, 2000. Technical memorandum: TIN/TDS Phase 2A, Tasks 1 through 5, TIN/TDS study of the Santa Ana Watershed. July 2000.

2This project.

3Assimaltive Capacity: Subtraction of Column 2 (Original Historical Ambient (1954-1973)) from Column 4 (Re-Computed Historical Ambient (1954-1973)

4 Assimilative Capacity: Subtraction of Column 6 (Re-Computed Historical Ambient (1954-1973)) from Column 8 ((Re-Computed Historical Ambient (1954-1973)




Nitrate — AWQ Assimilative Capacity

Nitrate as Nitrogen (mg/L)

Water Historical 1997 2003 2006 2009 2012 2015 2018

Management Zone Quality Ambient Ambient Ambient Ambient Ambient Ambient Ambient Ambient A55|mllaft|ve
Objective (1954-1973) (1978-1997) (1984-2003) (1987-2006) (1990-2009) (1993-2012) (1996-2015) (1999-2018) 2Pty
Bunker Hill-A 2.7 2.7 4.5 4.3 4.0 4.0 4.0 3.9 3.8 None (-1.1)
Bunker Hill-B 7.3 7.3 5.5 5.8 54 54 5.6 5.8 5.8 1.5
Lytle 1.5 1.5 2.8 2.7 2.7 2.6 2.5 2.4 2.4 None (-0.9)
San Timoteo -- "max
benefit" 5.0 2.7 2.9 ? ? 0.8 2.3 2.0 1.5 3.5
San Timoteo --
"antideg" 2.7 2.7 2.9 ? ? 0.8 2.3 2.0 1.5 1.2
Yucaipa -- "max
benefit" 5.0 4.2 5.2 5.4 5.3 6.2 6.3 6.2 5.9 None (-0.9)
Yucaipa -- "antideg" 4.2 4.2 5.2 5.8 5.3 6.2 6.3 6.2 5.9 None (-1.7)

Updated Assimilative Capacity -- Nitrate

Bunker Hill-A 2.3 — 3.8 = None (-1.5) mg/L

Bunker Hill-B5.9 -5.8 = 0.1 mg/L
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TDS — AWQ Assimilative Capacity

Total Dissolved Solids (mg/L)

Management Zone Water Historical 1997 2003 2006 2009 2012 2015 2018 Assimilative
Quality Ambient Ambient Ambient Ambient Ambient Ambient Ambient Ambient Capacity
Objective (1954-1973) (1978-1997) (1984-2003) (1987-2006) (1990-2009) (1993-2012) (1996-2015) (1999-2018)
Bunker Hill-A 310 313 350 320 330 340 340 330 330 None (-20)
Bunker Hill-B 330 332 260 280 280 270 280 290 280 50
Lytle 260 264 240 230 230 240 240 240 240 20
San Timoteo -- "max
benefit" 400 303 300 ? ? 420 410 420 420 None (-20)
San Timoteo --
"antideg" 300 303 300 ? ? 420 410 420 420 None (-120)
Yucaipa -- "max
benefit" 370 319 330 310 310 320 320 320 320 50
Yucaipa -- "antideg" 320 319 330 310 310 320 320 320 320 0

Updated Assimilative Capacity -- TDS

Bunker Hill-A 310 — 330 = None (-20) mg/L

Bunker Hill-B 320 — 280 = 40 mg/L
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Proof of Concept
Merge GMZs into 1 GMZ
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Recent AWQ (1999-2018)

SBB Management Zone
Nitrate

1

Assimilative Capacity
4.4-5.0 = -0.6 mg/L

| Nitrate MCL = 10 mg/L I

o

Explanation
sBEA Groundwater Management Zone
56 MO AWQ (maiL)
MO M Concentration
< 1.0 mgiL

.

) 10 molL

i

?.
5 - L =z20mgL

— .

y - s - Concentration undetermined

/ - - Note: Grid cell size & 400 x 400 meters.
A - “.| Forlayered GMZs {BunkerHill Fressure Zanes) the
s ! T s ! ighted ions are and

displayed

Prepared by:

References:

Prepared for:

tin:19mi

GWSC =5 f wei.

1. o

ardinmte Sysierm: NAD 1983 UTM Zane 11N

Projecion: Transverss Mercair

Dasrm:

Motk American 1981

Unis: Meser

Ambient Water Quality Recomputation Period
(1998-2018) SBBA Management Zone Nitrate
Original Bottom of Aquifer Calculations

%15‘1{' “" saltand Nutrient Management Plan
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Recent AWQ (1999-2018)
SBB Management Zone
TDS

[ 250 TDS AWQ (mg/L)
TDS Concentration
=100 mg/L

a

1n

1,000 mgiL

. 5 & i o - 2000men
i ‘.\ s ” h e - Concentration undetermined

i ‘,.j‘ o i - Note: Grid cellsize i 400 x 400 meters.
i - B A ~ “.| Forlsyered GMZs {Bunker-Hill Pressure Zones) the
g ! o s I io ions are and
/ displayed.

i

Assimilative Capacity
320-310 = 10 mg/L

El =

W .
e =
H
E T e
g o = h Y
: . N pric.. S
Prepared by: References: Prepared for Ambient Water Quality Recomputation Period
r i Yin - 1 3 mi  Cooprate Sysiam MAD 1983 UTM Zoee 1M (1999-2018) SBBA Management Zone TDS
LUJm UJ S C Dinte: 8242021 9 a5 1 2 S B e e Salt and Nutrient Management Plan Original Bottom of Aquifer Calculations




