
1 |    emwd.org

San Jacinto Groundwater Basin 
Water Quality Management Projects
(Perris North & Perris South Subbasins)
Tom Henderson, PG, CHg
Principal Engineering Geologist
April 6, 2022



6 |    emwd.org

Overview of EMWD
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About EMWD

• Five division publicly-elected 
Board of Directors

• More than 600 employees
• Annual budget of $441 million for 

FY 2021-22
• Five-year capital program of 

$534.5 million for FY 2021-22 to 
FY 2025-26
– More than 180 active capital 

projects
• Sixth largest public water utility 

in California
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EMWD Compared to Other Retail Water 
Agencies in California
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EMWD’s Service Area

• Moreno Valley to 
Temecula

• Seven cities and the 
unincorporated areas

• One of 26 member 
agencies of The 
Metropolitan Water 
District of Southern 
California (MWD)

• EMWD Representative 
to MWD: 
– Randy Record
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• Approximately
686 accounts
– 33,745 acre feet sold 

in FYE 2021
– Extensive agricultural 

irrigation, municipal 
irrigation, and 
environmental use

• Approximately 
263,000 accounts
– Four operating 

regional water 
reclamation facilities

– 74 million gallons per 
day capacity

– 47 millions gallons 
per day average

• Approximately 
159,000 accounts
– 82,395 acre feet sold 

in FYE 2021
– Imported water from 

State Water Project 
and Colorado River 
Aqueduct

– Groundwater wells 
(adjudicated basin)

– Menifee and Perris 
brackish desalters

Core Services
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Sources of Water

Best Practices
in Water Use Efficiency 

(Conservation)

Bay Delta

• 26 member agencies
• Owns Colorado River 

Aqueduct
• State Water Project 

Contractor
• Imports water to meet 

half of Southern 
California retail 
demands

• Typical demands: 2.1 
MAF 

• Demand forecast in 
FY 21/22: 1.77 MAF

EMWD Local Supplies:
• Groundwater 
• Brackish Desalination
• Recycled Water
• Stormwater Capture

Sierra Nevada 
Mountains

State Water 
Project 

Colorado 
River 

Aqueduct

EMWD
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Location of Water Supplies Entering EMWD’s System

• Imported Treated Water from 
MWD
– Henry J. Mills Water Filtration 

Plant (up to 155 cfs)
– Robert A. Skinner Water 

Filtration Plant (up to 85 cfs)

• Imported Raw Water from MWD
– Hemet Water Filtration Plant
– Perris Water Filtration Plant

• Groundwater Wells in Moreno 
Valley and the San Jacinto Valley

• Brackish Groundwater Wells in 
Menifee and Perris Valley
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Water Supply Portfolio

1990
Population served: 358,000

2021*
Population served: 870,500

Colorado River 
and State 

Water Project 
from MWD

66%

Groundwater
18%

Recycled 
Water

16%

Colorado River and 
State Water Project 

from MWD
48%

Recycled 
Water
36%

Groundwater
11%

Desalters
5%

*Total Water Supply: 147,734 AF per EMWD Annual Comprehensive Financial Report, FYE 2021
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Progress Since the Year 2000

Down

42%

Per Capita

Water Use

Up

8%

Recycled Water
Consumption

Service Area

Population

Up

93%

Down

3%

Imported Water
Consumption
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Infrastructure
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Drinking Water System

• 2 water filtration plants
• 3 desalination plants
• 2,534 miles of pipelines
• 86 pump stations
• 79 storage tanks
• 14 potable wells
• 13 brackish wells

Legend
� Tanks
¢ Pumping Plants
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Wastewater Collection and Treatment

• Four Regional Water Reclamation 
Facilities (RWRFs)
– San Jacinto Valley
– Moreno Valley
– Temecula Valley
– Perris Valley

• 74 MGD current permitted 
operating capacity

• 47 MGD current average flows

PVRWRF
22 MGD

MVRWRF
15 MGD

SJVRWRF
14 MGD

TVRWRF
23 MGD

Legend
¢ RWRFs
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Wastewater Collection and Reclamation

• 1,913 miles of sewer pipelines
• 51 active sewage lift stations

Legend
¢ Lift Stations



23 |    emwd.org

Recycled Water Program 

• Program started in 1960s
• Four treatment plants treating 

approximately 47 MGD to 
produce tertiary recycled water 
to Title 22 standards
– Agricultural irrigation

(~10,000 acres)
– Sport fields, golf courses, parks, 

schools, medians, recreational
– Wetlands and habitat

• San Jacinto Wildlife Area –
California Department of Fish 
and Wildlife

Strategic Goal:
100 Percent 
Beneficial 

Reuse

Succession 
Plan: Potable 

Reuse

33,745 AF sold 
in FYE 2021
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EMWD’s Recycled Water Program

• $200 million in capital investments
• 252 miles of recycled water pipeline
• Nearly 7,700 AF of seasonal storage
• Four pressure zones consisting of:

– 19.5 MG of elevated storage
– 24 active pump facilities 
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Recycled Water Usage Type FY 2020-21

