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MINUTES 
WATER RESOURCES COMMITTEE 

Tuesday, March 1, 2022, at 9 a.m. 
UNITED WATER CONSERVATION DISTRICT 

Boardroom, 1701 N. Lombard Street, Oxnard CA 93030 
 

 
Committee Members Present:          
Chair Daniel Naumann  
Director Maulhardt 
Director McFadden 
 
Staff Present: 
Mauricio Guardado, Jr., general manager 
Anthony Emmert, assistant general manager 
Dan Detmer, water resources manager 
Dr. Zachary Hanson, hydrogeologist 
Kathleen Kuepper, hydrogeologist 
John Lindquist, senior hydrogeologist 
Murray McEachron, principal hydrologist 
Josh Perez, chief human resources officer 
Zachary Plummer, technology systems manager 
Bram Sercu, senior hydrologist 
Daryl Smith, controller 
Jason Sun, principal hydrogeologist – modeler  
 
Public Present: (see attached) 
Sam Collie, OPV Coalition 
Tony Morgan, DBS&A 
Betsy Cooper, Ventura Water 
 
OPEN SESSION: 9:01 a.m. 
Chair Naumann called the Water Resources Committee Meeting to order at 9:01 a.m. 
 
1. Public Comment 

Chair Naumann asked if there were any public comments for the Water Resources Committee. 
None were offered. 
 

2. Approval of Minutes - Motion 
Motion to approve the January 4, 2022, Water Resources Committee meeting minutes, Director 
McFadden; Second, Director Maulhardt. Voice vote: three ayes (Maulhardt, McFadden and 
Naumann); none opposed; motion carries 3/0. 
 

3. A Path to Achieving Water-Supply Sustainability in the OPV Basins (see attached slides) 
Senior Hydrogeologist John Lindquist made a presentation on achieving water sustainability in the 
Oxnard and Pleasant Valley (OPV) Basins. This presentation was also delivered to the Fox Canyon 
Groundwater Management Agency (FCGMA) at their February 23 Board of Directors Meeting. 

http://www.unitedwater.org/
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He explained how basin needs will be met by 2030 and how it can be done without implementing 
painful impacts such as reduced pumping, all while improving water quality and resilience. 
Director McFadden asked how well the presentation was received by FCGMA. Mr. Lindquist 
stated that Director Gene West has requested staff return with updates, and also asked for 
presentations from other project proponents. Director Maulhardt stated that many attendees were 
pleased with United’s presentation.  
 
General Manager Mauricio E. Guardado, Jr. emphasized that work is being conducted across the 
region. He believes that money should be directed towards funding projects that identify solutions, 
rather than legal attorney fees to help identify what are the problems. He added, local water 
managers should work collectively to help achieve these targets. Chair Naumann stated that he and 
Mr. Lindquist have been invited to present these updates to the City of Camarillo. 
 

4. Santa Paula Basin Annual Report for 2020 (see attached slides) 
Hydrogeologist Kathleen Kuepper made a presentation updating the Committee of the Santa Paula 
Basin (SP Basin) annual report. She stated that the SP Basin is adjudicated and managed differently 
than basins with GSPs. Ms. Kuepper highlighted aspects of the water budget and presented future 
simulated water levels for two wells which include the Department of Water Resources (DWR) 
climate change scenarios.  
 
Director Maulhardt asked if there is a better way to track the historical groundwater extractions 
data, potentially considering farm acreage changes, changing cropping patterns, and periods when 
agricultural land is fallowed. Water Resources Manager, Dan Detmer stated acreage data is 
collected through United’s semi-annual pumping statements. Director Maulhardt suggested that 
staff evaluate existing data points and identify if additional points are required for better analysis. 
Mr. Guardado, Jr. stated that he will work with Water Resources staff to identify a few options.  
 

5. Update on ongoing Groundwater Model Development Tasks (see attached slides) 
Principal Hydrogeologist – Modeler Dr. Jason Sun addressed the Committee, presenting updates 
on ongoing Groundwater Model development tasks. Director Maulhardt asked if vertical leakage 
is a direct result of well casing failures or if it is caused by natural geography. Dr. Sun stated that 
vertical flow simulated by the model is related to natural geological structures and vertical pressure 
gradients. He explained that leakage related to wells screened across multiple aquifers also occurs.  
Dr. Sun explained that thinning of the aquitards between the aquifers allows brackish water to leak 
down to deeper aquifers in specific areas. 
 
