
AGENDA TOPICS

1. Call to Order 

Introductions

2. Stakeholder Outreach Presentation

A. Basin Setting Chapter Review

The full Basin Setting Chapter Draft can be found at the following link.

https://geoscience.syncedtool.com/shares/file/BQFYJdpjxMQ/

B. Question & Answer 

3. Adjournment

This meeting will be held via Zoom.

Upper San Luis Rey Groundwater Subbasin G.S.A
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Pauma Valley GSA

Basin Setting Chapter

Contents
• General Setting
• Hydrogeologic Conceptual 

Model
• Geology
• Basin Boundaries
• Aquifer Systems
• Recharge/Discharge

• Groundwater Conditions
• Groundwater Elevations
• Groundwater Storage
• Water Quality
• Interconnected 

Groundwater/ Surface 
Water Systems

• Water Budgets

Goal
• Describe the Pauma and Pala Subbasin setting, including current/historical 

groundwater conditions and water budgets (sustainable yield).
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Geography
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Climate: Precipitation at Henshaw Dam
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Geology
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Geologic Cross‐Section: Upper San Luis Rey Valley
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Geologic Cross‐Section: Upper San Luis Rey Valley
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Geologic Cross‐Section: Pala Subbasin
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Geologic Cross‐Section: Pauma Subbasin
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Geologic Cross‐Section: Pauma Subbasin
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Soils

Explanation

Soil Survey Geographic (SSURGO)
Soil Type (Soil Survey Staff et al., 2020)

Group A: High infiltration rate

Group B: Moderate infiltration rate

Group C: Slow infiltration rate

Group D: Very slow infiltration rate
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Basin Boundaries – Pauma Subbasin



Pauma Valley GSA

Basin Boundaries – Pala Subbasin
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Groundwater Occurrence and Aquifer Systems

• Most water in the Subbasin is produced from alluvial 
aquifers

• Younger Alluvium along San Luis Rey River
• Alluvial Fan deposits

• Fractured rock systems are not typically considered an 
aquifer unit

• Reduced capacity
• Variable productivity
• Limited groundwater yield
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Groundwater Recharge and Discharge

Recharge from 
Mountain Front Runoff

Evapotranspiration Groundwater
Pumping

Areal Recharge
From Precipitation

Streambed
PercolationReturn Flow from

Applied Water

Rising Water Discharge to Streamflow
And Subsurface Outflow

Recycled
Water 

Spreading

Groundwater Recharge Term

Groundwater Discharge Term



Pauma Valley GSA

Groundwater Elevations ‐ 1991
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Groundwater Elevations ‐ 2020
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Hydrographs – Pala Subbasin
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Hydrographs – Pala Subbasin (continued)
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Hydrographs – Pauma Subbasin
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Hydrographs – Pauma Subbasin (continued)
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Groundwater Storage (Preliminary Estimate)

Groundwater Storage

1991 184,000 acre‐ft

2020 124,000 acre‐ft

Change ‐60,000 acre‐ft

Final estimate of groundwater storage will be based on results from the 
calibrated surface water/groundwater model
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Historical Water Quality – TDS (1952‐2017)
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Historical Water Quality – Nitrate (1952‐2017)
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Initial Monitoring Well Locations
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Current Water Quality ‐ TDS
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Current Water Quality ‐ Nitrate
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Potential Groundwater Dependent Vegetation (Pauma)
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Potential Groundwater Dependent Vegetation (Pala)
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Water Budget

Inflow = Outflow +/‐ Change in Groundwater Storage

Groundwater
Pumping ET

Discharge
to Streams

Areal Recharge
from 

Precipitation

Return
Flow from
Applied
Water

Recycled
Water

Spreading
Streambed
Percolation

Change in 
Groundwater Storage

Recharge
from Mtn.

Front Runoff

Subsurface
Outflow
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Water Budget Base Periods
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Projected Water Budget

• Development of model scenario(s) considering:

• Long‐term water supply planning

• Future projects and management actions

• Effects of climate change



Pauma Valley GSA

Upper San Luis Rey Model
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Upper San Luis Rey Surface Water Model
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Model Calibration
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Groundwater Inflows

Term Approach

Recharge from Mountain Front 
Runoff

Surface water model‐calculated based on 
observed precipitation, potential ET, soil type,  
land use, topography/slope, etc. 

Areal Recharge from Precipitation
Surface water model‐calculated based on 
observed precipitation, potential ET, soil type,  
land use, topography/slope, etc. 

Streambed Percolation
Groundwater model‐calculated based on 
simulated groundwater levels and surface water‐
calculated runoff/flow.

Return Flow from Applied Water Estimated using values from previous studies.

