
Some physical properties of groundwater: 
 

• Groundwater moves laterally through aquifers. 

• It may reappear on the surface as a spring or swamp. 

• It may flow invisibly into a stream, lake, or the ocean. 

• Or it may simply move toward the lowest point of subterranean standing water. 

• In California, water moving toward the lowest point of subterranean standing 

water generally means moving in the direction of wells that are being pumped. 

• Why?  Wells create “Cones of Depression” – an artificial lowering of the water 

table.  

• When two or more wells create Cones of Depression that overlap, this further 

lowers the water table.  

 

 

For the purposes of economic analysis, this movement of groundwater is very significant.  

It is one reason that groundwater is often a common property resource (a particular 

variant of what is commonly referred to as tragedy of the commons type situation). 

 

At first we will ignore this aspect of the problem.  We will assume a single owner 

controls the water to illuminate characteristics of optimal use.  Then we will return to the 

practical difficulties created by the common property nature of groundwater. 



 

 
The Renewal Process 
 
Groundwater is continually replenished by water that percolates down from the surface 
by the following methods: 
 

• natural recharge, mostly from streams but also from rainfall (About 5.8 MAF in 
CA, where MAF = Million Acre Feet) 

• Recharge from irrigation water (About 7.4 MAF) 
• Planned artificial recharge (about 1.1 MAF) 
• Seepage from canals and other water-conveyance systems (about 0.3 MAF) 

 
1984 data.   
 
overdraft estimated at 1.8 MAF 
 
14.6 MAF enters as groundwater and 16.4 MAF is removed.   
 
Stay tuned for a more current assessment of the problem of overdrafting.  This will occur 
next lecture  
 
One problem associated with groundwater pumping is land subsidence.  The land surface 
has dropped up to 30 feet in some places in CA. 
 



Quality 
 
In addition to quantity dimensions, there are quality dimensions to groundwater that we 
should recognize.  Much of the groundwater in CA is of good quality.  The problems that 
exist are.  Salinity is a key problem.  All water, surface and underground, contains salt, 
but it is problematic when the concentration rises too high.  
 

• Salinity problems – inland.   When salt content becomes too high, water can no 
longer be used for irrigation.    The problem most often occurs in irrigated areas 
with poor drainage, where there is a shallow water table that rises into the crop 
root zone.  In CA, this most often occurs in the San Joaquin Valley.  

 
• Salinity problems – coastal.  Salinity problem can also arise at the coast.   When 

there is over-pumping, seawater may intrude into coastal aquifers. 
 

• Another category of pollutants are industrial solvents, hydrocarbons, and 
pesticides.  Recall the fairly recent discovery of MTBE in groundwater 
throughout CA. 

 
• A final category is nitrates from manure, fertilizers, wastewater treatment plants 

and geologic sources.   
 





 



 



 