Director Maulhardt stated that upstream (areas north of the coast) pumping patterns cause a drop 
in pressure which have direct effects near the coast. The modeling supports the concept that even 
if we are not in a drought, we are now able to address the downgradient depression so that the flow 
direction is not upstream. Mr. Detmer agreed that the proposed extraction barrier addresses those 
issues. He added, Oxnard and Mugu are the main targets for the Extraction Barrier and Brackish 
Water Treatment (EBB Water) Project. Staff is considering some extraction from the Fox Canyon 
aquifer as well. 
 
Dr. Sun also described his initial efforts to develop a break-out model for the Semi-perched aquifer 
in the EBB Water Project area.  A layered model will be developed, allowing simulation of the 
seawater density wedge at the base of the aquifer, and lateral and vertical flow within the aquifer. 
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A Path to Achieving Water-Supply 
Sustainability in the OPV Basins before 
2030, without Rampdowns

Presented by John Lindquist ,  Senior  Hydrogeologist

Water  Resources Committee Meet ing

March 1,  2022

Las Posas Valley BasinMound Basin

THE SUSTAINABILITY CHALLENGES FACED BY THE 
OXNARD AND PLEASANT VALLEY (OPV) BASINS

Oxnard Sub-basin
(Basin)

Pleasant Valley
BasinInflowOutflow

Difference between Inflow & Outflow = -5,000 AFY
Seawater Intrusion = 8,000 AFY
Actual imbalance = ~13,000 AFY

InflowOutflow

Difference between Inflow 
& Outflow = +2,000 AFY
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MAIN POINTS OF THIS PRESENTATION

Proposed projects have additional benefits

3

Expansion of existing 
proven sources 

New supplies proposed 
by stakeholders 

“Balanced” pumping and 
recharge before 2030=+

Seawater intrusion can be contained, and even reversed

Recharge SWP 
Interconnect flush 

water (2025)

PROJECTS PROPOSED TO ACHIEVE BALANCE
BETWEEN DISCHARGE AND RECHARGE (SUPPLY AND DEMAND)

EBB Water
(2025-27)

Oxnard AWPF 
Water to Farms

(2015-23)

Incentivized Fallowing in 
Oxnard and PV Basins

New SWP imports
(starting in 2017)

Freeman 
Expansion 
(2025-36)

Expanded Conejo Creek 
Diversions

(private reservoirs and 
pipeline interconnects; 

2025?)

Oxnard AWPF 
Expansion

(2028?) ?
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PROGRESS ON RECYCLED WATER PROJECTS

Hueneme Rd. 
Pipeline Ext. 

(Oxnard)

Laguna Rd. Interconnect (United)
Recycled Water 

Connect (PVCWD)

Private Reservoir 
Storage Program 

(PVCWD)

5

RECENT EXTRA SWP IMPORTS IN RECENT YEARS
(WE’VE EXCEEDED OUR 6,000 AFY TARGET!)

Recent Purchases, Exchanges, and Transfers of State Water

Year Volume AF Type Partner

2017 10,000 Art 21

2017 2,678 Table A
2018 1,103 Table A
2019 15,000 Art 21 FCGMA
2019 1,000 Exchange SCVWA
2019 2,362 Table A
2020 5,625 Transfer Ventura
2020 788 Table A
2021 2,362 Transfer Casitas
2021 1,263 Transfer Casitas/Ventura

Total 44,071 AF (~25,000 AF “extra” 2019‐21)

Focused on 
increasing 
recharge at 

Saticoy and El Rio
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Upgrade inverted
siphon

Ferro Basin

Upgrade three 
Barrel Culvert

Upgrade Grand
Canal Headworks

PHASE 1 OF THE FREEMAN EXPANSION PROJECT



100% Design 
complete

Vineyard Ave. 
undercrossing

60% Design 
complete

Design to 
begin soon Freeman

Diversion
Desilting

Basin

Saticoy Spreading
Basins

Rose Pit

Noble Basins

7

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

BRACKISH 
TREATMENT 

PLANT 
LOCATION

AND

PIPELINE 
ALIGNMENTS

EBB Water
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DISTRIBUTION 
SYSTEM 

ALTERNATIVES 
ANALYSIS

WE CAN FIX THE DEFICIT (CHALLENGE #1)
(PROGRESS HAS ALREADY BEEN MADE!)

