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Seawater Intrusion

Increasing Population along Coastal Zones
Increasing Groundwater Use
Climate Change and Sea Water Rise
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Sustainable Groundwater

Management

The 2014 California Sustainable Groundwater
Management Act (SGMA)

= Seawater intrusion = undesirable result
Groundwater Sustainability Plans (GSPs) must
define a measurable objective to prevent
seawater intrusion.

= Draft Regs: “The minimum threshold for seawater
intrusion shall be the location where seawater
intrusion is considered significant... defined by a
numeric chloride concentration.”

= Long-term measurable objective: protective
groundwater elevations.
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Two Case Studies
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Santa Cruz
Mid-County
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Seaside Basin: Declining Groundwater Elevations
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Santa Cruz Mid-County Basin
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Model Challenges and Approach

Approach:



Model Challenges and Approach

Modeling density dependent flow is numerically intensive
Unknown location of freshwater-salt water interface

Model discretization limitations
Lack of offshore data

LR
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Calculating Protective Elevations

Ghyben-Herzberg
Does not account for outflow from aquifer
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Calculating Protective Elevations

Glover Equation
= Corrects for outflow
= As in Ghyben-Herzberg, does not account for hydrostratigraphy, bathymetry
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Cross-Sectional models have been used to provide more accurate
protective elevation calculations in complex layered systems
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Cross-Sectional Models
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SEAWAT 2000 Grid
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Not Protective - Too Low
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Too Protective - Too High

Ocean o S =$-——_-_= We"
e - g: :g——::: :7—_:Eff _ﬁgzzéééégfzz ||
: ipaer R Mitidle Paso Rolfied TP F R
i A T SR
A e e e P P P
H - - ;>Z; —:__:::EE_ A E EEE::::EEEEIZZZII— i :EEEE
EnEN NN ERRRREEE 7o AR RN Hilawer PasgiRollest HhocatioR
ANENENENERENEEENEREREE AN Bet sanis mRRERREASEEEEOA L aRauE NEHTH
:::::::::::::::EEEEEE:_:::EEEEEIIII ] :::::; g ;;;:::5—::§§§§§§§§§;::::§§§ 55;;
L el e e % T e Sank Manganita
e e e e e e e e e T T
::iiH;EJ-L_I;I:EI—E—EEEE____,:%EE a=i :::::_____ ::7___———___ _::
SeasRaN T BRI T NG
riCS e




Protective Interface - Minimum Groundwater
Elevation to Protect Location
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Parameter Uncertainty
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Monte Carlo Analysis

70% threshold for defining protective elevation
informed by stakeholder input

Cumulative Number of Parameter Sets
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Groundwater Elevation, meters MSL

Protective Groundwater Elevations - Seaside Basin

Sentinel Well 3
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Seaside Basinwide Groundwater Flow

Model

Calibrated to 1987-2008
groundwater level data
Used to evaluate 5
management alternatives
Baseline case
1) In-lieu recharge
2) In-lieu recharge and S
Injection ~ N xy
3) Shallow/deep groundwater S, 5 L R
injection N SR A
4) Coastal injection barrier e T
5) Redistribution of pumping
away from coastal area
Predictive Period 2009-2031
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Groundwater Eleration, ft HSL

Protective Groundwater Elevations: Santa Cruz Mid-

County Basin
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Sensitivity to Boundary Conditions

Cumul ative Mumber of Parameter Sets
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Santa Cruz Mid-County Basin

VEREFEE N E

Cross-sectional model results have informed
changes to pumping configuration
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Santa Cruz Mid-County Basin
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Protective Groundwater Elevations used as monitoring
criteria for Purisima Formation
Protective Groundwater Elevations will be used to evaluate

results of forthcoming groundwater-surface water model
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Conclusions

Method is an improvement over direct
calculations

Establishes flexible, locally-specific
measureable objectives

Specifically accounts for uncertainty

Can be used for adaptive management and
planning



iIse and Intrusi

Sea level rise may propagate inland through confined aquifers -
potentially low risk to protective groundwater elevations

= If discharge from freshwater aquifer remains constant, long-term impact of
intrusion may be mitigated
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