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Complete AWWA Water Loss audit Reports can be downloaded here: WUEdata - Water Audit Plans 

https://wuedata.water.ca.gov/awwa_plans
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LA HABRA-BREA 

MANAGEMENT AREA 

SECTION 1. EXECUTIVE SUMMARY 

The agencies within Basin 8-1 collaborated to prepare and submit an Alternative to a 

Groundwater Sustainability Plan (GSP).  In accordance with Water Code §10733.6(b)(3), the 

Alternative presented an analysis of basin conditions that demonstrated that the Basin had 

operated within its sustainable yield over a period of at least 10 years.  The Alternative was 

submitted to DWR on December 22, 2016.  On July 17, 2019, DWR determined that the 

Alternative satisfied SGMA objectives and was therefore approved.   

Approved alternatives are required to submit annual reports to DWR on April 1 of each 

year.  Annual reports for Basin 8-1 were submitted to DWR as follows: 

• Water Year 2016-17, Submitted on March 29, 2018 

• Water Year 2017-18, Submitted on March 29, 2019 

• Water Year 2018-19, Submitted on March 30, 2020 

• Water Year 2019-20, Submitted on March 30, 2021  

According to Water Code §10733.8, “At least every five years after initial submission of a plan 

pursuant to Section 10733.4, the department shall review any available groundwater 

sustainability plan or alternative submitted in accordance with Section 10733.6, and the 

implementation of the corresponding groundwater sustainability program for consistency with 

this part, including achieving the sustainability goal.  The department shall issue an assessment 

for each basin for which a plan or alternative has been submitted in accordance with this 

chapter, with an emphasis on assessing progress in achieving the sustainability goal within the 

basin. The assessment may include recommended corrective actions to address any 

deficiencies identified by the department.”   

The Basin 8-1 Alternative, submitted on December 22, 2016, will be referenced to as the 2017 

Alternative. This document represents the first five-year update, herein referenced as the 2022 

Update, which is due January 1, 2022. The 2017 Alternative was a comprehensive document 

showing that Basin 8-1 had been managed sustainably for more than 10 years. For the 2022 

Update, the focus is on documenting that the basin has been continued to be sustainably 

management during the five years since the 2017 Alternative was submitted and to present any 

new information from the last five years. As such, the 2017 Alternative is considered a key 

reference document with background information that is not duplicated in the 2022 Update.  

The La Habra-Brea Management Area overlies the extents of the La Habra Groundwater Basin, 

referenced herein. Figure 1-1 shows the extent of the La Habra Groundwater Basin and the 

cities (La Habra and Brea) with jurisdiction in the La Habra-Brea Management Area. 
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Figure 1-1. La Habra Groundwater Basin. 

 

Groundwater resources protection is considered a critical component for safeguarding the long-

term sustainability of the La Habra Groundwater Basin. The La Habra GSA has continued to 

sustainably manage groundwater resources within the La Habra Groundwater Basin. 

Groundwater production over the past five years has been within the safe yield of the basin. 

Accordingly, no undesirable effects have been observed within the La Habra-Brea Management 

Area.   

As the City of La Habra (or City) currently depends on local groundwater to meet approximately 

40 percent of its water consumption, preserving the sustainability of the La Habra Groundwater 

Basin is essential for the well-being of the City. Currently (and historically), the City of La Habra 

manages (and has managed) the La Habra Groundwater Basin through management plans and 

programs for groundwater levels, basin storage, and water quality. 
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SECTION 2. AGENCY INFORMATION 

2.1 HISTORY OF AGENCIES IN LA HABRA GROUNDWATER 

BASIN 

Historically, the Cities of La Habra and Brea have managed the groundwater resources in the 

La Habra Groundwater Basin. The history of the agencies can be found in the 2017 Alternative.  

 

 

Figure 2-1: Cities of La Habra and Brea within Basin 8-1.
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2.2  GOVERNANCE AND MANAGEMENT STRUCTURE 

See the 2017 Alternative for a discussion on governance and management structure.  

2.3  LEGAL AUTHORITY 

See the 2017 Alternative for a discussion on legal authority.  

2.4 BUDGET  

See the 2017 Alternative for a discussion on the budget.  
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SECTION 3. MANAGEMENT AREA DESCRIPTION 

3.1 LA HABRA GROUNDWATER BASIN SERVICE AREA  

The La Habra-Brea Management Area refers to the northwestern portion of Basin 8-1, as 

defined by DWR Bulletin 118, overlying the La Habra Groundwater Basin. This management 

area is outside of the jurisdiction of OCWD. As discussed in Section 2.2, the City of La Habra 

adopted a resolution establishing it as a GSA, under a memorandum of agreement with the City 

of Brea, for management of the La Habra Groundwater Basin underlying the two cities. The City 

adopted a second resolution to establish the La Habra Basin as a separate basin from Basin 8-

1.  OCWD adopted a resolution to support the City’s establishment of the La Habra Basin.  

3.1.1 Jurisdictional Boundaries 

The historical La Habra Groundwater Basin as described in DWR Bulletin 45 (1934) and Bulletin 

53 (1947) is located in both Los Angeles (western basin) and Orange Counties (eastern basin) 

(see Figure 3-1). The majority of the historical La Habra Basin located in Los Angeles County is 

within Basin 4-11, the Coastal Plain of Los Angeles, as depicted in DWR Bulletin 118 (2003 

update); the entirety of the La Habra Basin located in Los Angeles County is within the area 

subject to the terms of the Central Basin Adjudication. The majority of the historical La Habra 

Basin located in Orange County is within Basin 8-1, the Coastal Plain of Orange County as 

depicted in DWR Bulletin 118. Only a small portion of the historical La Habra Basin in Orange 

County is within the boundaries of the Orange County Water District. 

The Cities of La Habra and Brea overlie a portion of the La Habra Groundwater Basin that is not 

within the area subject to the terms of the Central Basin Adjudication, nor within the boundaries 

of the Orange County Water District. The La Habra Groundwater Basin, referred to herein, 

includes all of the City of La Habra and the portion of the City of Brea within Basin 8-1 but not 

within the jurisdiction of Orange County Water District, overlying the historical La Habra 

Groundwater Basin (see Figure 3-2). 
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Figure 3-1: Historical La Habra Groundwater Basin (DWR, 1934. DWR, 1937). 

 

Figure 3-2. La Habra Groundwater Basin.
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3.1.2 Existing Land Use Designations 

The major land use within the City of La Habra is low-density residential with pockets of 

medium-density residential areas. Portions of La Habra consist of commercial and light 

industrial land uses. Likewise, land use within the City of Brea is primarily residential with 

sections of commercial and industrial facilities.  

3.2 GROUNDWATER CONDITIONS 

The geologic structure of the La Habra Groundwater Basin is dominated by the La Habra 

Syncline, a northwest trending, U-shaped down-fold.  The syncline is deepest in the Brea area 

and becomes increasingly shallower to the west and is bounded by the Whittier Fault within the 

Puente Hills to the north and the Coyote Hills to the south (Montgomery, 1977).  The La Habra 

Syncline produces the La Habra Valley, a naturally-occurring valley, where significant amounts 

of groundwater have accumulated over the past 150,000 years (Malcolm Pirnie, 2011a).          

3.2.1 Groundwater Elevation  

Groundwater within the La Habra Groundwater Basin generally flows from the Puente Hills in a 

south or southwesterly direction. Subsurface flow out of the basin occurs near Coyote and La 

Mirada Creeks into the Coastal Plain of Los Angeles and at the gap between the East and West 

Coyote Hills into the Coastal Plain of Orange County (Stetson, 2014).  

A groundwater level hydrograph for a well completed in the Alluvium shows water levels 

declining to their lowest level in the 1950s, and recovering during the 1970s.  More recent data 

from a nearby well shows a leveling off of water levels through the 1990s.  Two other wells 

completed in the alluvium also show relatively flat water levels from the 1970s through the 

1990s (Stetson, 2014).  

Wells completed in the San Pedro Formation show rising groundwater levels.  The lowest 

groundwater levels in this aquifer were observed during the 1930s and 1940s, with water levels 

recovering about 60 feet through 1972.  This corresponds to DWR Bulletin No. 53 (1947) stating 

that the La Habra Groundwater Basin was in overdraft.   More recent data show an overall rising 

trend of 50 to 60 feet in groundwater levels from 1970 through 2007 and a slight decline during 

more recent years.  There were no water levels available for the La Habra Formation. See 

Section 3.2.3 for more information.  

3.2.2 Regional Pumping Patterns 

The transmissivity of a groundwater basin is the rate at which groundwater flows horizontally 

through the aquifer.  Based on Montgomery (1977), the following are the estimated 

transmissivities in gallons per day per foot (gpd/ft) for each of the water-bearing zones of the La 

Habra Groundwater Basin. 
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• Alluvium: 200 gpd/ft to 10,000 gpd/ft   

• La Habra Formation: 25,000 gpd/ft  

• San Pedro Formation: 60,000 gpd/ft     

Historically, all three water-bearing zones of the La Habra Groundwater Basin were developed 

for domestic and irrigation purposes, with most wells drilled between 1916 and 1940.  The City 

of La Habra originally drilled three production wells in the deeper aquifers. Groundwater 

production in these wells ceased in 1968 (Montgomery, 1977).  Based on Montgomery (1979), 

the Alluvium and La Habra Formations are not considered to have groundwater development 

potential for the following reasons: the Alluvium is limited in thickness and extent, has low 

permeability characteristics, and is of poor water quality while the La Habra Formation’s 

permeable sand and gravel zones are thin and discontinuous. Groundwater production in the 

San Pedro Formation continues to this day.  Based on Montgomery (1977), the following are 

expected well yields for each of the water-bearing zones of the La Habra Groundwater Basin. 

• Alluvium: 200 gpm   

• La Habra Formation: 100 gpm to 400 gpm  

• San Pedro Formation: 300 gpm to 800 gpm     

The City of La Habra pumps local groundwater from the La Habra Groundwater Basin from 

three production wells: the Idaho Street Well, the La Bonita Well, and the Portola Well. The 

Idaho Street Well has a capacity of 2,000 gpm but is regulated at 1,500 gpm. Water pumped 

from the Idaho Street Well requires treatment before entering the distribution system. This 

treatment consists of chlorination, air-stripping to remove ammonia and hydrogen sulfide, and 

the addition of sodium hexametaphosphate to sequester iron and manganese (Malcolm Pirnie, 

2011a). The capacities of the La Bonita Well and the Portola Well are 850 gpm and 1,200 gpm, 

respectively.  

The City of Brea owns and operates one non-potable groundwater well used for irrigation at the 

Brea Creek Golf Course (Brea, Water Master Plan Update, November 2009). The maximum 

capacity of this well is 450 gpm.  

Table 3-1: Groundwater Production in La Habra Groundwater Basin. Acre-Feet per Year. 

Year City of La 

Habra 

City of Brea1 Total 

2011 1,849 76 1,925 

2012 1,865 86 1,951 

2013 3,073 82 3,155 

2014 4,094 121 4,215 

2015 3,630 50 3,680 

2016 3,547 86 3,633 
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Year City of La 

Habra 

City of Brea1 Total 

2017 3,200 96 3,295 

2018 2,653 111 2,763 

2019 2,158 88 2,245 

2020 2,493 108 2,600 

AVERAGE 2,856 90 2,946 

1 Does not include small additional pumping within the City of Brea by a privately owned groundwater production 

well.  

Sources: 2015 Urban Water Management Plans (Arcadis, 2016).  City of La Habra. City of Brea.  

 

Table 3-2: La Habra Groundwater Basin Wells 

Well Owner Well Name Well Use Well Depth (ft) Well Capacity (gpm) 

City of La Habra Idaho Street Potable 970 2,000 

City of La Habra La Bonita Potable 890 850 

City of La Habra Portola Potable 1,010 1,200 

City of Brea Irrigation 

Well 

Irrigation Unknown 450 

Memory Garden 

Memorial Park 

-- Irrigation Unknown Unknown 

3.2.3 Long-Term Groundwater Elevation Hydrograph 

Groundwater level data were compiled from DWR’s Water Data Library for eight wells with 

sufficient data to analyze trends within the La Habra Groundwater Basin. The DWR 

groundwater data were available for 1970 through 2010.  Montgomery’s hydrographs from 1922 

through 1975 are also included to capture earlier groundwater trends when there was more 

agricultural groundwater pumping for crop irrigation.  Five of the ten monitoring wells had 

accompanying well logs to determine which aquifer was represented by the data.  Figure 3-3 

shows the location of these wells and the inferred direction of groundwater flow based on the 

groundwater level data (Stetson, 2014).   
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Figure 3-3: Groundwater Elevation Monitoring Wells. 

 

The groundwater level hydrograph for a well completed in the alluvial aquifer (Figure 3-4; 

T3/R10-10N1) shows water levels declining to their lowest level in the 1950s, and recovering 

during the 1970s.  More recent data from a nearby well (Figure 3-5; T3/R10-10N2) shows a 

leveling off of water levels through the 1990s.  Two other wells completed in the alluvium 

(T3/R10-2N2 and -9M2) also show relatively flat water levels from the 1970s through the 1990s, 

(Stetson, 2014).  

Wells completed in the San Pedro aquifer show rising groundwater levels.  The lowest 

groundwater levels in this aquifer were observed during the 1930s and 1940s.  This 

corresponds to DWR Bulletin No. 53 (1947) stating that the La Habra Groundwater Basin was in 

overdraft. Groundwater levels recovered about 60 feet from the 1940s through 1972 at well 

T3/R10-14G1. More recent data from well T3/R10-18C1 show an overall rising trend of 50 to 60 

feet in groundwater levels from 1970 through 2007 and a slight decline during the last three 

years of data.  There were no water levels available for the La Habra aquifer (Stetson, 2014). 