Agriculture
22,127

Construction
77

Environmental
3,996

Golf Course 
1,627

Landscape
4,627

Recreational
1,246

Wholesale
1,564

AGRICULTURAL CONSTRUCTION ENVIRONMENTAL GOLF COURSE

LANDSCAPE RECREATIONAL WHOLESALE

*Per EMWD Customer Billing Data, FYE 2021
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Groundwater Management
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Basin Hydrology
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Groundwater Management Zones



30 |    emwd.org

Groundwater Management Areas
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EMWD is a Groundwater Sustainability Agency
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Depth to Bedrock
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Hydrogeological Conceptual Model
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Fall 2013-2018 Average Groundwater Elevation
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Depth to Water November 2018
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Ambient Average TDS by GMZ
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Groundwater Quality Monitoring Results (2013-2018)
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Ambient TDS & Nitrate (as N) Concentrations and Assimilative Capacity
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Groundwater Production Wells in 2018
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Groundwater Monitoring Network
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Use of Groundwater Models
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History

• SJFTM-2002 Model
– Flow & Transport Model of Entire San Jacinto Groundwater Basin
– Peer Reviewed Regional Planning Tool 
– Simulation Period (1984-1999)
– Numerous Model Applications
– Used to Evaluate Phase 1 of Desalination Project

• SJFM-2014 Model
– Flow Model Update
– Peer Reviewed Regional Planning Tool
– Simulation Period (1984-2012)
– Numerous Model Applications

• SJFM-2020 Update
– Updated Peer Reviewed Regional Planning Tool
– Simulation Period (1984-2018)
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San Jacinto Flow Model (SJFM) Grid
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SJFM Model Grid – Layer 1
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SJFM Model Grid – Layer 2
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SJFM Model Grid – Layer 3
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SJFM Model Grid – Layer 4
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SJFM Model Simulation Period 
(1984-2018)
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Water Quality Projects Design and 
Implementation
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Non-point Source Contaminant Extent
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Developing Water Quality Management Projects

• Use previous slide and discuss how water quality management projects 
were developed to improve the water quality conditions of the basin 
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Perris South Desalination Expansion Program
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Background & History

• EMWD Working with the US Army Corps of Engineers to put existing 
brackish water to beneficial use through desalination

• Several brackish water treatment plants
• Brine exported to the coast for disposal
• Ongoing expansion of existing desalter plant capacity
• Siting, drilling, construction and testing of desalter expansion wells

– Numerical modeling to support increased production and to site exploratory 
borings

– Exploratory borings to confirm existing hydrogeology and water quality and to 
support due diligence related to property acquisition

– Current effort is to support 3 future high-capacity desalter wells to augment 
current brackish water supply
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Perris South GMZ



57 |    emwd.org

Existing Brackish Water Wells



58 |    emwd.org

Project Design

• Potential new desalter 
well location evaluation

• Based on water supply 
availability evaluation 
completed using 
numerical groundwater 
flow model

• Will further vet these 
locations with exploratory 
boreholes

• 3 high-capacity desalter 
wells planned for this area
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Questions to be Answered Using the Groundwater Model

• Extraction Wells
– Number
– Locations
– Extraction Rates
– Effectiveness in Capturing High TDS Groundwater

• Monitoring Wells
– Number
– Locations
– Effectiveness in Monitoring Effectiveness of Program Wells 
– Effectiveness in Monitoring Basin Conditions

• Project Impact on Groundwater Levels
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Perris North Groundwater Contamination 
Prevention & Remediation Program
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Perris North GMZ
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Co-mingled Perchlorate, Nitrate, and VOC Area of Concern 
(Moreno Valley & Cactus Corridor North Areas)

EMWD 44 SMWC 04 

EMWD 49 Fir
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Co-mingled Area of Concern
(Cactus Corridor East and South Areas) 
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Background – Depth to Bedrock in Perris North

Subterranean Canyon

Lake Perris

Bedrock Ridge

Northern 
Area of Concern

Southern 
Area of Concern

1400

1500

700
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Groundwater Flow Direction

Direction of Groundwater Flow is generally north to south
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Project Design
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Project Funding

• State of California Proposition 1 Funding
– Matching funds, managed by SWRCB
– Original Project Funding Total (50/50 split) ~ $90M

• Project is on-going and in construction phase
– 6 Extraction Wells substantially complete
– Design and specifications for 53 monitoring wells at 16 

locations (clusters) underway
– Conveyance, well equipping, and raw treatment facilities in 

various stages of design, bidding, or construction



71 |    emwd.org

PFAS Plume in Perris North GMZ



72 |    emwd.org

Questions to be Answered Using the Groundwater Model

• Extraction Wells
– Number
– Locations
– Extraction Rates
– Effectiveness in Capturing Comingled Plumes

• Monitoring Wells
– Number
– Locations
– Effectiveness in Monitoring Effectiveness of Program Wells 
– Effectiveness in Monitoring Basin Conditions

• Project Impact on Groundwater Levels
• Project Impact on Local Plumes

– M&M Cleaners
– Shell Perris
– MARB

• Plumes
• EGETS Remediation System
• PFAS Plume
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Contact Information
Tom Henderson, PG, CHg
Principal Engineering Geologist
(951) 928-3777 Ext. 4584

Email: hendersont@emwd.org


