
SANTA CRUZ 

MID-COUNTY GROUNDWATER 

SUSTAINABILITY PLANNING

Advisory Committee Meeting #12

Wednesday, October 24, 2018, 5:00 ð8:30 p.m.

Simpkins Family Swim Center, Santa Cruz



Welcome and Introductions

ÄGroundwater Sustainability Plan (GSP) 

Advisory Committee

ÄStaff

ÄPublic
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Meeting Objectives

Ã Receive update on work of the Groundwater Modeling 
Technical Advisory Committee.

Ã Review and discuss groundwater modeling results for 
sustainability strategies:
Ä Understand what we can learn from the results.

Ä Evaluate results against Minimum Thresholds and Measurable Objectives.

Ä Provide Advisory Committee feedback on Sustainable Management 
Criteria to inform next modeling iteration.

Ã Review federal and state statutory and regulatory framework 
governing potential Groundwater Sustainability Plan (GSP) 
management actions and projects related to water quality, and 
discuss staff proposal for groundwater quality sustainable 
management criteria.
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Agenda

5:00 Welcome, Introductions, Objectives, Agenda, GSP Project Timeline, 
and Project Updates 

5:10 Oral Communications

5:20 Update on Groundwater Modeling Technical Advisory 

Committee efforts

5:50 Groundwater Modeling Results for Sustainability Strategies

6:30 Break

6:45 [Continued] Groundwater Modeling Results for Sustainability Strategies

7:20 Public Comment

7:30 Groundwater Quality

8:10 Public Comment

8:20 Confirm September 26, 2018 Advisory Committee Meeting Summary

8:25 Recap and Next Steps

8:30 Adjourn

4



GSP Project Timeline

and Iterative Process
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GSP Project Timeline ðPhase 2
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Share

Project Updates
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Oral Communications
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Recommendation to Use Catalog Climate for 

Climate Change Scenario

Recommendation to Update Sea Level Rise 

Projection

Item 3. Model TAC Efforts
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Model Technical Advisory Committee
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Ã Bruce Daniels, Soquel Creek WD

Ä Ph. D. in hydroclimatology

Ä Board President

Ã Andy Fisher, UC Santa Cruz

Ä Professor, hydrogeology

Ã Barry Hecht, Balance Hydrologics

Ä Surface water-groundwater interactions

Ä Certified hydrogeologist

Ã Brian Lockwood, PajaroValley WMA

Ä Certified hydrogeologist

Ä General Manager

Ã Robert Marks, Pueblo Water Resources

Ä Certified hydrogeologist

Ä Consultant to City of Santa Cruz



Climate Based on Historical Catalog
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Ã Select mostly warm 
years from 1909-
2016

Ä +1.5 degree F

Ä -10% Rainfall

Ã Approach 
recommended by 
Dr. Andy Fisher 
and used by 
Metropolitan WD

Ã Used for reduced 
pumping runs



Downscaled Global Circulation Model 

(GCM)
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Ã GFDL2.1-A2 used for City of 
Santa Cruz Water Supply 
Advisory Committee (WSAC) 
planning

ÄCMIP3 released in 2010

Ã Used to evaluate technical 
feasibility of Aquifer Storage and 
Recovery (ASR) strategy

ÄBased on San Lorenzo River 
streamflow projections for GFDL2.1

Ã Downscaled to stations for 
GSFLOW model input



Comparison to CMIP5
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Ã Compared Catalog 

Climate and 

GFDL2.1 to 2013 

ensemble used by 

state

Ã Drier than most 

CMIP 5 models for 

Santa Cruz

Ã Not as hot as most 

CMIP 5 models for 

Santa Cruz Catalog Climate GFDL2.1



Climate Period Analysis Approach 

(Optional DWR Guidance)

DWR, 2018Ã Shift every month of 
historical period by 
climate change factors

Ä2030 & 2070 
provided 

Ã Removes effect of 
future inter-annual 
variability

Ã Multiple simulations 
required to evaluate 
changes over time



Model TAC Recommendations
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Ã No Scenario Represents Accurate Prediction of 