Recent data showing the depth to groundwater are presented in Figure 3-6.  Wells T3/R10-9G1 

and -8B2 show a similar pattern of rising groundwater levels through 2007 as seen at well 

T3/R10-18C1 completed in the San Pedro aquifer.  The alluvial aquifer well data present a 

relatively flat groundwater level from 10 to 40 feet below land surface.  The depth to 

groundwater graph shows groundwater levels in the San Pedro Aquifer recovering to levels 

observed in the alluvial aquifer (Stetson, 2014). 
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Figure 3-4: Early Well Hydrograph. 1922 Through 1975. 

Source: Montgomery, 1977. 
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Figure 3-5: Groundwater Level Hydrographs. 

Source: Stetson, 2014.  

 

Figure 3-6: Depth to Groundwater. 

Source: Stetson, 2014. 
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The hydrograph for the monitoring well with both recent data and a long period of record is 

shown in the figure below. Recent groundwater level data suggest that groundwater levels are 

stable and the basin is in balance.   

 

 

Figure 3-7: Recent Groundwater Level Hydrograph. 
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Figure 3-8: Recent Depth to Groundwater. 

 

3.2.4 Groundwater Storage Data 

According to the DWR Bulletin 45 (1934), the storage capacity of the historical La Habra 

Groundwater Basin is approximately 153,000 acre-feet. Approximately 57 percent of the 

historical La Habra Groundwater Basin is in the eastern portion of the basin which is now 

designated within Basin 8-1. The Cities of La Habra and Brea overlie approximately 60 percent 

of the eastern portion of the historical La Habra Groundwater Basin (Stetson, 2014). 

Accordingly, the storage capacity of the current La Habra Groundwater Basin is approximately 

55,000 acre-feet.  

3.2.5 Groundwater Quality Conditions 

Previous investigations of water quality within the La Habra Basin determined that the quality is 

extremely variable.  It was shown that shallow regions within the central portion of the basin as 

well as areas recharged by surface water along the basin boundary are of a bicarbonate and 

chloride character. Sulfate concentration increased with depth in the La Habra and San Pedro 

water-bearing zones. The historical data also shows that total dissolved solids (TDS) 

concentrations have remained relatively stable (Montgomery, 1977). The most recent 10-year 

average TDS concentrations in the La Bonita, Portola, and Idaho wells are 1,052 mg/l, 750 mg/l, 

and 802 mg/l, respectively. 

Overall, groundwater from the San Pedro Aquifer is considered to be of fair to good quality 

(Montgomery, 1979). However, groundwater produced from the La Habra Groundwater Basin is 

not currently used directly for potable purposes due to water quality concerns that predate 

SGMA legislation. Water from the La Bonita and Portola Wells is chlorinated and then blended 
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with water purchased from the California Domestic Water Company in a 250,000-gallon forebay 

to reduce the concentration of minerals prior to entering the City of La Habra’s distribution 

system (La Habra, 2014). 

Groundwater production wells in Brea are strictly used for irrigation purposes as the 

groundwater beneath the city has poor water quality and would require extensive treatment and 

blending with higher quality water to meet public health standards (Malcolm Pirnie, 2011). 

Table 3-3 below shows historical water quality for select constituents. Recent State database 

water quality results indicate reported exceedances in raw groundwater for nitrate, perchlorate, 

volatile organic compounds (VOCs), and radioactivity, with the most recent violation occurring in 

2014 (Safe Drinking Water Information System).  

 

Table 3-3: Historical Constituent Concentrations (1927-1977) 

Constituent Minimum Maximum Average 

Specific Conductance 255 2,235 1,324 

Total Dissolved Solids 269 1,696 943 

Sulfate 0 672 174 

Chloride 18 460 161 

Nitrate 0 185 44 

Fluoride 0 1.6 0.44 

Total Hardness 75 931 489 

Source: Montgomery, 1977.  

 

 

3.2.6 Land Subsidence 

Based on Orange County Water District’s 2015 Update to its Groundwater Management Plan, 

there is no evidence that the observed minimal land surface changes in portions of Orange 

County has caused, or are likely to cause, any structural damage within the area (OCWD, 

2015).  As long as groundwater elevations and storage within the basin are maintained within 

their historical operating ranges, the potential for problematic land subsidence is reduced.  

Additionally, the United States Geological Survey (USGS) does not show the La Habra 

Groundwater Basin as an area where there have been historical or current subsidence recorded 

due to either groundwater pumping, loss of peat, or oil extraction (USGS, 2021). There is also 

no evidence of land subsidence within the La Habra Groundwater Basin according to the 

Department of Water Resources’ SGMA Data Viewer. Vertical displacement estimates are 
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derived from Interferometric Synthetic Aperture Radar (InSAR) data and show only a minimal 

positive vertical displacement within the area (DWR, 2021a). Accordingly, there are no known 

land subsidence undesirable results caused by depletion of groundwater resources. 

  

3.2.7 Groundwater and Surface Water Interactions and Groundwater 

Dependent Ecosystems 

The La Habra Groundwater Basin lies entirely within the Coyote Creek Watershed (see Figure 

3-7).  The Coyote Creek Watershed drains approximately 165 square miles of densely 

populated areas of residential, commercial, and industrial areas as well as areas of open space 

(Atkins, 2012).  Coyote Creek is a tributary to the San Gabriel River.  Major Creeks within the 

watershed are: Coyote Creek, Brea Creek, Fullerton Creek, Carbon Creek, Moody Creek, and 

Los Alamitos Channel, some of which are concrete lined.  

Coyote Creek, Brea Creek, and La Mirada Creek (a non-major creek) all flow into and drain out 

of the La Habra Valley. The total drainage area of these three creeks within the valley is 

approximately 12,950 acres (Stetson, 2013). Coyote Creek and La Mirada Creek are surface 

waters flowing through the boundaries of the City of La Habra.  Montgomery (1977) determined 

that about 30% of the runoff available in an average rainfall year percolates to the aquifers 

underlying the La Habra Valley.  

The San Pedro Formation is naturally recharged directly through aquifer outcrops (exposed 

formation sediments) in the Los Coyote Hills (south of the intersection of Beach Boulevard and 

Imperial Highway) and in the Puente Hills (along the foothills north of Whittier Boulevard) 

[Montgomery, 1977].  The San Pedro Formation could also be indirectly recharged through the 

uplifted and exposed San Pedro beds that lie just below a thin layer of alluvium along the 

Coyote Creek valley (Montgomery, 1977).  Within the La Habra Valley, an estimated 15% of 

precipitation contributes to aquifer recharge as direct percolation of precipitation. The 40-year 

average rainfall (14 inches) results in a water supply from precipitation within the 10,160-acre 

drainage area of approximately 1,780 AFY (Stetson, 2013). 
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Figure 3-9: Coyote Creek Watershed. 

  

A review of available references was conducted to identify any potential presence of 

Groundwater Dependent Ecosystems (GDEs) in the La Habra-Brea Management Area and to 

review potential impacts groundwater extraction may have on the ecosystems.  DWR’s Natural 

Communities (NC) dataset includes two habitat classes which are associated with groundwater: 

wetland features and vegetation types. Small areas of GDEs such as Palustrine, scrub-shrub, 

seasonally flooded wetlands, have been found on the western portion of the La Habra 

Groundwater Basin. Groundwater dependent vegetation, such as Coast Live Oak, Willow, and 

Riparian Mixed Hardwood have been found in small areas within the central and eastern 

portions of the La Habra Groundwater Basin (DWR, 2021b). As shown in Figure 3-10 below, 

groundwater extraction does not occur near groundwater dependent vegetation or wetlands.  

Likewise, potential groundwater recharge locations are not located near groundwater dependent 

vegetation; therefore, any future recharge project would not alter the current natural ecosystem. 

La Habra’s groundwater production wells extract groundwater from the San Pedro formation, 

the deepest aquifer unit that forms the La Habra Groundwater basin, which is significantly 

deeper than the than the perched alluvial (Yerkes, 1972). The areas of vegetation identified as 

groundwater dependent ecosystems are along the base of the surrounding hills at the limits of 

the basin and are also supported by surface water runoff and rainfall. Cross sections in the 

region indicate shallow groundwater in those areas.  
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Figure 3-10:   Groundwater Dependent Ecosystems. 
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SECTION 4.  WATER BUDGET 

4.1 BUDGET COMPONENTS 

The components of the water budget generally include recharge from precipitation and runoff, 

recharge from subsurface inflow, subsurface outflow, and groundwater production.  

Recharge components of the water budget consist of mountain front and streamflow recharge 

and deep percolation of precipitation. Various hydrogeologic studies show that annual natural 

recharge ranges from 3,300 AFY to 3,900 AFY. No measurable subsurface inflow occurs into 

the La Habra- Brea Management Area. Additionally, no artificial recharge occurs in the La 

Habra-Brea Management Area at this time.  

Outflow components of the water budget consist of groundwater production and subsurface 

outflow. Groundwater production in La Habra-Brea Management Area has ranged from 

approximately 2,000 AFY to 4,200 AFY in recent years (See Table 3-1). Subsurface flow out of 

the groundwater basin occurs westerly near Coyote and La Mirada Creeks into the Coastal 

Plain of Los Angeles (Central Basin), and southerly at the gap between the East and West 

Coyote Hills into the main Coastal Plain of Orange County (Stetson, 2014). Subsurface outflow 

ranges from 2,200 to 5,500 AFY (OCWD 2015).  

4.2 CHANGES IN GROUNDWATER STORAGE 

Based on water level measurements the water budget appears to be in balance over the past 

ten years.  Changes in groundwater storage are monitored through the monitoring of 

groundwater elevations which have shown rising trends since the 1970s. Available groundwater 

level data indicate groundwater levels have generally increased or remained stable over the last 

five years. See Section 3.2.3. These conditions indicate groundwater storage changes in the La 

Habra Groundwater Basin are within an acceptable range and undesirable results are not 

present.  

4.3 WATER YEAR TYPE 

The estimated water budget is based on normal/average water year type. However, historical 

hydrographs indicate stable or rising groundwater levels, even during dry and prolonged drought 

years, indicating that the water year type has little impact on the water budget.  

4.4 ESTIMATE OF SUSTAINABLE YIELD  

Groundwater production within the La Habra-Brea Management Area is managed by the 

establishment of a safe yield so that the groundwater levels and storage capacity in the La 

Habra Groundwater Basin will be maintained. 
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In 1977, Montgomery Engineers completed a groundwater study for the City of La Habra and 

estimated the “probable long-term groundwater basin yield” of the La Habra Groundwater Basin 

based on the natural recharge and natural discharge methods. Stetson conducted a re-

evaluation of Montgomery’s 1977 safe yield analysis in 2013 to re-determine the estimated safe 

yield based on the natural recharge method. The average of these two methods (natural 

discharge and natural recharge) results in an approximate safe yield of 4,500 AFY.  

The City of La Habra has been producing groundwater since the late 1990s and monitoring 

static and pumping groundwater elevations since 2008. Previous investigations into 

groundwater levels and the safe yield have been used to manage the La Habra Groundwater 

Basin for over 10 years.  

4.5 ESTIMATED WATER BUDGET 

The estimated water budget is shown in Table 4-1 below. There is currently insufficient data to 

determine precise estimates of the water budget components; accordingly, the water budget is 

presented as ranges.  

 

Table 4-1: Estimated Water Budget 

Budget Component Estimated Range 1 

Inflows 

Precipitation 1,600 - 1,800 

Mountain Front Recharge 1,700 - 2,100 

Incidental/Other Recharge Unknown 

Outflows 

Subsurface Outflow 2,200 – 5,500 

Groundwater Extraction 2,000 – 4,000 

BALANCE1 0 

1 This water budget is based on previous historically estimated inflows and outflows in the La 

Habra Groundwater Basin. Available water level data show rising or stable groundwater levels 

indicating the Basin is in balance. Therefore, the historical estimates may not account for all of 

the recharge occurring in the Basin.  

Sources: Montgomery, 1977. OCWD, 2015. Stetson, 2013.  



                                        La Habra-Brea Management Area 

 

2017 BASIN 8-1 ALTERNATIVE  5-1 

SECTION 5. WATER RESOURCE MONITORING 

PROGRAMS 

5.1 OVERVIEW 

The La Habra Groundwater Basin is currently monitored for groundwater elevations and for 

groundwater quality through productions wells and monitoring wells within the City of La Habra. 

Surface water is currently not monitored in the Cities of La Habra and Brea overlying the La 

Habra Groundwater Basin. Recycled water is not used within the La Habra-Brea Management 

Area. Imported surface water and groundwater is used within the La Habra-Brea Management 

Area for potable supply. These potable water sources are monitored prior to delivery and not 

directly monitored by the Cities of La Habra and Brea.  

5.2 GROUNDWATER MONITORING PROGRAMS 

Groundwater Elevations 

Since 2008, the City of La Habra has measured non-pumping and pumping groundwater 

elevations at its production wells to review general trends in groundwater elevations in the 

Basin.   

The City of La Habra will supplement its existing groundwater elevation monitoring program by 

including water level measurements reported by DWR for three monitoring wells in the La Habra 

Basin.  Groundwater elevations have previously been reported by DWR for wells 3/10-9G1, 

3/10-8B2, and 3/10-18C1; however, only well 3/10-9G1 is currently being reported. Currently, La 

Habra is working to expand its monitoring network. See Section 9.2 for additional information.  

Groundwater Quality 

Currently, the City samples for constituents at its production wells pursuant to Title 22 of the 

California Code of Regulations (Title 22). Under Title 22, the City monitors and reports 

groundwater quality for constituents that are regulated by the State Water Resources Control 

Board Division of Drinking Water pertaining to maximum contaminant levels (MCLs).  The City 

of La Habra also monitors areas of contamination, as described in its Drinking Water Source 

Assessments provided to the Division of Drinking Water for its production wells.  The City of La 

Habra plans to continue to review and comment on documents regarding these areas within the 

City limits as well as be aware of any areas outside of its jurisdiction that may affect the water 

quality of the Basin through surface or subsurface flow. 

