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Objectives

Understand the approach being taken to
evaluate potential projects and management
actions in the Basin

Understand how we use this to support selection
of PMAs that help achieve the basin’s
sustainability goals




Basic Approach

» Project development is not far along enough to be
specific on sources of water or volumes

» Model does not care where the water is coming from;
it just needs to know volumes and locations (spatially
and in which aquifer)

» Initial modeling approach is to estimate how much
water it takes to recover lowered groundwater levels
in the Santa Margarita and Lompico aquifers in the
area south of Bean Creek without causing negative
impacts by 2042




PMA Matrix Development Process

Step 1.
Preliminary PMA

Matrix
Development
(Complete)

Compile a list of
all existing and
proposed PMAs in
the Basin to

present a
comprehensive
suite of PMAs.

Step 2: Project

Development and
Groundwater

Modeling (In
Progress)

Begin
groundwater
modeling of
plausible
scenarios

Reduce PMA list
to those that are
deemed feasible
and appropriate,
and begin further
analysis and data
collection.

Step 3:
Update Matrix

with Combined
Qutcomes
(Upcoming)

Merge the results
of the modeling
and PMA data
collection to
finalize a suite of
project options
into a reduced
but more detailed
matrix.




Three Mechanisms for Increasing
Groundwater Levels (Replenish the Aquifers)

1. In-lieu (passive) recharge
2. Direct recharge by injection

3. Stormwater recharge of Santa Margarita aquifer

Replenish means not pumping
recharged water back out




In-Lieu/ Passive Recharge
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A system with excess surface water supply in the winter is able to provide some of that
surface water to a system reliant on groundwater, allowing that system to rest it’s
wells.



Direct Injection

Outflows to
surface water

1 GWL

Butano Aquifer

Conceptual, not to scale

This option is
more expensive

| than in-lieu

because new
infrastructure is
needed, but is a
direct way to get
water into a
targeted aquifer
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Proposed Model Scenarios in the Lompico Aquifer

Project Type Time of Frequency Approx.
Year Volume
AFY

Comments

>
§ Injection/Recovery Nov - Apr Inject every Inj = 780 City of Santa Cruz; used same
= injection year Recov = 760  climate scenario as GSP will use
a May - Oct  Extract only  over 50 years
T recovery dry years
‘sg) Injection only Year round Every year 560 SVWD; used different climate
= scenario as GSP will use
© In-Lieu Nov - Apr Wet years 610 SLVWD and SVWD don’t pump
%Y /Conjunctive Use their wells in the Scotts Valley
2 area in winter and but rather
g use excess surface water
2 Injection/Recovery Nov - Apr Every year Inj = 780 Inject in winter/spring and
§ injection Recov =725  pump out during summer/fall
g May - Oct over 50 years  (less 20%)
2 recovery

Injection only Year round  Every year 710 Expected that basin will fill

within 10 years

Due to the availability of surface water each year (based on climate change), the
already modeled injection/extraction scenario has a range of injection volumes over

50 yrs of:
max = 1930 AFY
min =116 AFY

Extraction range over 50 yrs of:
max = 1887 AFY
min =0 AFY



Already
modeled

On average over
50 years

780 AFY
Injection

into Lompico
Aquifer with
Recovery (ASR)

3 mgd injection
capacity needs 9
wells

[ 116 - 1,930

e

AFY injected
into Lompico
Nov-Apr

INEX

Every Year

Up to
1,890 AFY
recovery
May-Oct
Dry Years

10



N
=t
St

SANTA MARGARITA AQUIFER

What we can

learn from - INE
previous ASR I HHHHHM
modeling B ]

Storing water in the 55 B mewmew

R . -800 —{ [[__] Storage Change
Lom p] (e(0) aq ui1 fe r h as Tl [ Leakage to Monterey Formation

benefits for the ]
Santa Margarita T T T

aquifer 3 Lompico AuIFER

Less leakage to
Monterey Formation

More outflow to
creeks and springs

Injection wells
located too close to
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= EXPLANATION
ASR injection less recovery

2000 _ /I Reduced boundary inflow

CUMULATIVE DIFFERENCE FROM BASELINE
(ACRE-FEET), LOMPICO AQUIFER

2020 2030

Note these charts are shown cumulative changes from baseline conditions when there
is ASR in the Lomoico aquifer for 50 years with climate change factored in. Positive
numbers represent an increase and negative number represent a decrease.

The black line represents the cumulative amount of water stored in the aquifer taking
into account recovery.

The light blue bars in each chart are the change in storage
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ASR Impacts on Groundwater Levels
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These are two municipal wells near the ASR wells. The hydrographs show they are
predicted to respond to changing conditions due to ASR operations. Both of these
wells experience temporary declines in levels below their baseline levels (and likely the
historic minimum’s used as Minimum Thresholds).
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Already Modeled
560 AFY Indirect Potable Reuse
at El Pueblo Yard

at a Point in the Center of the El Pueblo Area Change in Basinwide Aquifer Storage Relative to Base Case
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At the location where water is injected, 6,000 AF of water in storage wi
150 ft increase in groundwater levels in the Increased baseflows t

Lompico aquifer over 15 - 20 years

Storage change are basinwide numbers. The analysis did not include breaking storage
changes down by aquifer.
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To be
modeled
610 AFY
In-Lieu
Recharge of
Lompico
Aquifer
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Location of potential in-lieu recharge
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To be
modeled

710 AFY
Injection into
Lompico
Aquifer
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Proposed Model Scenarios and Sensitivity
Run in the Santa Margarita Aquifer

Project Type Time of Frequency Approx.
Year Volume

AFY

100

Stormwater Recharge and Low Nov-Apr Annual
Impact Development

Sensitivity Run Type Time of Frequency Approx.
Year Volume
AFY

Eliminate private wells Year round Annual
pumping from Santa Margarita

aquifer and add that pumping

to public water system
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Model Outputs used to Evaluate
Different Options

» Effects on groundwater levels
» Rate and amount of Lompico aquifer recovery?

» Rate and amount of Santa Margarita aquifer recovery?

» Do levels rise to the point where they could cause
property damage?

» Effects on creek baseflows
» Change in groundwater in storage for each subarea
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Next Steps

» Start to develop the baseline (do nothing) scenario

» Future hydrology, including accounting for climate
change

» Projected water demand
» Projected bypass flows

» Develop 3 project and 2 management action scenarios

» Present results at future Board meeting
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Thank you for your participation!
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