Updated AWQ Analysis
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Proof of Concept
Updated Aquifer Properties
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Recent AWQ (1999-2018)
SBB Management Zone — Updated aquifer properties
Nitrate

, 7 3 '
- ., [ Explanation
- .. ! Fon J s884 Groundwater Management Zone
- ; P { 56 NO AWQ (mgiL)
- H o
" = 3 i
= My

NO N Concentration
=1.0mglL

i i i 10 mgiL
I q
L !
. 4 o -
- i k - L =20mglL
- ;
i -, s .
B il b i - s [ concentration undetermined
i, 5 } < ] -
h o s i P Nate: Grid cellsize & 400 x 400 meters.
1 i . i o .|  Forlayered GMZs (BunkerHill Pressure Zones) the
i " 1 e B o ] 4 o 7 volume-weighted concentrations sre calculated and
'y ety i 3 - j : g displayed.
[
3
;

SBB GMZ
4.7 mg/L

Assimilative Capacity
4.2-4.7 = -0.5 mg/L

2y

Updated aquifer geometry and characteristics from the 3 i 2
Integrated Santa Ana River Model ]

Prepared for: Ambient Water Quality Recomputation Peried
TR e——— . TS

(1999-2018) SBBA Management Zone Nitrate
iaffey " Saltand Nutrient Management Plan




Recent AWQ Period(1999-2018)

SBB Management Zone — Updated aquifer properties

TDS

Pl
-

2

SBB GMZ
290 mg/L

Assimilative Capacity

300-290 = 10 mg/L |-

Integrated Santa Ana River Model

Updated aquifer geometry and characteristics from the

i ! e s | wvolume-weighted concentrations are calculated and
5 . -

Explanation

seBA Groundwater Management Zone
250 TDS AWQ (mglL)

TDS Concentration
=100 mg/L

1,000 mg/L

L >2,000 mglL

- Concentration undetermined

Note: Grid cell size ks 400 x 400 meters.
For layered GMZs (Bunker-Hill Pressure Zones) the

displayed.

R e N e

e i
-
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-

Prepared for:

gjw " saltand Nutrient Management Plan

Ambient Water Quality Recomputation Period
(1999-2018) SBBA Management Zocne TDS
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Summary of AWQ Analysis for TDS

Phase 2A1

Updated Aquifer Properties?

Groundwater

Management
Zone Quality

Objective

Water 2018
Ambient
(1999-2018)

Historical 2018
Ambient Ambient
(1954-1973) (1999-2018)

Historical 2018
Ambient Ambient
(1954-1973) (1999-2018)

Assimilative
Capacity

Assimilative
Capacity

Assimilative
Capacity

Bunker Hill-A 310 330 None (-20) 320 330 None (-10) 300 330 None (-30)

Bunker Hill-B 330 280 50 300 280 20 320 290 30
Lytle 260 240 20 260 240 20 240 220 20
SBB -- -- -- 310 310 0 300 290 10

LWEI, 2000. Technical memorandum: TIN/TDS Phase 2A, Tasks 1 through 5, TIN/TDS study of the Santa Ana Watershed. July 2000.

2This project.

21



Summary of AWQ Analysis for Nitrate

Phase 2A1

Updated Aquifer Properties?

Groundwater

Management
Zone Quality

Objective

Historical 2018
Ambient Ambient
(1954-1973) (1999-2018)

Historical 2018
Ambient Ambient
(1954-1973) (1999-2018)

Water 2018
Ambient
(1999-2018)

Assimilative
Capacity

Assimilative
Capacity

Assimilative
Capacity

Bunker Hill-A 2.7 3.8 None (-1.1) 2.3 3.8 None (-1.5) 2.0 3.4 None (-1.4)
Bunker Hill-B 7.3 5.8 1.5 5.9 5.8 0.1 5.8 5.9 None (-0.1)
Lytle 1.5 2.4 None (-0.9) 1.5 2.4 None (-0.9) 1.3 2.1 None (-0.8)
SBB -- -- -- 4.4 5 None (-0.6) 4.2 4.7 None (-0.5)

LWEI, 2000. Technical memorandum: TIN/TDS Phase 2A, Tasks 1 through 5, TIN/TDS study of the Santa Ana Watershed. July 2000.

2This project.
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Summary of AWQ Analysis for SBB GMZ

Ambient Water Quality for the San Bernardino
Groundwater Management Zone (mg/L)

Historical Current e
. ' . Assimilative
Constituent Ambient Ambient !
Capacity
(1954-1973) (1999-2018)
Nitrate 4.4 5.0 None (-0.6)
TDS 320 310 10 Ambient Water Quality for the San Bernardino

Groundwater Management Zone
Updated Aquifer Characteristics (mg/L)

Historical Current e
. ! . Assimilative
Constituent Ambient Ambient !
Capacity
(1954-1973) (1999-2018)
Nitrate 4.2 4.7 None (-0.5)
DS 300 290 10
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Summary of AWQ Analysis for SBB GMZ

« Updating the Aquifer Properties does not substantially change the AWQ

determinations

« Combining Bunker Hill-A, Bunker Hill-B, and Lytle GMZs does not create

additional assimilative capacity for TDS or Nitrate

* Phase 2: Project Planning and Impact Analysis Results will inform the

decision to combine GMZs or continue with individual GMZs

24



Questions?
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