Future

ÄUse to plan for variety of conditions

Ã Recommend Catalog Climate for GSP

ÄConsecutive warm, dry years tests system

ÄShould consult with DWR

Ã Do not use individual GCM

ÄCombination of GCMs may be appropriate

Ã Climate Period Analysis may be appropriate

ÄSome issues identified for streamflow datasets



Sea Level Rise 

Ã Based on mean projections from 

National Research Council 2012 

report: 2070 vs 2000: +1.5 

feet

Ã Applied at offshore General 

Head Boundary

Ã Also add 1.5 feet to 

groundwater level proxies as 

Sustainable Management 

Criteria for seawater intrusion

Ä Protective elevation is relative to 

sea level

Outcrop

Model Edge



2018 Update of Projections
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Ã California Ocean Protection Council 2018 Update

ÄProvides projections for Monterey

Ã Use 5% Probability Projection Based on TAC 

Guidance

Ã 2.3 feet in 2070 for High Emissions Scenario 



Share

Questions
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1. Pumping Impacts on Key Sustainability Indicators

Å Review sensitivity tests

Å Modeled changes in municipal pumping

2. Effects of Stable Water Demand

3. Pumping Redistribution of Reduced Pumping

4. Example of Modeling Impacts of a Project: City of Santa Cruz ASR

Item 4. Groundwater Modeling Results 

for Sustainability Strategies 
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Review sensitivity tests

Modeled changes in Municipal Pumping

Item 4. Pumping Impacts on Key 

Sustainability Indicators
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Sustainability Indicators Relying on 

Groundwater Levels
Groundwater Level

Minimum Threshold

or Proxy

Non-Groundwater Level

Minimum Threshold

Significant &

Unreasonable Conditions

Currently Exist

Proxy

Proxy

Proxy

Proxy

V

O

O

Not

applicable

?

O

Sustainability

Indictors
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Projects/Management Actions Needed

What does it take to get groundwater levels above 

protective elevations?

Ã Move pumping inland

Ã River water for in-lieu or managed recharge

Ã Recharge of treated water

Ã Managed aquifer recharge of stormwater

Ã Conservation/curtailment
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Review Sensitivity Tests
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Ã Inland pumping

ÄSmall effect on coastal groundwater levels

ÄNeed to test effect on surface water

Ã Septic return flow assumptions

ÄSmall effect on coastal groundwater levels

Ã PajaroValley Boundary Condition

ÄAffects groundwater levels in Aromas area



Review Municipal Pumping Effect
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Ã Tested effect of surface water transfer

ÄHelps recover Purisima A unit groundwater levels

ÄHelps raise Tu unit groundwater levels but not enough

Ã Tested reducing from ~5,000 AFY groundwater 
demand to 3,450-3,750 AFY municipal pumping

ÄBaseline demand reductions may be underestimated

Ã Further redistribution is required to achieve Sustainable 
Management Criteria for seawater intrusion

ÄShifting pumping from Tu Unit and Aromas to Purisima A/BC 
appears promising

Ã Effect of non-municipal pumping in Aromas should be 
evaluated



Simulated groundwater levels do not recover 

without reduction in net extraction

Effects of Stable Demand
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Groundwater Demand Assumptions

Ã CWD pre-drought average 

2008-2011

Ã SqCWD2015 Urban 

Water Management Plan 

projections

Ä 3,900 afy 3,300 afy

Ã City of Santa Cruz 

cooperative agreement

Ã Pre-drought estimates for 

non-municipal pumping

Ã Demand projections may 

be underestimated

Projected Groundwater Demand in Basin

New laws facilitating Accessory Dwelling Units

Land use changes, such as cannabis cultivation

Higher demand would increase size of project/action 

needed to achieve sustainability



Stable Demand Runs

Ã SqCWDgroundwater 
demand stable at 3,900 
afy

Ã UWMP projection for 
2020-2025

Ã No reduction to 3,300 
afy by 2045

Ã Include surface water 
transfer of 215 AFY in 
non-critically dry years

ÄMunicipal pumping  of 
~4,750 AFY

Projected Groundwater Demand in Basin



Coastal Groundwater Levels

Purisima A Unit
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Projected

Stable



Coastal Groundwater Levels

Purisima BC Unit
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Projected

Stable



Coastal Groundwater Levels

Aromas Area (Purisima F Unit)
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Projected

