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COASTAL BRACKISH 
GROUNDWATER 
TREATMENT
Progress Update

MARYAM BRAL, PH.D., P.E. NATHAN JACOBSEN, P.E.  
Chief Engineer Water Program Manager
United Water Conservation District US Naval Base Ventura County

Outline
✦ Background 

✦ Project Objectives 

✦ Extraction Barrier Concept

✦ Project Progress Update 

✦ DWR Funding and Regulators Engagement

✦ U.S. Navy’s Role and Project Support

✦ Next Steps

✦ Benefits and Challenges

✦ Q/A Type “Brackish” in the 
Chat Box Now
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Proposed Location of 
Coastal Brackish 

Groundwater Extraction and 
Treatment 

Project (2019)

MANAGE – PROTECT – CONSERVE

Pumping Trough 
Pipeline (1986)

O-H Pipeline 
Wholesale Potable 

Water Delivery 
System (1956)

Pleasant Valley Pipeline and 
Reservoir System (1959)

Background

Project Objectives

✦ Provide a Sustainable Solution to combat Seawater Intrusion and Treat 
Aquifer Salinity Contamination

✦ Protect Local Groundwater Resources

✦ Enable NBVC to Meet its Water Security Goals (i.e., Supplemental Potable 
Supply)

✦ Increase Resilience of Regional Water Supplies (create a New drought-proof 
supply)

✦ Contribute to Sustainable Yield of Oxnard and Pleasant Valley Basins (Largest 
Water Supply Project) 

✦ Gain Regional Endorsement  
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Extraction Barrier Concept

Oxnard Aquifer Mugu Aquifer

Seawater Intrusion in the Upper Aquifer System
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2016
Oxnard 

Aquifer SWI 
Inland 
Extent 

Seawater Intrusion in the 
Upper Aquifer System

2016
Mugu 

Aquifer SWI 
Inland 
Extent 

Seawater Intrusion Today
Conceptual

Coastline

Leaky 
Confining 
LayerOcean

Artificial 
Recharge

Aquifer

Bedrock

Pumping = 
90,000+ 
AF/yr

Pumping impacts depicted on this figure are conceptual 
only, and do not reflect actual measurements or forecasts.

Seawater 
Intrusion
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Seawater Extraction Barrier
Conceptual

Coastline

Leaky 
Confining 
LayerOcean

Artificial 
Recharge in 
Forebay

Aquifer

Bedrock

Pumping = 
70,000+ 
AF/yr

Pumping impacts depicted on this figure are conceptual 
only, and do not reflect actual measurements or forecasts.

Seawater 
Intrusion

Pumping 
= 10,000 
AF/yr

Hydraulic 
barrier

Flow divide

Optimized Seawater Extraction Barrier
Conceptual

Coastline

Leaky 
Confining 
LayerOcean

Artificial 
Recharge in 
Forebay

Aquifer

Bedrock

Pumping = 
70,000+ 
AF/yr

Pumping impacts depicted on this figure are conceptual 
only, and do not reflect actual measurements or forecasts.

Seawater 
Intrusion

Pumping 
= 10,000 
AF/yr

Hydraulic 
barrier

Flow divide
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Progress Update

Proposed Extraction Well Locations and 
Coastal Brackish Groundwater Treatment 

Plant Location 

MUGU 
CANYON
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Proposed Coastal 
Extraction Well Locations

MUGU 
CANYON

Oxnard Aquifer Mugu Aquifer

Screened: 200 to 240 feet

Screened: 200 to 240 feet
Screened: 295 to 315 feet

Groundwater Sampling
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CM1A-220

Temp 66ºF

TDS 34,700 mg/L

Chloride 15,767 mg/L

Sulfate 2,153 mg/L

Iron 4.6 mg/L

Manganese 0.6 mg/L

Boron 2.2 mg/L

GP1-240, GP1-315,
GP2-240

Temp 69ºF

TDS 824 mg/L

Chloride 38 mg/L

Sulfate 313 mg/L

Iron 0.2 mg/L

Manganese 0.3 mg/L

Boron 0.6 mg/L

Groundwater Sample Results

Location for
Brine Concentration 
Storage and Treatment

Extraction
Wellfield Locations

Proposed Treatment Plant Location
Approx. 11 Acres

Product Water Delivery
to Oxnard Plain Users

Brine Disposal Connection

Connection
to NBVC Point Mugu

Domestic System
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Section N‐N’ Detail and 
Conceptual Project Optimal FlowModel pumping rates in 

Oxnard aquifer that avoid 
significant vertical flow down 
from perched aquifer

Model Mugu aquifer pumping 
rates to draw, over time, fresh 
water over area of mergence 
with lower aquifers Perched

Oxnard

Mugu
Fox Canyon

N

N’ (N)N (S)

Point Mugu Geological Map
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Section B—B’ Detail based on Lithology of Existing 
Borings and Wells in the Mugu Area

Mugu

Oxnard

Perched

Confining 
Units

Section H—H’ Detail based Lithology of Existing 
Borings and Wells on Point Mugu
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Section D-D’ Detail based on Lithology of 
Existing Borings and Wells on Point Mugu

DWR Funding and Regulators 
Engagement 

✦ DWR Prop 1 Round 1 Planning Grant 
Funding Support 

✦ Technical Advisory Committee (TAC)
meeting # 1 in September 2020 

 SWRCB 

 RWQCB, DDW

 FCGMA

 NBVC
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U.S. Navy’s Role and Project Support 

Type “Brackish” in the 
Chat Box Now
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NEXT STEPS

✦ Continue Groundwater Sampling

✦ Plan for new and deeper borings along the coast to develop geological 
characterization and verify continuity of confining units.

✦ Continue Groundwater Modeling to determine feasibility of the project 
through numerical modeling

✦ Schedule Technical Advisory Committee (TAC) Meeting # 2

✦ Finalize the Extraction Well Locations

✦ Start Programmatic Environmental Permitting Process

✦ Continue Public Outreach

Benefits and Challenges

Benefits 
✦ Reliable Local Supply, Regional Resilience 

✦ Sustainable Solution to Seawater Intrusion 
Problem

✦ Long-term Protection of Groundwater Basins

✦ Diverse Regional Water Supply Portfolio

✦ Contribution to Sustainable Yield of Oxnard 
and Pleasant Valley Basins (Largest Water 
Supply Project) 

✦ Production of Water with Superior Quality

✦ Potential for Yield Increase 

Challenges
✦ Environmental Permitting Compliance – CEQA/ 

NEPA

✦ Future Water Quality Regulations and New MCLs  

✦ CAPEX and OPEX – TBD as project advances

✦ Supply and Demand Balance

✦ Product Water/ Finished Water Quality 

✦ Product Water Distribution System – TBD 

✦ Brine Concentrate Management – minimal liquid 
discharge  
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Questions
Type “Brackish” in 
the Chat Box Now
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