~13,000 AFY Pumping in 
Excess of Recharge

Additional SWP Imports

Recent Progress Toward 
Filling the Gap 

~13,000 AFY Pumping in 
Excess of Recharge

Recycled Water to Ag
(Oxnard, PVCWD, 

Camrosa, Camarillo)

Additional SWP Imports

2027 Target

Freeman Expansion

Treated Brackish Water

Recycled Water to Ag

+ more from Camarillo 
storm-water capture?

Build-out of additional phases of 
the Freeman Expansion project in 
the mid-2030s could:
 Provide additional high-quality 

water 

 Provide a “buffer” or “factor of 
safety” for our overall supply in 
case of unforeseen events or 
challenges

 Increase local supply

 Respond to climate change

10

9

10



6

Water Resources Committee Meeting 
Minutes ‐ Agenda Item 3

2022‐03‐01

HOW EXISTING SEAWATER INTRUSION CAN BE STOPPED
(REVERSED, ACTUALLY!)

Area of Planned 
Brackish-Water 
Extraction Well 

Field

2020 Inland Extent of 
Seawater Intrusion in 

Oxnard Aquifer

2070 Projected 
Inland Extent of 

Seawater Intrusion 
in Oxnard Aquifer
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OTHER BENEFITS OF NEW PROJECTS

Project

Resilience 
(drought‐
proof)

Water 
Quality

Reduce 
GHGs

Help 
DACs

Preserve 
Farmland

Low Cost 
for Water

Purchase more SWP water     
Freeman Expansion     
Extraction Barrier and 
Brackish Treatment 
(product water + 

sustainable yield gain)

   

Recycled Water   
Conejo Creek and PV 
Private Reservoirs   

Combined Benefit    
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SO, WHAT HAS BEEN ACCOMPLISHED TO DATE?

Oxnard is completing their Hueneme Road Pipeline Extension, now 
capable of delivering much more recycled water to agriculture

13

United and other agencies have responded to FCGMA’s call for new water 
supply projects

 Projects are now part of the GSPs (through 2021 Annual Reports)

 Submittal of SGM Grant application

United is achieving its 6,000 AFY (average) goal for increasing SWP imports
 Collaboration with other agencies has been critical for success

Design and planning already underway for new projects
 Expansion of proven sources

 New EBB Water project to prevent seawater intrusion and provide water

Recharge SWP 
Interconnect flush 

water (2025)

TOGETHER, THE PLANNED PROJECTS COMPRISE A PHYSICAL SOLUTION THAT
CAN MEET THE CURRENT GROUNDWATER NEEDS OF PUMPERS, WELL BEFORE 

THE 2040 DEADLINE TO ACHIEVE SUSTAINABILITY

EBB Water
(2025-27)

Oxnard AWPF 
Water to Farms

(2015-23)

New SWP imports
(starting in 2017)

Freeman 
Expansion 
(2025-36)

Expanded Conejo Creek 
Diversions

(private reservoirs and 
pipeline interconnects; 

2025?)

Oxnard AWPF 
Expansion

(2028?)
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NEXT STEPS

Advance project design approaches to meet stakeholder 
needs:
 Refine project details, costs, and options

 Listen to input on critical factors for success

Refine, optimize, and work out details:
 Inject or extract to limit seawater intrusion at Port Hueneme?

 Input from Navy on number and location of extraction well sites

 Consider alternatives, refine cost/benefit analysis as designs 
advance

15

QUESTIONS?

15

16
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Supporting Slides
(for responding to potential questions)

The Evolution of 
Seawater 

Intrusion Barriers 
in California

Los Angeles County
• 290 injection wells
• 17.2 miles
• -30,000 AFY

Orange County
• 108 injection wells
• 2.5 miles
• -30,000 AFY

Alameda County (Newark Aquifer 
Reclamation Program)
• ~10 brackish extraction wells
• ~3 miles
• +11,000 AFY treated brackish 

water produced for M&I use
Monterey County (proposed)
• 22 brackish extraction wells
• 8.5 miles
• Treated brackish water to be 

produced for recharge or use

Brackish extraction 
now proposed in 
LA and Orange Co.