The City of La Habra plans to continue its existing groundwater water quality monitoring 

program and will evaluate the need for additional monitoring above its current program in 

accordance with DWR GSP regulations. 
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5.3 OTHER MONITORING PROGRAMS 

Currently the City of La Habra does not perform any surface water quality monitoring; however, 

the City of La Habra will investigate any existing programs for the Coyote Creek Watershed 

including monitoring programs being developed in response to regulations set forth for the 

watershed by the local Regional Water Quality Control Board (Coyote Creek is shown on the 

Clean Water Act’s 303(d) list of impaired waters).  The City of La Habra will consider developing 

and implementing its own surface and subsurface inflow quality monitoring programs for the 

local watershed in accordance with DWR GSP regulations.  

Likewise, the City of La Habra does not monitor land subsidence within the La Habra-Brea 

Management Area. However, the City may develop a program to monitor and measure the rate 

of land surface subsidence in accordance with DWR GSP regulations in the future if a land 

subsidence is determined to be likely to cause undesirable results.   
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SECTION 6. WATER RESOURCE MANAGEMENT 

PROGRAMS 

Groundwater resources protection is considered a critical component for safeguarding the long-

term sustainability of the La Habra Groundwater Basin.  Groundwater resources protection 

includes water resources planning and an ordinance to prohibit the extraction and exportation of 

groundwater underlying the City for use outside the City as well as groundwater protection 

programs including well construction, abandonment, and destruction policies, wellhead 

protection, and the control of the migration and remediation of contaminated, poor quality, or 

saline water. 

6.1 LAND USE ELEMENTS RELATED TO BASIN 

MANAGEMENT 

The Cities of Brea and La Habra participate in two water resources management planning 

documents: the Integrated Regional Water Management Plan, and the Urban Water 

Management Plan.  

Integrated Regional Water Management Plan  

Integrated Regional Water Management (IRWM) is a collaborative approach of implementing 

water management solutions on a regional scale in order to address water resources needs. 

The Greater Los County Region has been designated as an IRWM region and is comprised of 

the following subregions: North Santa Monica Bay, South Bay, Upper Los Angeles River, Upper 

San Gabriel and Rio Hondo Rivers, and Lower San Gabriel and Los Angeles Rivers. The 

Coyote Creek watershed, which overlies the La Habra Groundwater Basin, is within the Lower 

San Gabriel and Los Angeles Rivers IRWM subregion. The La Habra Groundwater Basin 

contributes a small portion of the groundwater produced within the subregion.   

Urban Water Management Plan 

Water Code Sections 10610 through 10656 of the Urban Water Management Planning Act 

require every urban water supplier providing water for municipal purposes to more than 3,000 

customers or supplying more than 3,000 acre-feet (AF) of water annually to prepare, adopt, and 

file an Urban Water Management Plan (UWMP) with the California Department of Water 

Resources (DWR). The Cities of Brea and La Habra both are required to file an UWMP every 

five years with DWR. The UWMP is a management tool that provides water planning and 

identifies water supplies needed to meet existing and future water demands.
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6.2 GROUNDWATER WATER QUALITY PROTECTION AND 

MANAGEMENT 

Well Construction, Abandonment, and Destruction Policies 

The policies that govern well construction, abandonment, and destruction are designed 

specifically to protect groundwater quality.  The administration of these policies has been 

delegated to individual counties by California legislature.  As stated in Orange County Ordnance 

No. 2607, all well activity within Orange County will comply with the standards set in DWR 

Bulletin 74, Chapter 2.  These standards are enforced by the Orange County Health Care 

Agency.  The Cities of La Habra and Brea properly construct and abandon wells pursuant to 

Orange County Ordnance No. 2607. 

Wellhead Protection Measures 

Wellhead protection is a way to prevent drinking water from being contaminated by managing 

sources of potential contamination within the vicinity of a production well.  Surface contaminants 

can enter a well through the outside edge of the well casing or directly through opening in the 

well head.  These contaminants can travel in two directions: to the groundwater aquifer or to the 

distribution system.  As defined in the Safe Drinking Water Act Amendments of 1986, a 

wellhead protection area is “the surface and subsurface area surrounding a water well or well 

field supplying a public water system, through which contaminants are reasonably likely to move 

toward and reach such water well or well field.”   

The Cities of La Habra and Brea design and construct wells in accordance with the measures 

described in DWR Bulletin 74 so that the wellhead is protected from contamination.  Important 

wellhead protection measures described in Bulletin 74 include: methods for sealing the well 

from intrusion from surface contaminants, site grading to assure drainage is away from the 

wellhead, and set-back requirements from known pollution sources.   

Control of Migration and Remediation of Contaminated Groundwater 

Groundwater can become contaminated naturally or through human activity.  Based on a 2010 

drinking water assessment performed by the City of La Habra, sources of potential groundwater 

contamination to the La Habra Basin include: car repair and bodywork shops, gas stations, 

machine and metalwork shops, and sewer collection systems (La Habra, 2013).    

The City of La Habra has previously taken the position that oil and gas mining operations in or 

up gradient of the basin have the potential to release chemicals that could contaminate 

groundwater, particularly during fracking activities.  

The Cities of La Habra and Brea will monitor the migration of contaminants through its water 

quality monitoring program and will also monitor nearby oil and gas mining operations.  This will 

allow the point and non-point pollution sources to be identified.  If contamination becomes a 

concern in the future, an approach to address the problem will be developed. 
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Control of Saline Water Intrusion 

Raised salinity is a significant water quality problem in many parts of the southwestern United 

States and southern California, including Orange County.  Elevated salinity is of concern as it 

can limit the implementation of recycling water projects and potentially require water purveyors 

to perform additional treatment on their water supplies. 

The level of salinity is sometimes measured based on Total Dissolved Solids (TDS) 

concentrations. The TDS concentrations in the La Habra Basin are naturally occurring and it is 

not believed that current activities in the basin significantly contribute to the TDS loading in the 

basin. The TDS concentrations are not a result of saline water intrusion. The TDS 

concentrations in the City of La Habra’s wells are below the secondary Maximum Contaminant 

Level (MCL) of 1,000 mg/L. TDS is listed as a secondary constituent as it does not directly 

cause harm to consumers but can affect the aesthetic quality of the water, including taste. 

Stormwater Pollution Prevention 

The City of La Habra is under the Regional Water Quality Control Board (RWQCB) National 

Pollutant Discharge Elimination System (NPDES) permit, Order R8-2009-0030. The current 

adopted permit requires mandates for the implementation of water quality control programs 

including adopting development standards for existing and new development. Although the 

NPDES permitting program is intended to protect surface water quality by preventing 

unauthorized stormwater discharges and discharges to navigable water, groundwater quality is 

also protected through the NPDES program incidental percolation of surface water into the 

groundwater occurs. 

The City of La Habra implements additional best management practices to prevent pollutant 

discharges. To assist developers and owners with implementation of NPDES requirements and 

best management practices for construction projects, the City of La Habra has created a 

Construction Runoff Guidance Manual. Likewise, the Model Water Quality Management Plan 

has been developed to address urban runoff and pollution. A water quality ordinance has been 

adopted (La Habra Municipal Code Chapter 13.24) to locally enforce California stormwater 

regulations. Additionally, the City of La Habra conducts investigations, inspections, trainings, 

maintenance, and public education to reduce pollution and contamination. These management 

practices  

Blending Program 

As discussed in Section 3.2.5, groundwater contamination exists in portions of the La Habra 

Groundwater Basin. To manage groundwater quality concerns, the City of La Habra blends 

groundwater from the La Habra Groundwater Basin with imported water (both groundwater and 

surface water) in order to reduce contaminant levels prior to distribution. See also Section 11.4 

discussion on management programs. 
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6.3 GROUNDWATER EXPORT PROHIBITION  

The protection of the health, welfare, and safety of the residents and economy of the City of La 

Habra require that the groundwater resources of the City be protected for present and future 

municipal, industrial, and domestic beneficial uses within the City.  The sustainable yield of the 

portion of the La Habra Basin underlying the City is not sufficient to serve beneficial uses in 

addition to the beneficial municipal, industrial and domestic uses currently served through the 

City municipal water system.  The best interest of the present and future inhabitants of the City 

is served by the prohibition against the extraction and exportation of groundwater produced from 

within the City's jurisdictional boundaries.  Accordingly, on December 21, 2015, the City of La 

Habra adopted Ordinance No. 1767 to prohibit the extraction and exportation of groundwater 

underlying the City for use outside of the City.
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SECTION 7.  NOTICE AND COMMUNICATION  

7.1 INTRODUCTION 

The Cities of La Habra and Brea overlie the La Habra Groundwater Basin and are the only 

producers of groundwater within the basin. Potential agencies that may additionally have a 

stake in the successful management of the basin include: 

• Central Basin Watermaster (DWR): adjudicated Central Basin (Los Angeles) 

• OCWD: actively manages Orange County portion 

• City of Fullerton: included in OCWD’s service area 

7.2 GROUNDWATER PRODUCERS  

As the City of Brea is a direct stakeholder in the Orange County portion of the La Habra Basin 

outside of OCWD’s service area, Brea was included in the preparation of this plan.   

While the Central Basin Watermaster, OCWD, and the City of Fullerton do not have a direct 

stake in the Orange County portion of the La Habra Basin outside of OCWD’s service area that 

is the focus of this Plan, the portions of the historical La Habra Basin underlying these entities 

are hydrologically connected to the portion of the basin that is the subject of this Plan.  As such 

these entities were informed that OCWD was preparing this Plan and the planned management 

of the basin was discussed with them.  

7.3  PUBLIC PARTICIPATION 

The City of La Habra has invited the public to participate in City Council meetings where 

management of the La Habra Basin and future actions have been discussed and presented. 

See the 2017 Alternative for additional information.  

The La Habra GSA will strive to involve the public in groundwater management decisions 

regarding the La Habra-Brea Management Area. In the future, the La Habra GSA plans to 

provide copies of the periodic groundwater reports that will be prepared to the public at their 

request and publish information on groundwater management accomplishments on the City’s 

website.  The La Habra GSA will also comply with the public participation requirements under 

SGMA.  

7.4 COMMUNICATION PLAN   

The La Habra GSA plans to prepare a summary report of the current conditions of the La Habra 

Groundwater Basin ideally every two to five years using the results from the monitoring program 

(see Section 5.0).  These informative reports will be used to plan future groundwater projects, 

develop new groundwater policies, and identify any new concerns with the basin.     
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SECTION 8. SUSTAINABLE MANAGEMENT 

APPROACH 

As the City of La Habra currently depends on local groundwater to meet approximately 40 

percent of its water consumption and the City of Brea uses groundwater to meet irrigation 

needs, preserving the sustainability of the La Habra Groundwater Basin is essential for the well-

being of the two cities.  Currently (and historically), the City of La Habra manages (and has 

managed) the La Habra Groundwater Basin through management plans and programs for 

groundwater levels, basin storage, and water quality, discussed below in Sections 9, 10, and 11, 

respectively. Seawater intrusion and land subsidence are not occurring in the La Habra-Brea 

Management Area, and are not anticipated to occur; therefore, they are not actively managed at 

this time. Likewise, groundwater-surface water interactions are not actively managed at this 

time. No undesirable results have been observed in the La Habra Groundwater Basin.  

As a key component of sustainable management, the Cities of La Habra and Brea strongly 

promote conservation as a means to preserve water supplies.  Both cities have sections on their 

websites dedicated to water conservation in addition to including conservation guidance in their 

annual Consumer Confidence Reports distributed to residents. 
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SECTION 9. MANAGING GROUNDWATER LEVELS 

A solid understanding of groundwater elevations, seasonal fluctuations and response to 

pumping, existing basin yield, and how groundwater is stored and transmitted through the basin 

is critical for sustainably managing the La Habra-Brea Management Area.   

9.1 HISTORY OF BASIN CONDITIONS AND MANAGEMENT 

ACTIONS 

As shown on Figures 3-4, 3-5, and 3-6, groundwater levels in the La Habra-Brea Management 

Area have recovered from lows in the 1930 to 1950s and have experienced a general rising 

trend and leveling off since the 1970s. Given consistent groundwater production within the 

estimated safe yield of the basin, groundwater levels are expected to remain steady in the 

future. 

9.2 MONITORING OF GROUNDWATER LEVELS 

The City of La Habra recognizes the great importance of monitoring groundwater levels and 

acknowledges the current data gaps in the monitoring network. Monitoring groundwater levels is 

critical to basin management because water levels impact other potential undesirable results: 

loss of groundwater in storage, degraded water quality, land subsidence, and depletion of 

interconnected surface water. Groundwater levels can serve as a proxy for identifying potential 

impacts related to other groundwater conditions.  

As discussed in Section 5.2, the City has measured non-pumping and pumping groundwater 

elevations at its production wells since 2008. At the time the Alternative was first being 

developed, there were several additional wells actively being monitored in the La Habra Basin 

by other agencies. These wells with water level data included wells 3/10-9G1, 3/10-8B2, and 

3/10-18C1. Many of these wells are no longer being monitored which is causing data gaps. 

Accordingly, La Habra is currently evaluating potential groundwater wells for inclusion into an 

expanded monitoring program as part of compliance under SGMA. The need for standard and 

multi-level monitoring wells to monitor the three aquifers of the basin is being investigated.  The 

La Habra GSA may potentially request State assistance through the Technical Services Support 

program to install additional monitoring wells. The proposed monitoring program will include 

wells located within the vicinity of the La Habra Basin. La Habra has been in coordination with 

the Department of Water Resources regarding wells located in the La Habra Basin that have 

previously been included in bulletins/reports published by the Department of Water Resources 

(DWR) in order to acquire pertinent well information that is not publicly available. These wells 

and other existing monitoring wells are currently being screened and evaluated for available 

data and suitability for inclusion in the monitoring network for the La Habra Groundwater Basin. 

