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ABSTRACT 
 

The West Coast, Dominguez Gap, and Alamitos barrier projects are three 
defenses against saltwater intrusion into Quaternary marine and non-marine, confined 
and unconfined, sedimentary coastal aquifers of the 420 square mile (1,088 km2) 
Central and West Coast groundwater basins of southwest Los Angeles County (see 
Figure 1).   These groundwater basins provide approximately 1/3 of the total potable 
and industrial water supply to nearly 4 million people in 43 cities overlying the area.  
The remaining 2/3 of the water supply is imported from rivers located hundreds of 
miles outside of Los Angeles by means of aqueducts. 

Severe overdraft of the Central and West Coast groundwater basins from the 
early 1900s to the late 1950s caused over 600,000 acre-feet (7.4 x 108 m3) of saltwater 
to intrude into the drinking water aquifers, thereby contaminating some of the 
available reserves and causing production wells to be taken out of service.  In an 
effort to halt continued saltwater intrusion and save the basins for future use, State, 
County, and local groundwater management agencies took three major steps to 
control the problem; 1) construction of a saltwater barrier and monitoring system to 
block continued intrusion, 2) basin adjudication to set a limit on groundwater 
extractions, and 3) artificial replenishment to supplement natural replenishment. 

The Los Angeles County Department of Public Works initiated the saltwater 
barrier projects in the mid 1950s as a series of test wells that injected fresh water into 
the aquifer system.  The wells proved effective at raising water levels and preventing 
saltwater intrusion.  The project was ultimately expanded into the West Coast, 
Dominguez Gap, and Alamitos barrier projects that are currently comprised of 230 
freshwater injection wells, 758 observation wells, and 4 extraction wells that protect 
15 miles (24 km) of coastline.  In 1999, a total of 25,591 acre-feet (3.2 x 107 m3) of 
potable imported and highly treated recycled water was injected into the barrier wells 
at a cost of $13,500,000 for water and $3,000,000 for operations and maintenance.  
Barrier effectiveness is measured by monitoring chloride concentrations and 
theoretical protective elevations using the Ghyben-Herzberg principal at internodal 
observation wells.  Injection pressures are adjusted to maintain saltwater intrusion 
protection. 

Basin adjudication set the maximum allowable annual groundwater extractions 
at 281,835 acre-feet/year (3.5 x 108 m3/yr).  Prior to the limitation, extractions reached 
up to 331,600 acre-feet/year (4.1 x 108 m3/yr).  The reduction in pumping caused 
groundwater levels to rise in the basin thereby reducing the inland gradients that 
promoted saltwater intrusion.   
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Even with the adjudicated amounts, groundwater extractions still exceeded the 
natural replenishment to the basins.  To make up the difference, the Water 
Replenishment District of Southern California was established in 1959 to purchase 
imported and recycled supplemental water to artificially recharge the basins at 
spreading grounds, the saltwater barrier injection wells, and through in-lieu recharge.  
The barrier wells proved to not only be an effective means to control saltwater 
intrusion, but also the injected water replenished the overdrafted aquifers.  In water 
year 1999/2000, approximately $26,500,000 will be spent on 131,000 acre-feet (1.6 x 
108 m3) of artificial replenishment water.  The increasing costs for management and 
replenishment required a re-examination of the basin to optimize operations. 

The Water Replenishment District of Southern California and the United 
States Geological Survey have partnered on a 5-year investigation to study the 
dynamics of saltwater intrusion through a monitoring and modeling program that 
resulted in tools to determine various groundwater management options for the basins.  
The complexities of saltwater intrusion pathways and presence of saltwater sources in 
the aquifers were investigated through continuous coring boreholes to over 1,000 feet 
(305 m) in depth, installation of aquifer specific, multi-level monitoring wells, 
geochemical sampling, geophysical logging, and flow-meter surveys.   

The extensive amounts of data were incorporated into a Geographic 
Information System using Arc/Info software.  A quasi three-dimensional groundwater 
flow model was constructed using Modflow to simulate the onshore/offshore aquifer 
systems and to simulate groundwater basin flow characteristics in response to 
pumping and recharge under historical and future scenarios.  Model optimization runs 
were performed to determine how to minimize barrier water injection costs while 
maintaining protection against saltwater intrusion.  Specific inland extraction wells 
were identified as being the most likely candidates as contributing to the continued 
saltwater intrusion problem.   

Modeling optimization results indicated that injection costs can be 
significantly reduced by raising groundwater elevations in the interior of the basins 
through reduced pumping (in-lieu delivery of surface water) and by construction of 
new spreading facilities.  The unit costs for these alternatives are $219/acre-foot 
($0.18/m3) and $303/acre-foot ($0.25/m3), respectively, compared to the unit cost of 
non-interruptible imported barrier water at $528/acre-foot ($0.43/m3).  
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