17
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Total Cost per AFY for All Projects
(from a presentation at United WCD’s Water Sustainability Summit 2 in October 2021)

0

200

400

600

800

1,000

1,200

1,400

Cost for "new" water,
not including grant
funding for capital

costs

Cost for "new" water,
including grant

funding for capital
costs

Cost as an additional
"replenishment fee,"
including grants for

capital costs

Cost
per
AFY
($)

O&M Costs

Capital Costs

19
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2020 Santa Paula Basin Annual Report

Presented by Kathleen Kuepper,  Hydrogeologist

Water  Resources Committee Meet ing

March 1,  2022

OUTLINE

 2020 Santa Paula basin conditions

Water budget information from United GW model 

Model forecasts of future conditions

2

1

2



Water Resources Committee Meeting 
Minutes ‐ Agenda Item 4

2

2022‐03‐01

3

Hydrologic 
Indicator

2020

Avg. 
During 
Period 

of 
Record

Period 
of 

Record

WY Rainfall
15.04” 17.15”

1890-

2020

CY Rainfall
8.78” 16.97”

1890-

2020
WY Discharge 
SP Creek (AF/yr) 9,758 17,811

1928-

2020

WY Discharge in 
SCR at Freeman 
Diversion (AF/yr)

87,497 202,025
1956-

2020

HYDROLOGIC INDICATORS

RAINFALL

Year
Jan + Feb 
ppt. (in.)

March – June 
ppt. (in.) 

1912 0.18 9.68

1947 0.75 0.79

1965 0.61 6.03

1972 0.38 0.16

1984 0.00 0.46

2020 0.79 6.63

2022 <1.0 ??

0

1

2

3

4

5

6

7

8

9
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Santa Paula-UWCD
Saticoy County Yard
Wheeler Canyon
Santa Paula-Wilson Ranch

Water Year 
Calendar Year 

Monthly Average Santa Paula (UWCD, 
Wilson Ranch) (1890 - 2020)
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HISTORICAL GROUNDWATER EXTRACTIONS

Reported 
Agricultural 
Pumping

Reported 
Municipal & 
Industrial 
Pumping

21,213 AF 2020

0
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Calendar Year

Combined allocations in Santa 
Paula Basin (original Judgment 
in 1996, amended in 2010)

25,278 AF Avg 1980-2020

5

SURFACE WATER QUALITY SUMMARY

Statistic
Concentration (mg/L)

Chloride Nitrate (NO3
−) TDS Sulfate

CY 2020 Average 41 13.4 875 360

Long-Term Average 45 10.6 859 379

Statistic
Concentration (mg/L)

Chloride Nitrate (NO3
−) TDS Sulfate

CY 2020 Average 69 4.8 1,130 478

Long-Term Average 64 5.9 1,143 530 Surface water sample site 
SCR at Freeman Diversion

Surface water 
sample site 
SP Creek near SP

6

5
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GROUNDWATER QUALITY SUMMARY

Statistic
Concentration (mg/L)

Chloride Nitrate (NO3
−) TDS Sulfate

CY 2020 Average 72.1 7.2 1,290 548

Long-Term Average 69.8 10.2 1,308 541

Statistic
Concentration (mg/L)

Hardness Alkalinity Iron Manganese

CY 2020 Average 646 263 0.075 0.233

Long-Term Average 646 269 0.146 0.244

7

CHANGE IN STORAGE

Spring 2019 -
Spring 2020

Increasing 
water levels

Decreasing 
water levels

8
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SP BASIN WATER BUDGET - INFLOWS

Santa Paula Basin

GW INFLOW from 
Fillmore basin

Percolation of surface water 
from SCR and SP Creek 
= 2,165 AF/yr

Percolation of 
treated wastewater,
septic systems,
rainfall,
irrigation and M&I water

Areal Recharge
= 15,796 AF/yr

= 17,965 AF/yr

Imported water from 
Fillmore and Oxnard Basins
= 5,196 AF est. 2020

9

SP BASIN WATER BUDGET - OUTFLOWS

Santa Paula Basin
GW OUTFLOW 

Mound and Oxnard 
basins

Rising GW and 
evapotranspiration 
in the SCR channel
= 8,690 AF/yr

Pumping from water supply wells
= 21,213 AF reported 2020

= 8,308 AF/yr

Exported water to Mound Basin
= 932 AF est. 2020

10
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SUMMARY OF ESTIMATES RELATED TO 
GROUNDWATER INFLOW AND OUTFLOW

Outflow 
(AF/yr)

Representative 
Years Source

7,200 1936 - 1951 DWR, 1956

1,800 1936 - 1957 Mann, 1959

1,800 1956 - 1990 Law/Crandall, 1993

9,100 1996 - 2012 LWA and others, 2015

7,350 1999 - 2012 DBS&A and RCS, 2017

8,308 1985 - 2015 UWCD, 2021

Inflow 
(AF/yr)