Updates and modifications to the monitoring network will be discussed in the next Annual 

Report.  
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Characterization of the conditions of the basin using the City’s existing groundwater elevation 

data from its production wells may not reflect steady state conditions because the wells pump 

frequently and groundwater levels within the wells do not have enough time to fully recover to 

obtain a static elevation before the well is put into production once more.  Static elevations may 

be recorded through the use of monitoring wells where no pumping is performed and the well is 

constantly in a static condition.  

 

9.3 DEFINITION OF SIGNIFICANT AND UNREASONABLE 

LOWERING OF GROUNDWATER LEVELS 

The definition of significant and unreasonable lowering of groundwater levels in the La Habra-

Brea Management Area is a lowering of groundwater levels such that a significant loss of well 

production capacity or a significant degradation of water quality occurs which would impact the 

intended and current beneficial uses of the groundwater. Currently, the Santa Ana Regional 

Water Quality Control Board has designated the beneficial uses of groundwater in the La Habra- 

Brea Management Area to be Municipal and Domestic Supply and Agriculture.  

The La Habra Groundwater Basin is currently managed within the safe yield, and groundwater 

levels have shown rising or stable trends in recent years, as shown by the available 

groundwater level hydrographs (see Section 3.2). Likewise, no other potential impacts are 

occurring such as loss of capacity at groundwater production wells, water quality degradation, or 

land subsidence. Accordingly, there are currently no undesirable results occurring related to the 

chronic lowering of groundwater levels. 

 

9.4 DETERMINATION OF MINIMUM THRESHOLDS 

There are no minimum thresholds established for groundwater levels in the La Habra 

Groundwater Basin because the basin is currently not in overdraft and is managed within the 

safe yield of the basin. Accordingly, no undesirable results are occurring. General water levels 

trends have shown rising and recovering groundwater levels over the past several decades with 

water levels being relatively stable for the past several years. Additionally, the prolonged and 

significant regional drought between 2011-2017 did not cause water levels to lower significantly 

or unreasonably. See Section 3.2. 

Recognizing that historical water levels have been significantly lower in previous decades, the 

La Habra GSA will continue to monitor groundwater levels to determine if chronic or significant 

lowering of groundwater levels are observed. If declines are observed, the La Habra GSA will 

evaluate its groundwater management operations, re-evaluate the safe yield, and establish 

minimum thresholds, where appropriate, and in accordance with SGMA.   
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SECTION 10. MANAGING BASIN STORAGE 

10.1 HISTORY 

As discussed in Section 9.1, groundwater levels in the La Habra Groundwater Basin have 

recovered from lows in the 1930 to 1950s and have experienced a general rising trend and 

leveling off since the 1970s. Given steady groundwater production within the estimated safe 

yield of the basin, groundwater levels are expected to remain steady in the future; consequently, 

water in storage is similarly anticipated to remain steady.  

10.2 MONITORING STORAGE LEVELS 

The monitoring of storage levels is indirectly monitored through the groundwater level 

monitoring program described in Section 9.2.  

10.3 MANAGEMENT PROGRAMS 

10.3.1 Establishment of Safe Yield 

A “safe yield” is used for ongoing management and future planning of a groundwater basin for 

sustained beneficial use. It is generally defined as the volume of groundwater that can be 

pumped annually without depleting the aquifer beyond its ability to recover through natural 

recharge over a reasonable hydrologic period. As discussed in Section 4.4, the approximate 

safe yield of the basin is 4,500 AFY, determined by taking the average of two methods to 

determine the natural discharge and natural recharge of the basin.  

Based on a review of groundwater elevations performed in January 2014, groundwater 

elevations in the San Pedro aquifer of the La Habra Basin appear to have risen about 100 feet 

from the 1940s to the present with an overall rising trend of 50 to 60 feet between 1970 and 

2007 (Stetson, 2014).  Therefore, it appears that the basin is not currently in an overdraft 

condition. More recently, groundwater levels appear to be stable indicating no unreasonable 

loss of groundwater in storage.   

The City of La Habra maintains sustainable groundwater production by maintaining and 

coordinating groundwater production within the estimated safe yield of the La Habra 

Groundwater Basin. This results in no undesirable results caused by depletion of groundwater in 

storage.  

10.3.2 Review and Evaluation of Groundwater Levels 

The condition of the basin can be verified through a periodic review of groundwater elevations 

within the basin. The City can utilize and supplement its existing groundwater elevation 

monitoring program to review general trends in groundwater elevations in the Basin. 
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As discussed in Section 9.2, the City has evaluated the current monitoring network and has 

determined additional monitoring of groundwater elevations is required in the La Habra 

Groundwater Basin. Additional monitoring wells are currently being evaluated for inclusion into 

the monitoring program. When the City of La Habra chooses to expand its groundwater 

monitoring program in the future, the City will prepare basin management reports on a periodic 

basis (every two to five years) using the results of the monitoring program.  These informative 

reports will be used to review whether groundwater production is within the safe yield of the 

basin, plan future groundwater projects, develop new groundwater policies, and identify any 

new concerns within the La Habra-Brea Management Area.        

10.3.3 Groundwater Recharge or Storage Projects 

The City of La Habra currently does not operate any groundwater recharge or storage projects.  

In the future, the City may perform a basin replenishment study that identifies potential recharge 

areas and measures to protect these areas.  Two areas where a groundwater recharge project 

could be studied for implementation are shown in Figure 10-1.  The San Pedro Formation is 

naturally recharged directly through aquifer outcrops (exposed formation sediments) in the Los 

Coyote Hills (south of the intersection of Beach Boulevard and Imperial Highway) and in the 

Puente Hills (along the foothills north of Whittier Boulevard) [Montgomery, 1977].  The San 

Pedro Formation could also be indirectly recharged through the uplifted and exposed San Pedro 

beds that lie just below a thin layer of alluvium along the Coyote Creek valley (Montgomery, 

1977).     
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Figure 10-1: Potential Groundwater Recharge Locations. 

 

As discussed in Section 2.2, the City of La Habra is located in the Coyote Creek Watershed.  

The Coyote Creek Watershed is included in the Municipal Separate Storm Sewer System (MS4) 

Permit for the Orange County Santa Ana Region. The City implements stormwater control 

practices as required by the NPDES permit. Stormwater recharge activities in compliance with 

the NPDES permit program may occur in the future. 

The City of La Habra currently does not operate any conjunctive use projects.  The City may 

study the feasibility of conjunctive use projects in the future.   

10.3.4 Potential Management Programs  

No known desktop flow model exists for the La Habra Basin.  As such, the La Habra GSA will 

consider developing a desktop flow model for the La Habra-Brea Management Area in the 

future once a sufficient amount of data are collected (as additional monitoring wells are 

constructed and monitored, for example). Groundwater models are used to represent natural 

flow conditions of an aquifer and can predict the effects of hydrological changes (such as 

pumping and replenishment) on the behavior of the aquifer.  
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10.4 DEFINITION OF SIGNIFICANT AND UNREASONABLE 

REDUCTION IN STORAGE 

As with groundwater levels, the definition of significant and unreasonable reduction in 

groundwater storage in the La Habra-Brea Management Area is a lowering of groundwater 

levels such that a significant loss of well production capacity or a significant degradation of 

water quality occurs which would impact the intended use of the groundwater. Currently, there 

are no observed undesirable results observed related to the chronic loss of groundwater in 

storage. Since the Basin is managed within the safe yield, no chronic loss of groundwater in 

storage is anticipated.  

10.5 DETERMINATION OF MINIMUM THRESHOLDS 

As with groundwater levels, minimum thresholds have not been established for changes in 

groundwater storage. If chronic or significant lowering of groundwater levels is observed through 

groundwater level monitoring, the La Habra GSA will evaluate its groundwater management 

operations, re-evaluate the safe yield, and establish minimum thresholds, where appropriate, 

and in accordance with SGMA. Groundwater levels would be used as a proxy to set thresholds 

for groundwater in storage.  
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SECTION 11. MANAGING BASIN WATER QUALITY 

It is the intent of the La Habra GSA to protect and enhance the groundwater quality in the La 

Habra-Brea Management Area.  This can be achieved through groundwater quality programs, 

understanding the quality of surface waters and subsurface water that naturally recharge the 

basin, and implementing measures to protect potential recharge areas.   

11.1 HISTORY 

Previous investigations of water quality within the La Habra Groundwater Basin determined that 

the quality is extremely variable. Overall, groundwater from the San Pedro Aquifer is considered 

to be of fair to good quality (Montgomery, 1979). However, groundwater produced from the La 

Habra Groundwater Basin is currently blended with imported water prior to distribution in order 

to reduce certain contaminant levels.  

11.2 SUMMARY OF GROUNDWATER QUALITY ISSUES 

As discussed in Section 3.2.5, water from the La Bonita and Portola Wells is chlorinated and 

then blended with water purchased from the California Domestic Water Company in a 250,000-

gallon forebay to reduce the concentration of minerals prior to entering the City of La Habra’s 

distribution system (La Habra, 2014). 

The City of Brea’s non-potable well is strictly used for irrigation purposes as the groundwater 

beneath the city has poor water quality and would require extensive treatment and blending with 

higher quality water to meet public health standards (Malcolm Pirnie, 2011). 

11.3 MONITORING OF GROUNDWATER QUALITY 

The La Habra GSA will continue the City of La Habra’s existing water quality monitoring 

program, described in Section 5.2, and supplement the program as required by SGMA. If the La 

Habra GSA were to choose to construct monitoring wells for groundwater elevations, these 

wells can also be sampled for water quality.      

The La Habra Basin is recharged through surface runoff and streamflow recharge as well as 

mountain front recharge (Stetson, 2013).  Understanding the quality of the surface and 

subsurface water that recharges the La Habra Basin is important in protecting and enhancing 

the water quality of the groundwater basin as the groundwater within the basin originates from 

these waters.  Although the City currently does not have a surface water quality monitoring 

program for the Coyote Creek Watershed, the La Habra GSA will investigate any existing 

programs for the watershed including regulations set forth for the watershed by the local 

Regional Water Quality Control Board (Coyote Creek is shown on the Clean Water Act’s 303(d) 

list of impaired waters).  The La Habra GSA will consider developing and implementing its own 

surface and subsurface inflow quality monitoring programs for the local watershed in the future.  
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To protect the water quality of the Basin, the La Habra GSA will continue to monitor and review 

areas of contamination within the La Habra-Brea Management Area, as described in its Drinking 

Water Source Assessments provided to State Water Resources Control Board Division of 

Drinking Water (DDW) for its production wells.  The La Habra GSA will continue to review and 

comment on documents within the La Habra-Brea Management Area as well as be aware of 

any areas outside of its jurisdiction that may affect the water quality of the La Habra-Brea 

Management Area through surface or subsurface flow.  

11.4 DESCRIPTION OF MANAGEMENT PROGRAMS 

The management programs intended to protect the groundwater quality of the La Habra-Brea 

Management Area and prevent groundwater quality degradation include well construction, 

abandonment, and destruction policies, wellhead protection measures, control of migration and 

remediation of contaminated water, and control of saline water. Indirectly, the City of La Habra’s 

Stormwater contamination protection programs help prevent groundwater quality degradation as 

well. See Section 6. 

As discussed in Section 3.2.5, groundwater contamination exists in portions of the La Habra 

Groundwater Basin. The contaminants in the local groundwater are primarily naturally occurring 

and are not caused by excess groundwater production. Consequently, the only effective 

management action to address groundwater with existing poor water quality is treatment. As 

discussed previously, the City of La Habra blends groundwater from the La Habra Groundwater 

Basin with imported water (both groundwater and surface water) in order to reduce contaminant 

levels prior to distribution. 

 

11.5 DEFINITION OF SIGNIFICANT AND UNREASONABLE 

DEGRADATION OF WATER QUALITY 

The definition of significant and unreasonable degradation of water quality is a reduction of 

water quality in the La Habra-Brea Management Area such that the groundwater can no longer 

be used for the intended purposes even with the implementation of reasonable mitigation 

measures or management actions. Currently, the City of Brea only uses groundwater produced 

from the La Habra Groundwater Basin for irrigation; however, the City of La Habra uses 

groundwater for its potable supply, thus requiring a higher level of quality. Currently, 

groundwater produced from the La Habra Groundwater Basin is able to be put to beneficial use 

as a potable water supply. Historically, groundwater quality in the La Habra Groundwater Basin 

has been variable with areas with poor water quality; however, these historical water quality 

issues are not caused by groundwater management actions or current groundwater production 

(see Section 3.2.5). Thus, no undesirable results related to degraded water supply are 

occurring. See Section 11.6 below for further discussion.  
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11.6 DETERMINATION OF MINIMUM THREHOLDS 

Because groundwater from the La Habra Groundwater Basin is used as a potable source, the 

minimum thresholds for groundwater quality are exceedances of Maximum Contaminant Levels 

(MCLs) or other applicable regulatory limits that are directly attributable to groundwater 

management actions in the La Habra-Brea Management Area that prevents the use of 

groundwater for its intended purpose. As discussed previously, the current water quality 

concerns in the La Habra Groundwater Basin are naturally occurring and are not caused by 

over-production or other groundwater management actions.  These concerns pre-date SGMA 

legislation and are currently being managed through a blending program. Drinking water 

distributed to residents in the cities of Brea and La Habra currently meet all regulatory 

requirements. Accordingly, undesirable results as defined above in Section 11.5 by the 

definition of “significant and unreasonable” are not occurring and are not anticipated to occur 

due to groundwater production being managed within the Basin sustainable yield. If 

groundwater water quality trends indicate declining water quality, additional management 

actions will be established. 
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SECTION 12. MANAGING SEAWATER INTRUSION 

The La Habra Groundwater Basin is not located near the ocean. Accordingly, there is no need 

to manage or consider the potential impact of seawater intrusion in the La Habra-Brea 

Management Area.  
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6.5.2 Surface Water Recharge Facilities 

OCWD operates a network of 25 surface water facilities located adjacent to the Santa Ana River 

in the City of Anaheim and Santiago Creek in the City of Orange as shown in Figure 6-5.  The 

system has a total storage capacity of over 25,000 acre-feet.  OCWD carefully tracks the 

amount of water being recharged in each facility on a daily basis.   