Stable



Stable Demand Run Conclusions
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Ã Municipal pumping of ~4,750 afy for 2020-2069 

simulated based on maximum projected demand

Ã Simulated groundwater levels in Purisima do not 

recover

Ã Simulated groundwater levels in Aromas area 

decline slightly over time

Ã Simulated groundwater levels for Purisima A Unit 

and Tu Unit lower without surface water transfer



Pumping Redistribution of

Reduced Pumping
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May need additional reduction in pumping 

below 3,450 AFY even with pumping 

redistribution from Tu and Aromas to Purisima



Additional Pumping Redistribution
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Ã Reduce Pumping in Tu and Aromas; Increase in Purisima



Coastal Groundwater Levels

Purisima A Unit
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3450 AFY

Redistribute



Coastal Groundwater Levels

Tu Unit
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3,450 AFY

Redistribute



Coastal Groundwater Levels

Purisima BC Unit
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3,450 AFY

Redistribute



Coastal Groundwater Levels

Aromas Area (Purisima F Unit)
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3,450 AFY

Redistribute



Pumping Redistribution Conclusions
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Ã Simulated Purisima A Unit groundwater levels drop 

below sustainable management criteria

Ã Simulated Tu Unit groundwater levels stabilize

Ã Simulated Aromas area groundwater levels do not 

achieve sustainable management criteria at all 

wells

Ã Additional reduction of pumping below 3,450 AFY 

appears necessary



Break
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Example of Modeling Effects of a Project
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City of Santa Cruz Aquifer Storage and 

Recovery: 

Not Designed to Achieve Basin Sustainability but 

Shows Benefit



Ã Preferred option from City of Santa Cruz Water 

Supply Advisory Committee 

Ã Designed to meet City water shortage only

Ã Includes both injection and in-lieu options

Ã Phase I Technical Feasibility Investigation includes 

groundwater modeling

City of Santa Cruz ASR
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Groundwater Modeling
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Ã Primary Purpose for Phase I Feasibility Study

ÄEvaluate Storage Capacities 

ÄEvaluate Storage Losses

ÄEvaluate Per-Well Injection Rates

Ã Consider Groundwater Level Effects

ÄRelative to Baseline

ÄCompared to Sustainable Management Criteria

Ã Inputs Based on Confluence Model of San Lorenzo 

River Flows (Fiske)

Ä Incorporates projected demand and shortage



Climate Scenarios
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1. 1985-2015 

2. 1973-1984 

3. 2020-2069

Ä GFDL2.1-A2

Santa Cruz Rainfall

1973-1984 includes Design Drought of 1976-1977



Pumping/Injection Scenarios
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Ã In-lieu only

ÄReduced pumping at 

SqCWDPurisima wells

ÄRecovery pumping at new 

City wells

Ã ASR only

Ä Injection at new City wells

ÄRecovery pumping at same 

wells as injection

Ã In-lieu + ASR

Ã Baseline (No Projects)

In-Lieu and/or ASR

ASR Only

Scenarios developed by Pueblo Water Resources

for Phase I feasibility study



In-Lieu Recharge Only vs. Recovery

In-lieu recharge 

across SqCWD

Purisima Wells

Recovery from 

2 wells in City 

of Santa Cruz



ASR Injection Only vs. Recovery

Injection and

Recovery at 6

new wells



In-Lieu + Injection vs. Recovery

In-lieu recharge 

Across SqCWD

Purisima Wells

Injection and 

Recovery from 

2 wells in City 

of Santa Cruz



Coastal Groundwater Levels

Purisima A Unit (City Wells)
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In-Lieu

Both

Baseline

ASR



Coastal Groundwater Levels

Tu Unit
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In-Lieu
Both

Baseline

ASR