Representative 
Years Source

11,500 1936 - 1951 DWR, 1956

5,400 1936 - 1957 Mann, 1959

3,900 1956 - 1990 Law/Crandall, 1993

16,990 1996 - 2012 LWA and others, 2015

19,700 1947 - 2014 Bachman, 2015

25,244 1999 - 2012 DBS&A and RCS, 2017

17,965 1985 - 2015 UWCD, 2021

Santa Paula BasinGW OUTFLOW GW INFLOW

WELL 03N21W16K01S LOCATION

03N21W16K01S
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WELL 03N21W16K01S
FUTURE MODEL SIMULATED WATER LEVELS
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Baseline

2030 CF

2070 CF

GW Elevation in 2019 
approximately 190 ft msl
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WELL 02N22W03K02S LOCATION

02N22W03K02S
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WELL 02N22W03K02S
FUTURE MODEL SIMULATED WATER LEVELS
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2070 CF

GW Elevation in 2019 
approximately 110 ft msl
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QUESTIONS?
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Update on Groundwater Model

Presented by Dr.  Jason Sun,  Ph.D. ,  P.E,  Pr incipal  Hydrogeologist /Modeler

Water  Resources Committee Meet ing

March 1,  2022

THREE GROUNDWATER MODELS

• Coastal Plain Model 
(2018 Model) in red line

Monthly timestep 1985-2015

• Regional Model (2020 
Model) in blue line

Daily time step 1985-2019

• USG Model (Transport 
Model)

Monthly timestep 1985-2015
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USG MODEL (TRANSPORT MODEL) IS BASED ON THE COASTAL 
PLAIN MODEL WITH UNSTRUCTURED GRID (2000, 1000, 500 FT)

SEAWATER INLAND EXTENT CALIBRATION

• Review the local geology near Mugu Canyon to better address the vertical 
leakage between aquifers 

• From Oxnard aquifer to Mugu aquifer
• From Mugu aquifer to Hueneme, Fox Canyon aquifers

• Calibrated the USG Model to simulate the SWI extent in all aquifers 
including Oxnard, Mugu, Hueneme, Fox Canyon, and Grimes Canyon)

• Prop 1 Grant was to simulate the Oxnard and Mugu aquifers
• LAS (Hueneme, Fox Canyon, Grimes Canyon aquifers) is also included

• The calibration was completed in February 2022

4
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Oxnard aquifer Mugu aquifer

Hydrogeologists (Eric Elliot and Dan Detmer) refined the conceptual model
Based on the geology, there is a vertical leakage from Oxnard to Mugu 
aquifer because of the thin (<5 ft) aquitard

5

Fox Canyon aquifer

Grimes Canyon aquifer

Based on the geology, there is a vertical leakage 
from Mugu aquifer to Fox Canyon aquifer near 
Mugu Canyon because the Hueneme aquifer is 
pinched out

6
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COASTAL PLAIN MODEL UPGRADE

• Add 2016-2019 to the current simulation period (1985-2015)

• Extend the active cell boundary to be consistent with the Regional Model

• Revise the boundary conditions with Santa Paula basin based on the 
Regional Model

• Apply upgrade to the USG Model

• The upgrade will be completed this week

7

• Coastal Plain Model in red line
• Regional Model in black line
• Upgraded Coastal Plain Model in Blue line

The upgraded Coastal 
Plain Model (2022 
Model) will be more 
consistent with the 
Regional Model (2020 
Model) than the 2018 
Coastal Plain Model

The model consistency 
will benefit future model 
update/maintenance

8
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FUTURE MODEL DEVELOPMENT

• Develop a break-out model near the Mugu 
area to better simulate the seawater density 
wedge in the Semi-Perched aquifer

• Eric Elliot has refined the Semi-Perched aquifer 
with more detailed sub-units

• Staff will simulate the Semi-Perched aquifer with 
more (5) model layers and finer grid cells

• Dr. Hanson will add land subsidence to the 
model simulation

• Transfer model input capability to young staff

9

QUESTIONS/COMMENTS?

UWCD Groundwater Model list

10

Coastal Plain Model
Coastal Plain Model 

Upgrade
Regional Model USG Model

Flow Flow Flow
Flow + Transport + 

Density

GSPs for FCGMA
GSPs for Fillmore, 

Piru and Mound
Brackish water

Monthly Monthly Daily Monthly

1985‐2015 1985‐2019 1985‐2019 1985‐2015 (2019)

2018 Model 2022 Model 2020 Model
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