 

Figure 6-5: OCWD Surface Water Recharge Facilities 

Three full-time hydrographers control and monitor the recharge system.  These hydrographers 

and other OCWD staff prepare a monthly Water Resources Summary Report, which lists the 

source and volume for each recharge water supply, provides an estimate of the amount of water 

percolated in each recharge basin, documents total groundwater production from the basin, and 

estimates the change in groundwater storage.  The report also estimates the amount of 

incidental recharge, evaporation and losses to the ocean – essentially a monthly water budget 
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accounting.  The monthly figures are compiled to determine yearly recharge and production 

totals and used in the year-end determination of groundwater storage change.   

6.6 MANAGEMENT OF SEAWATER INTRUSION 

In the coastal area of Orange County, the primary source of saline groundwater is seawater 

intrusion into the groundwater basin through permeable sediments underlying topographic 

lowlands or gaps between the erosional remnants or mesas of the Newport-Inglewood Uplift.  

Areas susceptible to intrusion are the Talbert, Bolsa, Sunset, and Alamitos gaps as shown in 

Figure 3-26.   

Seawater intrusion in the Talbert Gap area began as early as the 1920s as the previously 

flowing artesian conditions within the shallow Talbert aquifer were gradually lowered until 

groundwater levels declined below sea level due to unrestricted agricultural pumping.  By the 

1930s and 1940s, seawater had advanced more than one mile inland within the Talbert Gap, 

forcing the closure of municipal supply wells owned and operated by the cities of Newport 

Beach and Laguna Beach due to elevated salinity. 

Seawater intrusion became a critical problem in the 1950s.  Overdraft of the basin caused water 

levels to drop as much as 40 feet below sea level.  By the mid-1960s seawater had intruded 

nearly four miles inland within the Talbert Gap.  Intrusion was also observed in the Alamitos 

Gap area along the Orange County/Los Angeles County border.  During the 1950s and 1960s 

seawater intrusion investigations in coastal Orange County were conducted by the USGS, DWR 

and OCWD to define the nature and extent of the problem.  During this time, OCWD slowed 

seawater intrusion by filling the basin with imported Colorado River water in the Anaheim 

Forebay area, thus reducing the overdraft throughout the basin and raising coastal groundwater 

levels (DWR, 1966).  

Largely based on the 1966 DWR study, OCWD constructed the initial Talbert Seawater 

Intrusion Barrier in 1975 with 23 injection well sites.  In 1965, a line of injection wells was 

constructed across the Alamitos Gap to form a subsurface freshwater hydraulic barrier.  The 

Alamitos and Talbert barriers control seawater intrusion in their respective gaps by injecting 

fresh water into a series of multi-depth wells targeting each individual aquifer zone that is 

susceptible to seawater intrusion.  The pressure mound resulting from this injection minimizes 

seawater intrusion through these gaps into the basin.   

Both the Alamitos and Talbert barriers have been expanded and improved periodically and have 

allowed the basin to be operated more flexibly as a storage reservoir with an operating range of 

500,000 acre-feet below full condition.   

In July 2014, the OCWD Board of Directors adopted a Seawater Intrusion Prevention Policy that 

contained the following tenets: 

• Prevent degradation of the quality of the groundwater basin from seawater intrusion 

• Effectively operate and evaluate the performance of the seawater barrier facilities 
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• Adequately identify and track trends in seawater intrusion in susceptible coastal areas 

and evaluate and act upon this information, as needed, to protect the groundwater basin 

6.6.1 Talbert Seawater Intrusion Barrier 

The Talbert Barrier consists of 36 injection well sites, shown in Figure 3-26, with the primary 

alignment along Ellis Avenue approximately four miles inland from the ocean.  Barrier injection 

raises groundwater levels in the immediate vicinity and thus creates a groundwater mound that 

acts as a hydraulic barrier to seawater that would otherwise migrate inland toward areas of 

groundwater production.   

From 1975 until 2008, a blend of deep well water, imported water and recycled water from the 

former Water Factory 21 was injected into the barrier.  In 2008, GWRS recycled water became 

the primary supply used for the injection wells, with a small and intermittent portion of the supply 

from potable imported water delivered via the City of Huntington Beach at the OC-44 turnout 

and potable water delivered by the City of Fountain Valley (a blend of groundwater and imported 

water).  Since approval by the Regional Water Board in 2009, OCWD uses recycled water for all 

of the injection well supply at the Talbert Barrier.  

Prior to GWRS, barrier capacity averaged approximately 15 mgd but now averages 

approximately 30 mgd with a typical seasonal range of 20 to nearly 40 mgd.  Doubling the 

injection capacity was necessary to prevent seawater intrusion as groundwater production 

increased and was made possible by construction of additional injection wells and pipelines, 

superior water quality (GWRS water), and improved barrier operations, such as more frequent 

backwashing and rehabilitation.  Barrier injection rates are adjusted based on overall basin 

storage conditions and seasonally varying coastal water levels.  Therefore, injection is typically 

lower in the winter months and higher in the summer when increased coastal production causes 

lower coastal groundwater levels.  Approximately 85 to 90 percent of barrier injection is typically 

targeted into the shallow and intermediate aquifer zones for seawater intrusion control on an 

annual basis, while the other 10 to 15 percent goes into the deeper Main aquifer zone primarily 

for basin replenishment.  Based on the much steeper hydraulic gradient inland toward pumping 

depressions (relative to that toward the coast), OCWD estimates that approximately 95 percent 

of the water injected at the Talbert Barrier flows inland to replenish the basin, with the remainder 

ultimately flowing to the ocean as subsurface outflow. 

6.6.2 Alamitos Seawater Intrusion Barrier  

The Alamitos Barrier Project was initially constructed in 1964 and went into operation in 1965 to 

create a freshwater pressure ridge to prevent seawater intrusion from migrating through the 

Alamitos Gap into the Central Basin of Los Angeles County and the Orange County  

groundwater basin.  The barrier alignment straddles the Los Angeles-Orange County line and 

spans approximately 1.8 miles across the Alamitos Gap from Bixby Ranch Hill in the City of 

Long Beach to the vicinity of Landing Hill in the City of Seal Beach. 
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Under the terms of the 1964 Agreement for Cooperative Implementation of the Alamitos Barrier 

Project (1964 Agreement), the barrier facilities are co-owned by OCWD and the Los Angeles 

County Flood Control District (LACFCD, a division of LACPW) and currently include 58  injection 

wells and 238 active monitoring wells as shown in Figure 3-26.  The barrier is operated and 

maintained by LACPW under the direction of the Alamitos Barrier Joint Management Committee 

(JMC), whose membership includes OCWD, LACPW, WRD, City of Long Beach, and Golden 

State Water Company. 

The barrier has been incrementally expanded over time to include the construction of additional 

injection and monitoring wells.  Since the initial 14 injection wells were constructed in 1964, an 

additional 44 injection wells have been installed over eight phases of well construction. Most 

recently in 2018, with the addition of 17 new injection wells at 8 locations to control breaches 

through the barrier where well spacing was too large and injection capacity too small. 

Similar to the Talbert Barrier, the Alamitos Barrier consists of both nested and cluster-type 

injection wells screened discretely in each aquifer zone in order to control the injection rate and 

injection pressure into each targeted aquifer zone independently since each aquifer zone has 

different physical characteristics and groundwater levels.  In addition, there are a couple “dual-

point” injection wells that consist of only one well casing, but two different screened interval 

depths separated inside the well by an inflatable packer and two separate injection drop pipes.  
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SECTION 7 NOTICE AND COMMUNICATION 

7.1 DESCRIPTION OF GROUNDWATER USERS  

The local agencies that produce the majority of the groundwater from the basin are listed in 

Table 7-1 with geographic boundaries shown in Figure 3-3.  OCWD meets monthly with 19 

major water retail agencies, referred to as the groundwater producers, to discuss and evaluate 

basin management issues and proposed projects and work cooperatively among the agencies 

in the OCWD Management Area.  

Table 7-1: Major Groundwater Producers 

CITIES 

Anaheim Huntington Beach Santa Ana 

Buena Park La Palma Seal Beach 

Fountain Valley Newport Beach Tustin  

Fullerton Orange Westminster 

Garden Grove   

WATER DISTRICTS AND WATER COMPANIES 

East Orange County Water District Mesa Water District 

Golden State Water Company Serrano Water District 

Irvine Ranch Water District  Yorba Linda Water District 

The monthly meeting with OCWD staff and the groundwater producers provides a forum for the 

groundwater producers to provide their input to OCWD on important issues such as:  

• Setting the Basin Production Percentage (BPP) each year 

• Reviewing the merits of proposed capital improvement projects 

• Purchasing imported water to recharge the groundwater basin 

• Reviewing water quality data and regulations 

• Maintaining and monitoring basin water quality 

• Budgeting, replenishment assessment and considering other important policy 

decisions   
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7.2 PUBLIC PARTICIPATION 

On September 30, 2021, OCWD sent a letter via email to all of the Basin 8-1 agencies to inform 

them that the 2017 Alternative was being updated and would be available for review and 

comment.  No comments were received by any of the agencies contacted.     

 

A draft of the 2022 Update was presented to the OCWD Board and posted on the OCWD 

website on November 18, 2021, to allow for public review and comment.  The final 2022 Update 

was presented to the OCWD Board on December 15, 2021.  At this board meeting, a resolution 

was adopted to support the submission of the 2022 Update to DWR.   

7.3 COMMUNICATION PLAN   

Proactive community outreach and public education are central to OCWD.  The 2017 Alternative 

provides detailed information on OCWD’s communication plan.   
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SECTION 8 SUSTAINABLE BASIN MANAGEMENT  

8.1 SUSTAINABILITY GOAL 

The sustainability goal for the OCWD Management Area is as follows: 

Continue to manage the groundwater basin to prevent basin conditions that would lead 

to significant and unreasonable undesirable results as defined by California Water Code 

Section 10721(x).  

Existing monitoring and management programs in place today enable OCWD to sustainably 

manage the groundwater basin.  Since its formation in 1933, OCWD has developed a managed 

aquifer recharge program, constructed hundreds of monitoring wells, developed water quality 

monitoring programs, constructed a large surface water recharge system, installed seawater 

intrusion barriers, and managed the volume of groundwater production through a scientifically 

based understanding of the basin’s sustainable yield and the use of financial incentives.  

Continued successful protection of the groundwater basin requires that OCWD’s management 

of the basin be able to adapt to changing conditions affecting the groundwater basin.  The 

following sections describe the sustainable basin management for each of the undesirable 

results as defined in the California Water Code, Section 10721(x).
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SECTION 9 SUSTAINABLE MANAGEMENT RELATED 

TO GROUNDWATER LEVELS 

9.1 HISTORY/SUMMARY 

OCWD manages the basin for long-term sustainability by maximizing recharge of the basin and 

managing basin production within sustainable levels.  This section will discuss the relationship 

between groundwater elevations and sustainable groundwater management. 

Groundwater elevations over the last twenty years exhibit short-term changes and long-term 

(multi-year) trends see Figures 3-10 through 3-13).  Short-term elevation changes typically 

reflect seasonal variations in pumping and recharge, while multi-year trends reflect the effects of 

extended periods of above- or below-average precipitation and/or availability of imported water.  

Groundwater elevation is monitored at over 1,000 individual measuring points, including key 

wells formerly designated under the CASGEM program which has been superseded by annual 

reporting required under SGMA.  OCWD will be reporting water level data for the basin except 

for the La Habra-Brea Management Area.   

In general, groundwater elevations in the Shallow Aquifer system show less amplitude than 

those in the underlying Principal and Deep Aquifer systems due to the higher degree of 

pumping and confinement of the Principal and Deep Aquifer systems.  Because approximately 

95 percent of all production occurs from wells screened within the Principal Aquifer system, 

groundwater elevations within this system are typically lower than those in the overlying Shallow 

Aquifer system and, in some areas, the underlying Deep Aquifer system.  Vertical hydraulic 

gradients created by pumping and recharge drive groundwater into the Principal Aquifer system 

from the overlying Shallow Aquifer system and, to a lesser extent, from the Deep Aquifer 

system. 

Long-term data demonstrates that groundwater elevations in the basin have exhibited multi-year 

cyclical patterns and have not experienced chronic lowering due to OCWD’s management 

approach of maintaining basin storage within the established operating range.  As a result, the 

undesirable effect of “chronic lowering of groundwater levels indicating a significant and 

unreasonable depletion of supply” is not occurring in the OCWD Management Area and is not 

expected to occur in the future as OCWD continues to manage the basin as described in this 

report.   

9.2 MONITORING OF GROUNDWATER LEVELS FOR 

SUSTAINABILITY 

As explained in Section 3.2, OCWD monitors water levels at over 1,000 individual measuring 

points on a monthly or bi-monthly basis to evaluate the effects of pumping, recharge or injection 

operations.  Additional monitoring is conducted as needed in the vicinity of OCWD’s recharge 
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facilities, seawater barriers and areas of special investigation where drawdown, water quality 

impacts or contaminants are of concern.   

Groundwater elevation contour maps for the Shallow, Principal and Deep Aquifers are prepared 

annually and are scanned and digitized into OCWD’s GIS database.  Figures 3-5, 3-6, and 3-7 

show the groundwater elevation contours for June 2021 for all three basin aquifers.  The 

changes in groundwater elevations for the three aquifers are also calculated on an annual basis.  

