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Groundwater Basin Operating Range Expansion

 Examine potential of 
expanding the groundwater 
basin operating range

 Could provide additional 
drought resilience and reduce 
underflow to LA County

 Need to evaluate risks of 
increased seawater intrusion 
and subsidence



How can reduced groundwater storage 
cause land subsidence?

Reduced storage lowers 
groundwater levels

Lower groundwater levels 
reduces pore pressures

Weight of overlying earth 
causes clays/silts to compact

Cumulative compaction results 
in ground surface sinking 

(subsidence)

Clays/silts

Groundwater Basin

Clay Particles



Land subsidence can have significant 
long-term consequences.

• Subsidence is a slow process

• May continue for years once triggered, 
even after over-pumping has stopped

• Past [inelastic] subsidence is irreversible

Southern
Central Valley

30 feet



Is there risk of land subsidence in the 
Orange County groundwater basin?

 Yes. The basin contains clays/silts that are 
compactable.

 Subsidence may have occurred in the 1950s 
or earlier. 

 No permanent subsidence in recent years; 
however “elastic” (temporary) subsidence is 
observed in data.

 Permanent subsidence could occur if 
groundwater storage is decreased below 
historical conditions.

Elastic subsidence from satellite radar
(1992-2011)

Maximum
Displacement

(mm)
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Groundwater storage may have been the lowest in the 1950s.
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Presenter Notes
Presentation Notes

This graphic shows how full or how empty the groundwater basin is.  If the green line is at the top the basin is completely full and I will literally get calls from residents or the city that water is upwelling into streets and/or backyards.
So we always try to keep the basin slightly overdrafted which is shown with our recommended target range.  We work to avoid overdrafting the basin by more than 500,000 af as we will start to encourage seawater to move in and contaminant the water supplies.
So effectively we operate a reservoir that holds ~ 500,000 af of water.  Now the groundwater basin holds much more water but the seawater intrusion limits our operations. 
Like an above ground reservoir that Dimitri and MWD operates, during drought periods you generally overdraft the groundwater basin and during wet periods you refill it. 

Try to avoid having an overdraft > 500,000 af – soft floor
Can go down further for short temporary periods however certain issues  develop
Becomes difficult to refill the basin
Seawater intrusion in unprotected areas along the coast
Possibility of land subsidence
Impact to Producer wells



Staff proposes an initial subsidence evaluation.

• Identify areas and magnitude of historical subsidence

• Identify areas that may be more susceptible to subsidence

• Identify data gaps that prevent more definitive subsidence evaluation

Objectives

Lead Investigators

• Prof. Nicholas Sitar, UC Berkeley Dept. of Civil and Environmental Engineering

• Dr. Bill Mok, PE, PG, GSI Environmental



Staff Recommendation

Authorize issuance of a professional services agreement to GSI 
Environmental in an amount not to exceed $34,333 to evaluate 
land subsidence in the Orange County groundwater basin.
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