Recycled Water Spreading Based on historical records.
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Groundwater Outflows

Term Approach

Groundwater Pumping

Based on historical pumping (where available), or 
estimated based on land use, crop type (from 
DWR crop mapping), and water demand estimates 
(from County Department of Planning and Land 
Use).

Rising Water Discharge to Surface 
Water

Groundwater model‐calculated based on 
simulated groundwater elevation and streambed 
elevation.

Subsurface Outflow Groundwater model‐calculated based on 
simulated groundwater elevations.

Evapotranspiration

Groundwater model‐calculated based on 
simulated groundwater elevations, rooting depths, 
and consumptive use estimates from previous 
studies.
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Model Status
• Surface Water Model

• Physical model constructed (subwatershed areas, hydrologic parameters, etc.)
• Calibration of water balance and gaging stations complete 
• Surface water model output transfer for groundwater model input complete 

(recharge from mountain front runoff, precipitation, streamflow, tributary 
percolation)

• QA/QC complete
• Groundwater Model

• Physical model constructed (model boundaries, layers, initial aquifer parameters, 
etc.)

• Pumping, water level, and other flux data (spreading, return flow) compiled, Well 
Package, Recharge Package, and Target Well files developed

• Setting up ET Package based on Helix mapping
• Currently working on Steady State calibration (1991) for establishment of initial 

groundwater elevations.
• Next steps: Transient calibration (1991‐2020), QA/QC, model documentation
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Sustainable Yield (Preliminary Estimate)

• The maximum quantity of water, calculated 
over a base period representative of long‐term 
conditions in the basin… that can be withdrawn 
annually from a groundwater supply without 
causing an undesirable result. 

Sustainable Yield = Pumping +/‐ Change in Storage
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Example Crop Type Mapping (2018)

Source:
DWR, 2021. 2018 Statewide Crop Mapping GIS Map Service. California Natural Resources 
Agency, dated March 19. Available at: https://data.cnra.ca.gov/dataset/statewide‐crop‐
mapping/resource/898a116e‐53ae‐4d71‐b17e‐2d8b0146f143
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Estimated Agricultural Water Demand

Source: County, 2010. County of San Diego Department of Planning and 
Land Use: General Plan Update, Groundwater Study. Dated April.
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Groundwater Pumping (Preliminary Estimate)

• Reported pumping based on historical records, where 
available. 

= 8,000 acre‐ft/yr
• Unreported pumping was estimated to be water use not 
met by reported pumping, based on land use and crop 
type/coverage through time obtained from DWR and 
County Department of Planning and Land Use water 
demand estimates.

= 10,000 acre‐ft/yr

TOTAL PUMPING = 18,000 acre‐ft/yr (1991 – 2020)
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Sustainable Yield (Preliminary Estimate)

Sustainable Yield = Pumping +/‐ Change in Storage

Groundwater 
Pumping Change in Storage Sustainable Yield

18,000 acre‐ft/yr ‐2,000 acre‐ft/yr 16,000 acre‐ft/yr

Historical Period (1991 – 2020)

Final estimate of sustainable yield will be based on the comprehensive water 
budget from the calibrated surface water/groundwater model
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Quantification of Overdraft (Preliminary)

Period Groundwater Pumping Sustainable Yield (Est.)

Historical 1991 ‐ 2020 18,000 acre‐ft 16,000 acre‐ft/yr

Current 2016 ‐ 2020 16,000 acre‐ft ‐

Final evaluation of overdraft will be based on the comprehensive water budget 
from the calibrated surface water/groundwater model
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NEXT:  Sustainable Management 
Criteria Chapter
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NEXT:  Sustainable Management 
Criteria Chapter

Contents
• Description of Sustainability Goal (based on Basin Setting information)
• Measurable Objectives for each Sustainability Indicator
• Minimum Thresholds
• Undesirable Results

Goal
• Present measurable objectives and sustainability indicators for the basin 

and describe proposed sustainability actions.
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Upper San Luis Rey GSP Schedule
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Stakeholder Meetings
Meeting Date Draft Chapter

January 27, 2021 First Stakeholder Workshop

March 24, 2021 Plan Area

June 16, 2021 Basin Setting (Water Budget)

August (TBD) Sustainable Management Criteria

Sept 2021 (TBD) Projects and Management Actions

Sept/Oct 2021 (TBD) Plan Implementation

Nov 2021 (TBD) Public Review of Draft GSP 
(Public Hearing to Adopt GSP)
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Questions
Please feel free to contact us!

Geoscience Support Services, Inc. Yuima Municipal Water District

Lauren Wicks (Project Geohydrologist) Amy Reeh (Interim General Manager)
Lwicks@geoscience‐water.com amy@yuimamwd.com

Brian Villalobos (Principal Geohydrologist)
Bvillalobos@geoscience‐water.com