The water level changes for each of the three aquifers for June 2020 to June 2021 are shown in 

Figures 9-1, 9-2 and 9-3. 

9.3 MANAGEMENT OF GROUNDWATER LEVELS FOR 

SUSTAINABILITY 

For each of the three major aquifer systems, GIS mapping is used to multiply the water level 

changes by a grid of aquifer storage properties from OCWD’s calibrated groundwater flow 

model.  This results in a storage change volume for each of the three aquifer layers which are 

totaled to provide a net annual storage change for the basin.  Thus, measurements of 

groundwater elevations are ultimately used to calculate total basin storage levels each year.   
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Figure 9-1: Shallow Aquifer Water Level Change, June 2020 to June 2021 

In determining the operating range for groundwater storage levels, OCWD considered the 

potential negative impacts that could occur due to unreasonable and chronic lowering of 

groundwater elevations.  These potential negative impacts include increased costs for 

groundwater producers to pump groundwater, decreased yield in production wells, increased 

risk of land subsidence, and increased risk of seawater intrusion.   

Monitoring and management of groundwater elevations in the OCWD Management Area is 

most important in the coastal areas in order to protect groundwater basin water quality from 

seawater intrusion.  Management programs that enable long-term sustainable basin 

management related to groundwater elevations in the coastal areas include the operation of the 

Alamitos and Talbert Seawater Intrusion Barriers and the Coastal Pumping Transfer Program.   
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Figure 9-2: Principal Aquifer Water Level Change, June 2020 to June 2021 
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Figure 9-3: Deep Aquifer Water Level Change, June 2020 to June 2021 

9.4 DEFINITION OF SIGNIFICANT AND UNREASONABLE 

LOWERING OF GROUNDWATER LEVELS 

OCWD closely monitors groundwater levels in the three major aquifer systems (Shallow, 

Principal and Deep) for a number of purposes including determination of groundwater storage 

within the basin.  OCWD uses groundwater storage conditions to manage the basin sustainably 

by keeping storage levels within an operating range up to 500,000 acre-feet below full condition.  

Significant and unreasonable reduction of groundwater in storage could occur in the event that 

the volume of groundwater in storage fell below the 500,000 acre-feet below full condition for an 

extended period of time.  If OCWD were to consider an operating range below 500,000 acre-

feet from full condition, additional analysis and monitoring would be needed. 
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9.5 DETERMINATION OF MINIMUM THRESHOLD 

The minimum threshold for significant and unreasonable reduction in groundwater levels is 

reached when the storage volume of the groundwater basin falls below the operating range of 

up to 500,000 acre-feet below full condition for an extended period of time. 
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SECTION 10 SUSTAINABLE MANAGEMENT RELATED 

TO BASIN STORAGE 

10.1 HISTORY 

Within the Orange County Groundwater Basin, there is an estimated 66 million acre-feet of 

water in storage (OCWD, 2007).  In spite of the large amount of stored water, there is a 

comparatively narrow operating range within which the basin can be safely operated.   

The operating range of the basin is considered to be the maximum allowable storage range over 

the long-term without incurring detrimental impacts.  The upper limit of the operating range is 

defined by the full basin condition.  Although it may be physically possible to fill the basin higher 

than this full condition, it could lead to detrimental impacts such as percolation reductions in 

recharge facilities and increased risk of shallow groundwater seepage in low-lying coastal 

areas.   

The lower limit of the operating range is considered to be 500,000 acre-feet below full condition.  

Although it may be considered to be acceptable to allow the basin to decline below 500,000 

acre-feet below full condition for brief periods due to severe drought conditions and lack of 

imported water for basin recharge, it is not considered to be an acceptable management 

practice to intentionally manage the basin for sustained periods at this lower limit for the 

following reasons: 

• Increased risk of seawater intrusion 

• Increased risk of land subsidence 

• Depletion of water in storage available for future drought conditions 

• Some wells potentially becoming inoperable due to lower groundwater levels 

• Increased costs to pump groundwater for groundwater users 

• Increased potential for upwelling of amber-colored groundwater from the Deep Aquifer 

It is important to note that detrimental impacts do not suddenly happen when storage levels fall 

to 500,000 or more acre-feet below full condition; rather, they occur incrementally, or the 

potential for their occurrence grows as the basin declines to lower levels.  OCWD has used the 

basin model computer simulations to evaluate the potential for detrimental impacts if storage 

were to fall to 700,000 acre-feet from full.  Basin model runs at 700,000 acre-feet below full 

condition indicates the potential for increased seawater intrusion and considerably more 

production wells being impacted by low pumping levels.  Thus, a reduction of up to 700,000 

acre-feet of groundwater in storage is only considered acceptable during an extreme 

emergency, such as a disruption in imported water supplies due to an earthquake.  Negative or 

adverse impacts that are considered when establishing the operating range include chronic 

lowering of groundwater levels indicating a significant and unreasonable depletion of supply if 
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continued over the long-term, increased seawater intrusion, significant and unreasonable land 

subsidence that substantially interferes with surface land uses, and increased pumping costs.  

The current policy of maintaining a groundwater storage level of up to 500,000 acre-feet below 

full was established based on completion of a comprehensive hydrogeological study of the 

basin in 2007 (OCWD, 2007).   

The basin’s storage level is quantified based on a benchmark defined as the full basin condition.  

Although the groundwater basin rarely reaches the full basin condition, basin storage has 

fluctuated within the operating range for many decades.  OCWD manages groundwater 

pumping such that it is sustainable over the long term; however, in any given year pumping may 

exceed recharge or vice versa.  Thus, the amount of groundwater stored in or withdrawn from 

the basin varies from year to year and often goes through multi-year cycles of emptying and 

filling, which generally correlates with state-wide and/or local precipitation patterns.  

Each year OCWD calculates the volume of groundwater storage change from a theoretical “full” 

benchmark condition based on a calculation using changes in groundwater elevations in each of 

the three major aquifer systems and aquifer storage coefficients.  This calculation is checked 

against an annual water budget that accounts for all production, measured recharge, and 

estimated unmeasured recharge.  The amount of available or unfilled storage from the 

theoretical full condition from WY1958-59 to 2020-21 is shown in Figure 1-3. 

Maintaining the basin storage condition on a long-term basis within this operating range allows 

for long-term sustainable management of the basin without experiencing undesirable effects.  

Short-term excursions from the operating range due to extreme drought or other factors are not 

expected to cause adverse impacts but would need to be monitored closely and be of limited 

duration.  In the California Water Plan Update 2013 (DWR, 2014) this manner of groundwater 

basin management is described as follows: 

“Change in groundwater storage is the difference in stored groundwater volume 

between two time periods…However, declining storage over a period 

characterized by average hydrologic conditions does not necessarily mean that 

the basin is being managed unsustainably or is subject to conditions of 

overdraft.  Utilization of groundwater in storage during years of diminishing 

surface water supply, followed by active recharge of the aquifer when surface 

water or other alternative supplies become available, is a recognized and 

acceptable approach to conjunctive water management.”  (p. SC-77)  

10.2 CALCULATION OF GROUNDWATER STORAGE LEVELS 

The estimated historical minimum storage level of 500,000 to 700,000 acre-feet below full 

condition occurred in 1956-57 (DWR, 1967; OCWD, 2003).  Since this time, the basin storage 

fluctuated within the operating range reaching a full condition in 1969 and 1983. 

OCWD uses two methods to calculate the storage condition of the basin: (1) water budget 

method and (2) three-layer storage change method.  The water budget method is simply an 

accounting of the inflows to the basin and outflows.  This data is collected and compiled on a 
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monthly basis.  Estimates of unmeasured or incidental recharge are used based on a statistical 

relationship between historical local precipitation and calculated unmeasured recharge. 

Unmeasured recharge is trued up at the end of the year with the final reports of inflows and 

outflows and basin storage change (based on groundwater level changes).  This method 

produces a monthly estimate of the change in groundwater storage and allows for real-time 

decision making with respect to managing the basin.  

In 2007, OCWD instituted a new three-layer change in storage method for calculating the 

amount of groundwater in storage (OCWD, 2007).  The three-layer method involves creating 

groundwater elevation contour maps for each of the three aquifer layers (Shallow, Principal and 

Deep aquifers) for conditions at the end of June of each year.  Prior to this time, groundwater 

storage was determined based on a single groundwater elevation map that was essentially a 

composite of the Shallow and Principal aquifers.   

10.3 SUSTAINABLE MANAGEMENT PROGRAMS 

10.3.1 Basin Operating Range 

Each year OCWD assesses current basin storage and projected water supply availability as 

factors in establishing how much groundwater can be pumped from the basin for the following 

year.  If basin storage approaches or falls within the lower end of the established operating 

range, issues that are evaluated when considering the management of the basin include the 

current status of seawater intrusion protective measures, monitoring of ground surface 

elevations to assess the risk of land subsidence, inflow of amber-colored water or poor quality 

groundwater into the Principal Aquifer from underlying or overlying aquifers, and the number of 

shallow production wells that would become affected by lower groundwater levels.  On the other 

hand, when operating the basin near the higher end of the storage range, considerations 

include the potential to increase groundwater pumping, purchase less imported replenishment 

water, and the potential for more groundwater outflow to Los Angeles County.  

10.3.2 Balancing Production and Recharge  

Over the long-term, the basin must be maintained in an approximate balance to ensure the 

long-term viability of basin water supplies.  In a given year, water withdrawals may exceed water 

recharged as long as over the course of a number of years this is balanced by years where 

water recharged exceeds withdrawals.  Levels of total basin production and total water 

recharged since WY1999-00 are shown in Figure 1-4.  

10.3.3 Managing Basin Pumping 

The primary mechanisms used by OCWD to manage pumping are the Basin Production 

Percentage (BPP) and the Basin Equity Assessment (BEA).  The ability to assess the BPP and 

the BEA were provided to OCWD through an amendment to the OCWD Act in 1969.  Section 

31.5 of the OCWD Act empowers the Board to annually establish the BPP, defined as: 
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“…the ratio that all water to be produced from groundwater supplies with the 

district bears to all water to be produced by persons and operators within the 

District from supplemental sources and from groundwater within the District 

during the ensuing water year.” 

In other words, the BPP is a percentage of each Producer’s water supply (supplemental and 

groundwater sources) that comes from groundwater pumped from the basin.  The BPP is set 

uniformly for all groundwater producers.  Groundwater production at or below the BPP is 

assessed the Replenishment Assessment (RA).  Production above the BPP is charged the RA 

plus the Basin Equity Assessment (BEA).  The BEA is set by the Board and is presently 

calculated so that the cost of groundwater production above the BPP is equivalent to the cost of 

purchasing imported potable supplies.  This approach serves to discourage, but not eliminate, 

production above the BPP.  In practice, groundwater producers rarely pump in excess of the 

BPP as doing so triggers a requirement to pay the BEA, thereby eliminating any cost savings 

that a pumper might obtain by pumping an amount in excess of the BPP.  Collection of the BEA 

provides funds for OCWD to purchase additional replenishment water (where determined 

appropriate by OCWD).  If necessary, the BEA can be increased to further discourage 

production above the BPP. 

The BPP is set after evaluating groundwater storage conditions, availability of recharge water 

supplies and basin management objectives.  OCWD’s goal is to set the BPP as high as possible 

to allow groundwater producers to sustainably maximize pumping and reduce their overall water 

supply cost.   

To change the BPP, the Board of Directors must hold a public hearing.  Raising or lowering the 

BPP allows OCWD to manage the amount of pumping from the basin.  The BPP is lowered 

when basin conditions necessitate a decrease in pumping.  A lower BPP results in the need for 

groundwater producers to purchase additional, more expensive imported water. 

The methodology for setting the BPP and OCWD polices related to the BPP are described 

further in the 2017 Alternative.   

Table 10-1 shows the management actions to be used to guide OCWD in setting the BPP.  As 

the BPP is annually set in April for the following fiscal year (but may be changed throughout the 

year), the projected change in basin storage would be estimated for the end of that fiscal year 

(as of June 30), given various assumptions of basin pumping, inflows and outflows. 

Maintaining some available storage space in the basin allows for maximizing surface water 

recharge when such supplies are available, especially in relatively wet years.  By keeping the 

basin relatively full during wet years and for as long as possible in years with near-normal 

recharge, the maximum amount of groundwater could be maintained in storage for future 

drought conditions.  During dry hydrologic years when less water would be available for 

recharge, the BPP could be lowered to maintain groundwater storage levels. 

At the beginning of 2015, OCWD committed to purchase 650,000 acre-feet of imported water to 

recharge the basin over a ten-year time period.  This amount of imported water for recharge into 

the basin will help maintain the BPP and assist in managing the basin storage level within the 

operating range.  OCWD works to maintain a Water Reserve Fund to purchase imported water 
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from MWD.  Each year, a specific amount of money is budgeted to purchase imported water 

and, if water is not available from MWD, the funds are carried over to the next year in the Water 

Reserve Fund. 

Table 10-1: Management Actions based on Change in Groundwater Storage  

Available Storage Space 

(amount below full basin condition) 
Basin Management Actions to Consider 

Less than 100,000 acre-feet Raise BPP 

100,000 to 300,000 acre-feet Maintain and/or raise BPP towards 75% goal 

300,000 to 350,000 acre-feet 
Seek additional supplies to refill basin and/or 

lower the BPP 

Greater than 350,000 acre-feet 
Seek additional supplies to refill basin & lower the 

BPP 

 

Basin Production Limitation 

Another management tool that enables OCWD to sustainably manage the basin is the Basin 

Production Limitation.  Section 31.5(g)(7) of the OCWD Act authorizes limitations on production 

and the setting of surcharges when those limits are exceeded.  This provision can be used 

when it is necessary to shift pumping from one area of the basin to another.  An example of this 

is the Coastal Pumping Transfer Program, which shifts pumping from the coastal area to inland 

to minimize seawater intrusion, when necessary. 

10.3.4 Supply Management Strategies 

One of OCWD’s basin management objectives is to maximize groundwater recharge.  This is 

achieved through increasing the efficiency of and expanding OCWD’s recharge facilities and the 

supply of recharge water.  Construction and operation of the GWRS has provided a substantial 

increase in supply of water available to recharge the basin.  Additional OCWD supply 

management programs include developing increased stormwater capture programs behind 

Prado Dam in cooperation with the U.S. Army Corps of Engineers, encouraging and 

participating in water conservation efforts, and working with MWD and the Municipal Water 

District of Orange County in developing and conducting other supply augmentation projects and 

strategies.  

10.4 DEVELOPING NEW LOCAL WATER RESOURCES 

POLICY 

In July 2020, the District adopted a policy called the Developing New Local Water Resources 

Policy to acknowledge that the local multi-billion-dollar economy and 2.5 million citizens that rely 

on groundwater as their primary water supply require a reliable, sustainable and economical 
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water source to remain healthy and strong.  It further acknowledges that the imported water that 

is purchased annually to meet the needs of the groundwater producers is becoming uncertain 

as environmental, agricultural, and urban interests maneuver to obtain a greater share and is 

susceptible to impacts from climate change.  The Policy contains the following tenets: 

• The District recognizes the impacts of climate change and their ability to disrupt 

predictions of future local water supplies for the District’s service territory 

• The District will evaluate and undertake economical and environmentally sensitive 

projects and programs to work towards the goal of ensuring adequate water supplies are 

always available to its service territory 

• The types of projects that will be evaluated include: (1) Maximizing Santa Ana River 

base and storm flow capture, (2) Increasing water conservation, (3) Increasing water 

recycling, (4) Improving the reliability of imported water supplies, (5) Brackish water 

desalination, (6) weather modification/cloud seeding; and (7) Seawater desalination 

Conjunctive Use and Water Transfers 

By agreement with OCWD, MWD established a Conjunctive Use Project (CUP) in the OCWD 

Management Area by purchasing the right to store up to 66,000 acre-feet of water in the 

groundwater basin until 2028.  OCWD used the funds provided by MWD to improve basin 

management facilities including the construction of eight new production wells for water retail 

agencies and new injection wells for the Talbert Barrier.  Under the agreement, MWD may 

request that stored water be extracted up to a maximum of 22,000 acre-feet each year. 

OCWD reviews opportunities for additional conjunctive use projects that would store water in 

the basin and potentially in other groundwater basins.  Additionally, OCWD reviews 

opportunities for water transfers that could provide additional sources of recharge water.  Such 

projects are evaluated carefully with respect to their impact on available storage, reliability and 

cost effectiveness. 

10.4.1 Water Demands 

Water demands within the OCWD Management Area for WY2016-17 to 2020-21 averaged 

400,000 acre-feet per year (Figure 6-1).  Total demand includes the use of groundwater, surface 

water from Santiago Creek and Irvine Lake, recycled water, and imported water.   

Projected Water Demands  

OCWD estimated future total water demands (including recycled water) within the OCWD 

Management Area to be approximately 431,000 acre-feet per year in 2050.  This is based on a 

water demand study jointly funded by OCWD and MWDOC.  This study was undertaken to 

assist the 19 major groundwater producers in the development of their 2020 Urban Water 

Management Plans.  Water Demands within the OCWD Management Area was determined by 

summing the 19 producer future estimates and water produced by private, mutual water 

company, and irrigation wells.   
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Drought Management  

During a drought, flexibility to manage pumping from the basin becomes increasingly important. 

The OCWD Management Area may experience a decline in the supply of recharge water (local 

supply of Santa Ana River water and net incidental recharge) of 55,000 acre-feet per year or 

more during drought. 

Provided that the basin has available water in storage within the established operating range, 

this stored water provides a valuable water supply asset during drought conditions.  Ensuring 

that the basin can provide a buffer against drought conditions requires: 

• Maintaining sufficient water in storage that can be pumped out in time of need; and 

• Possessing a plan to recover basin storage following the drought, including having a 

reserve account with sufficient funds to purchase replenishment water. 

A sufficient supply of stored groundwater provides a safe and reliable buffer to manage for 

drought periods.  If the basin, for example, has an available storage level of 150,000 acre-feet 

and can be drawn down to 500,000 acre-feet without irreparable seawater intrusion, a supply of 

350,000 acre-feet is available for increased production.  In a hypothetical five-year drought, an 

additional 70,000 acre-feet per year may be produced from the basin for five years without 

jeopardizing the long-term health of the basin.  In addition to reducing pumping when the basin 

is at lower storage levels, planning for refilling the basin is important.  Approaches for refilling 

the basin are described in Table 10-2. 

10.5 DEFINITION OF SIGNIFICANT AND UNREASONABLE 

REDUCTION OF GROUNDWATER STORAGE 

OCWD manages the groundwater basin to maintain groundwater storage levels within an 

operating range of up to 500,000 acre-feet below the full condition.  Significant and 

unreasonable reduction of groundwater in storage would occur when the volume of groundwater 

in storage fell below the 500,000 acre-feet below full condition for an extended period of time.  If 

OCWD were to consider an operating range below 500,000 acre-feet additional analysis and 

monitoring would be needed.    
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Table 10-2: Approaches to Refilling the Basin 

APPROACH DISCUSSION 

Decrease Total 

Water Demands 
• Increase water conservation and water-use efficiency measures 

Decrease BPP • Allows groundwater levels to recover rapidly 

• Decreases revenue to the OCWD 

• Increases water cost for groundwater producers 

• Does not require additional recharge facilities 

• Dependent upon other sources of water (e.g., imported water) being 

available to substitute for reduced groundwater pumping 

Increase Recharge • Dependent on increased supply of recharge water 

• Replenishment could be in the form of in-lieu water (additional 

imported water delivered to groundwater producers instead of 

groundwater pumping) 

• Water transfers and exchanges could be utilized to provide the 

increased supply of recharge water 

• May be dependent on building and maintaining excess recharge 

capacity (which may be underutilized in non-drought years) 

Combination of the 

Above 
• A combination of the approaches provides flexibility and a range of 

options for refilling the basin 

10.6 DETERMINATION OF MINIMUM THRESHOLDS 

The minimum threshold for significant and unreasonable reduction in groundwater in storage is 

reached when the storage volume of the groundwater basin falls below the operating range of 

up to 500,000 acre-feet below full condition for an extended period of time. 
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SECTION 11 SUSTAINABLE MANAGEMENT RELATED 

TO WATER QUALITY 

OCWD has extensive monitoring and management programs in place to protect the 

groundwater basin from significant and unreasonable degradation of water quality including 

migration of contaminant plumes that impair water supplies.  These programs include 

monitoring, remediation of contaminated groundwater, and recharging high-quality recycled 

water.  This section describes sustainable basin management related to the water quality 

programs and projects instituted to prevent degradation of water quality and to remediate water 

quality problems in the OCWD Management Area. 

11.1 SALINITY MANAGEMENT 

Management of salt and nitrate concentrations in groundwater is important to maintaining the 

long-term sustainable use of groundwater supplies.  OCWD also operates the Prado Wetlands 

to remove nitrate from Santa Ana River (SAR) water that is recharged into the groundwater 

basin.  These efforts help provide high-quality groundwater to water users in Orange County. 

In 2020, OCWD completed an evaluation of future TDS and nitrate concentrations in the Orange 

and Irvine  Management Zones (OCWD, 2020).  Figure 3-16 shows the areal extent of these 

zones, which are not to be confused with the OCWD Management Area that is the subject of 

this report.  The 2020 update is similar to an analysis conducted in 2016 (OCWD, 2016) and  

involved using a model to evaluate the effects of different basin management scenarios on TDS 

and nitrate concentrations over the next 30 years.  One of the key outputs of the model is the 

calculated ambient TDS and nitrate concentrations for groundwater in the Orange and Irvine 

Management Zones.  The model-calculated ambient concentration represents a volume-

weighted average value for the Shallow and Principal Aquifers.  The report was prepared to 

meet regulatory requirements of the Regional Water Board as part of the watershed-wide salt 

and nutrient management plan.   

Data and information used for this analysis included: 

• Quantity and quality of water recharged through surface recharge facilities and injection 

wells 

• Quantity and quality of unmeasured recharge, such as percolation of irrigation water into 

the groundwater basin 

• Measurements of groundwater pumping 

• Estimates of groundwater outflow from the Orange Management Zone 

The most significant change from the prior analysis is the impact of the GWRS Final Expansion, 

which increases the volume of low-TDS recycled water recharged by 30,000 acre-feet per year.  

Because OCWD is obtaining the additional water from OC San Plant No. 2, the overall TDS of 

the recycled water generated increases slightly from 60 mg/L to 86 mg/L.   
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The quantity and quality of water recharged in the model for the Baseline Scenario are shown in 

Table 11-1. 
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Table 11-1: Baseline Projected Future Salt Inflows  

Source of Water Recharge 

Volume  

(acre-feet/yr) 

TDS Conc. 

(mg/L) 

Mass 

(tons/yr) 

Deep percolation of precipitation* 6,500 100 900 

Percolation of applied water* 9,000 1,900 23,200 

Subsurface inflow* 44,500 1,290 78,200 

SAR base flow  52,000 700 49,500 

SAR storm flow  50,000 200 13,600 

Recycled water (GWRS) 133,000 86 15,600 

Alamitos Barrier 2,500 350 950 

MWD imported water 0 0 0 

Total 297,000 449 181,200 

*Component of unmeasured recharge 

The Baseline Scenario assumes that no imported water is used for recharge for the 30-year 

period and is utilized to compare with other model runs and determine how changing model 

inputs affect the predicted concentration.  The projected trend for TDS for the Baseline declines 

from the current ambient groundwater concentration of 603 mg/L to 569 mg/L in 30 years as 

shown in Figure 11-1.  Seven additional scenarios were run to model different quantities of 

recharge source water.  The projected 30-year TDS for these scenarios range from 559 mg/L to 

580 mg/L.  This shows the tremendous impact of low-TDS GWRS water in lowering the overall 

salinity in the basin over time regardless of how much water is obtained from other recharge 

sources, such as higher TDS imported water.   
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Figure 11-1: Estimated TDS Concentration in Base Case for 30-year Period 

 

With regards to nitrate, the approach used to estimate future nitrate concentrations was similar 

to the approached used for TDS projections.  The nitrate (as nitrogen, N) concentration for each 

inflow component was estimated using available data.  Table 11-2 summarizes the inflow terms 

and their nitrate-N concentrations for the Baseline Scenario.  

The flow-weighted average nitrate (as N) concentration for all inflows to the management zone 

is 2.3 mg/L.  The initial concentration was set at 2.95 mg/L (based on the current ambient 

concentration for the most recent 20-year period).   

Since the inflow concentration is less than the initial concentration, the estimated future nitrate 

(as N) concentration gradually decreases.  For the Baseline Scenario, the ambient nitrate (as N) 

concentration is projected to decrease from 2.95 mg/L to 2.8 mg/L over the course of 30 years.  

Again, as with TDS, the impact of recharging large volumes of high quality GWRS water lowers 

nitrate concentrations in basin groundwater over time. 
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Table 11-2: Baseline Future Nitrate (as N) Inflows 

Inflow 
Volume  

(Acre-Feet/yr) 

Nitrate-N 

Conc.(mg/L) 

Mass 

(tons/yr) 

Deep percolation of precipitation* 6,500 1 9 

Percolation of applied water* 9,000 10 122 

SAR base flow  52,000 3.6 255 

SAR storm flow 50,000 1.3 88 

Imported water recharge 0 0 0 

Recycled water recharge (GWRS) 133,000 1.0 181 

Subsurface inflow* 44,500 4.2 253 

Alamitos Barrier 2,000 1.4 4 

Total 297,000 2.3 657 

*component of unmeasured recharge 

 

11.2 GROUNDWATER QUALITY IMPROVEMENT PROJECTS 

This section describes specific projects that improve groundwater quality by removing TDS, 

nitrate, VOCs and other constituents, including PFAS.  The locations of these projects, except 

for PFAS, are shown in Figure 11-2. PFAS projects are located at specific groundwater 

producer wells.   
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Figure 11-2: Water Quality Improvement Projects and Programs 

North Basin Groundwater Protection Program 

The U.S. Environmental Protection Agency (USEPA) is taking the lead to remediate a VOC 

plume in the North Basin area of the groundwater basin as shown in Figure 11-3.  Groundwater 

contamination is primarily found in the Shallow Aquifer, which is generally less than 200 feet 

deep; however, VOC-impacted groundwater has migrated downward into the Principal Aquifer 

tapped by production wells.  The contamination continues to migrate both laterally and vertically 

threatening downgradient production wells operated by the cities of Fullerton and Anaheim and 

other agencies.  OCWD is conducting a remedial investigation/feasibility study under USEPA 

oversight to evaluate and develop effective remedies to address the contamination under the 

National Contingency Plan (NCP) process.  In September 2020 the USEPA included the North 

Basin site on the National Priorities (Superfund) List. 
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Figure 11-3: North Basin Groundwater VOC Plume  

South Basin Groundwater Protection Program  

Groundwater contaminated with VOCs and perchlorate in the South Basin area of the 

groundwater basin is shown in Figure 11-4.  Elevated concentrations of perchloroethylene 

(PCE), trichloroethylene (TCE), and perchlorate were detected in Irvine Ranch Water District’s 

Well No. 3, located in Santa Ana.  OCWD’s remedial investigation has resulted in the 

delineation of an approximately 2-mile long comingled contaminant plume.  With the remedial 

investigation complete, OCWD is proceeding with a feasibility study to evaluate and develop 

remedial measures in cooperation with regulatory agencies and stakeholders following the NCP 

process.  In tandem with OCWD’s remediation program to address off-site contamination, the 

Regional Water Board and DTSC are overseeing investigation and remediation activities at the 

contaminant source sites.   

MTBE Remediation   

In 2003, OCWD filed suit against numerous oil and petroleum-related companies that produce, 

refine, distribute, market, and sell MTBE and other oxygenates.  The suit seeks funding from 
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these responsible parties to pay for the investigation, monitoring and removal of oxygenates 

from the basin.  Most of the major defendants have settled the litigation with OCWD, and funds 

from these settlements have been set aside for use at such time as treatment is required at 

drinking water wells.  

Treatment technologies used to remove MTBE from groundwater include granular activated 

carbon or advanced oxidation.  Depending upon site-specific requirements, a treatment train of 

two or more technologies in series may be appropriate (i.e., use one technology to remove the 

bulk of MTBE and a follow-up technology to polish the effluent water stream).  

 

Figure 11-4: South Basin Groundwater Contaminant Plume 

Irvine Desalter 

The Irvine Desalter was built in response to elevated TDS and nitrate and the discovery in 1985 

of VOCs beneath the former El Toro Marine Air Corps Station and the central area of Irvine.  A 

plume of TCE migrated off base and impacted the groundwater basin.  In 1990 the USEPA 

placed the site on the National Priorities List.  Irvine Ranch Water District and OCWD 

cooperated with the U.S. Department of Navy in building production wells, pipelines and two 

Santa Ana 

Irvine 



                                                                   OCWD Management Area 

BASIN 8-1 ALTERNATIVE 2022 UPDATE   Sustainable Management: Water Quality 11-5 

 

treatment plants, both of which are now owned and managed by IRWD.  Operating since 2007, 

the two plants remove VOCs by air-stripping and vapor-phase carbon adsorption with the 

treated water used for irrigation and recycled water purposes.  A third plant treats groundwater 

outside the plume to remove excess nitrate and TDS concentrations using reverse osmosis 

(RO) membranes for drinking water purposes.  Combined production of the Irvine Desalter wells 

is approximately 8,000 acre-feet per year.  OCWD provides a financial subsidy to IRWD in the 

form of a BEA exemption to help offset the treatment costs. 

Tustin Desalters 

Tustin’s Main Street Treatment Plant has operated since 1989 to reduce nitrate levels from the 

groundwater produced by Tustin’s Main Street Wells Nos. 3 and 4.  The groundwater undergoes 

either RO or ion exchange treatment. The RO membranes and ion exchange units operate in a 

parallel treatment train.  Approximately 1 mgd is bypassed and blended with the treatment plant 

product water to produce up to 2 mgd or 2,000 acre-feet per year.   

The Tustin Seventeenth Street Desalter began operation in 1996 to reduce high nitrate and TDS 

concentrations from the groundwater pumped by Tustin’s Seventeenth Street Wells Nos. 2 and 

4 and Tustin’s Newport Well.  The desalter utilizes two RO membrane trains to treat the 

groundwater.  The treatment capacity of each RO train is 1 mgd.  Approximately 1 mgd is 

bypassed and blended with the RO product water to produce up to 3 mgd or 3,000 acre-feet per 

year. OCWD provides a financial subsidy to the City of Tustin in the form of a BEA exemption to 

help offset the treatment costs. 

Irvine Ranch Water District Wells 21 and 22 

Water produced by IRWD Wells 21 and 22 contain nitrate (as N) at levels exceeding the primary 

MCL of 10 mg/L.  TDS concentrations range from 650-740 mg/L, which is above the secondary 

MCL of 500 mg/L.  Because of the elevated nitrate, TDS, and hardness concentrations, IRWD 

constructed a RO treatment facility to reduce concentrations in the water before conveying to 

the potable supply distribution system.  Operation of the treatment facility provides 6,300 acre-

feet per year of drinking water and benefits the groundwater basin by reducing the spread of 

impaired groundwater to other portions of the basin.  OCWD provides a financial subsidy to 

IRWD in the form of a BEA exemption to help offset the treatment costs. 

Amber-Colored Groundwater  

Amber-colored water is found in the Deep Aquifer (600 to 2,000 feet below ground surface).  

Natural organic material from ancient, buried plant and wood material gives the water an amber 

tint and a sulfur odor.  Although this water is of high quality, its color and odor produce negative 

aesthetic qualities that require treatment before use as drinking water.  

Two facilities currently treat colored groundwater in Orange County for potable supply.  In 2001, 

Mesa Water District opened its Colored Water Treatment Facility capable of treating 5.8 mgd.  

This facility was replaced in 2012 by the 8.6-mgd Mesa Water Reliability Facility that uses nano-

filtration membranes to remove color.  OCWD provides a financial subsidy to Mesa Water 

District in the form of a BEA exemption to help offset the treatment costs.  The second facility is 
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the Deep Aquifer Treatment System (DATS), a treatment facility owned and operated by the 

IRWD since 2002 that uses nano-filtration membranes.  This facility purifies 7.4 mgd of amber- 

colored water.  

PFAS Treatment Systems  

In 2020 OCWD as the groundwater basin manager, executed a multi-party agreement with the 

impacted groundwater producers to fund and construct the necessary treatment systems for 

production wells impacted by PFAS compounds.  The PFAS treatment projects include the 

design, permitting, construction, and operation of PFAS treatment systems for impacted 

production wells.  Each well treatment system will be evaluated for use with granular activated 

carbon (GAC), ion exchange (IX), or an alternative novel sorbent for the removal of PFAS 

compounds.  These treatment systems utilize vessels in a lead-lag configuration to remove 

PFOA and PFOS to less than 2 ppt, the current laboratory detection limit. These PFAS 

treatment systems are designed to ensure the groundwater supplied by producer wells can be 

served in compliance with current and future PFAS regulations.  The groundwater producers will 

own the treatment systems once they are completed; with financial assistance from OCWD, the 

groundwater producers will operate and maintain the new treatment systems once they are 

constructed. 

To minimize alternative water supply expenses and provide maximum protection to the public 

water supply, OCWD initiated design, permitting, and construction of the PFAS treatment 

projects on a schedule that allows rapid deployment of treatment systems.  As of September 

2021, construction contracts have been awarded for treatment systems for production wells 

owned by the cities of Orange (Phase 1) and Garden Grove, Serrano Water District, and Yorba 

Linda Water District.  The City of Anaheim has also awarded a design-build contact (Phase A) 

for 8 impacted wells, that will be reimbursed by OCWD. The City of Fullerton’s well KIM-1A 

treatment system has been completed and is in operation.  Additional construction contracts are 

anticipated to be awarded for impacted wells operated by the cities of Fullerton (Main Plant), 

Orange (Phase 2), Santa Ana, and Tustin; Irvine Ranch Water District; and East Orange County 

Water District by early 2022.  OCWD expects the treatment systems to be constructed for the 

approximately 60 impacted wells within the next 2 to 3 years.  Figure 11-5 shows locations of  

wells affected by and to be treated for PFAS.   

As monitoring continues and additional wells are anticipated to be taken off-line due to PFAS 

detections reported at or near the current RL (or future MCL), OCWD will continue to partner 

with the affected groundwater producers and take action to design and construct necessary 

treatment systems to bring the impacted wells back online as quickly as possible.  

Groundwater production in WY2020-21 was expected to be approximately 325,000 acre-feet but 

declined to 282,000 acre-feet primarily due to PFAS-impacted wells being turned off around 

February 2020.  OCWD projects groundwater production to be approximately 250,000 acre-feet 

in WY2021-22 due to the currently idled wells and additional wells being impacted by PFAS and 

turned off.  As PFAS treatment systems are constructed, OCWD expects total annual 

groundwater production to increase back to levels similar to years prior to PFAS impacts.   
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Figure 11-5:  Production Wells to be Treated to Remove PFAS 

BEA Exemption for Water Quality Improvement Projects 

In some cases, OCWD encourages the pumping of groundwater that does not meet drinking 

water standards in order to protect water quality.  This is achieved by using a financial incentive 

called the Basin Equity Assessment (BEA) Exemption.  The benefits to the basin include 

promoting beneficial uses of poor-quality groundwater and reducing or preventing the spread of 

poor-quality groundwater into non-degraded aquifer zones.   

OCWD uses a partial or total exemption of the BEA to compensate a qualified participating 

groundwater producer for the costs of treating poor-quality groundwater.  These costs typically 

include capital, interest and operations and maintenance (O&M) costs for the treatment 

facilities.   

Using this approach, OCWD has exempted all or a portion of the BEA for pumping and treating 

groundwater for removal of nitrates, TDS, VOCs, and other contaminants.  Water quality 

improvement projects that currently are receiving BEA exemptions are listed in Table 11-3.   
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Table 11-3: Summary of BEA Exemption Projects 

Project 

Name 

Project 

Description 

BEA 

Exemption 

Approved 

Average 5-Year 

Pumping  

(afy) 

Max 

Production 

Above BPP 

(afy) 

OCWD 

BEA 

Subsidy 

Irvine 

Desalter 

Remove 

nitrates, TDS, 

and VOCs 

2001 6,990 10,000 Exemption 

Tustin 

Desalter 

Remove nitrates 

and TDS 
1998 2,240 3,500 Exemption  

Tustin 

Nitrate 

Removal 

Remove nitrates 1998 170 1,000 Exemption 

Mesa Water 

Colored 

Water 

Removal 

Remove color 2011 4,605 8,700 Exemption 

IRWD Wells 

No. 21 and 

22 

Remove nitrates 2012 2,420 7,000 Exemption 

Huntington 

Beach Well 

No. 9 

Remove odor 2018 1,680 (3 yrs) 3,000 
Partial 

exemption 

 

DEFINITION OF SIGNIFICANT AND UNREASONABLE 

DEGRADATION OF WATER QUALITY 

Three elements must be considered when evaluating the impact of groundwater quality 

degradation with regard to SGMA undesirable results.   

The first element is considering the causal nexus between groundwater management activities 

and groundwater quality.  For example, groundwater contamination due to improper handling of 

toxic materials impacts groundwater quality; however, this water quality degradation is not 

caused by groundwater management activities.   

The second element is the beneficial uses of the groundwater and water quality regulations, 

such as MCLs and other potable water quality requirements.   

The third element that must be considered is the volume of groundwater impacted by quality 

degradation.  If small volumes are negatively affected that do not materially affect the overall 

use of the aquifer or basin for its existing beneficial uses, then this would not represent a 
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significant and unreasonable degradation of water quality.  However, if the impacted volume 

grows, then it could reach a level that it becomes significant and unreasonable.   

When considering all three elements, “significant and unreasonable degradation of water 

quality” is defined as degradation of groundwater quality attributable to groundwater production 

or recharge practices in the OCWD Management Area and to the extent that a significant 

volume of groundwater becomes unusable for its designated beneficial uses. 

11.4 DETERMINATION OF MINIMUM THRESHOLDS 

The minimum thresholds for groundwater quality are exceedances of MCLs or other applicable 

regulatory limits that are directly attributable to groundwater management actions in the OCWD 

Management Area that prevent the use of groundwater for its designated beneficial uses.   
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SECTION 12 SUSTAINABLE MANAGEMENT RELATED 

TO SEAWATER INTRUSION 

In the coastal area of the Orange County groundwater basin, the primary source of saline 

groundwater is seawater intrusion through permeable aquifer sediments underlying topographic 

lowlands or gaps between the erosional remnants or mesas of the Newport-Inglewood Uplift.  

The susceptible locations from north to south are the Alamitos, Sunset, Bolsa, and Talbert gaps 

as shown in Figure 3-20.  

OCWD’s policy regarding control of seawater intrusion is implemented through a 

comprehensive program that includes operating seawater intrusion barriers, monitoring and 

evaluating barrier performance, monitoring and evaluating susceptible coastal areas, and 

coastal groundwater management.  These programs enable OCWD to sustainably manage 

groundwater conditions in the basin in order to prevent significant and unreasonable seawater 

intrusion.   

12.1 TALBERT GAP 

The Talbert Gap, also referred to as the Santa Ana Gap, is shown in Figure 12-1.  The furthest 

seaward mergence zone between the Talbert and Lambda aquifers in the vicinity of Adams 

Avenue is a primary pathway by which seawater can potentially migrate inland and downward 

within the Talbert Gap.   

OCWD monitoring well M26 is a key monitoring well for evaluating barrier injection requirements 

versus seawater intrusion potential and is used to assess whether protective groundwater 

elevations are being achieved in the Talbert Gap.  The well is strategically located seaward of 

the barrier in the middle of the Talbert Gap and is screened within the merged Talbert and 

Lambda aquifers (see Figure 12-2).  At the location of well M26, the protective groundwater 

elevation is approximately 3.5 feet above mean sea level (msl), as explained below. 

The protective groundwater elevation is based on the Ghyben-Herzberg relation (Ghyben, 1888; 

Herzberg, 1901; Freeze and Cherry, 1979, pp. 375-376), which takes into account the depth of 

the Talbert aquifer at a given location along with the density difference between saline and fresh 

groundwater.  Using this relation, for every 40 feet that the bottom of the aquifer is below sea 

level, there should be about one foot of head of fresh water above sea level to overcome the 

density effect of seawater.  In the case of well M26, the bottom of the merged Talbert-Lambda 

aquifer is approximately 140 feet below sea level.  Therefore, the freshwater head (protective 

elevation) should be approximately 140 feet divided by 40 which equals 3.5 feet above sea 

level.  Achieving this protective elevation at well M26 is OCWD’s goal to prevent brackish water 

in the Talbert aquifer from migrating down into the Lambda aquifer that is tapped by inland 

production wells. 

Figure 12-2 shows the historical interrelationship between coastal groundwater production, 

Talbert Barrier injection, and groundwater elevations at well M26 from 2008 to 2021.  This figure 
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