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Sustainable Solutions To Reduce 
Groundwater Subsidence

(continued on page 4)

Construction of the Mid-Valley 
Pipeline Project… 

The photo shows a 54-inch pipe 
being placed 20 feet below the 

surface to carry imported surface 
water to the largest wastewater 

reclamation plant (WRP).

The Spring 2008 issue of Consultants 
Corner discussed three occurrences 
of ground subsidence in California, 

the causes of subsidence and its potential 
negative effects. This time, let’s look at 
some of the ways in which water districts 
are trying to prevent subsidence by 
combating one of its common causes—
groundwater overdraft.

A groundwater basin reaches a state 
of overdraft when more water is being 
taken out than is replaced by either natural 
or artificial means. Areas that rely on a 
groundwater supply for domestic and 
irrigation purposes must balance what’s 
used with replenishment efforts through 
natural rainfall or artificial recharge. But 
they often face obstacles such as growing 
population (increased demand), coupled 
with drought (reduced supply).

In the Coachella Valley in Riverside 
County, water purveyors rely on the 
groundwater supply for almost all 
domestic purposes and much of the non-
agricultural irrigation. The largest water 
purveyor, the Coachella Valley Water 
District (CVWD), has been managing the 
groundwater since CVWD was formed in 
1918. Initial attempts to protect the water 
supply included building the Coachella 
Canal in the 1940s to bring imported 
Colorado River water to agricultural 
customers in the east valley. Water levels 
that had already started to drop recovered 
in the years after the canal was built and 
postponed the possibility of subsidence 
until the building boom of the 1980s.

In the decade 
that followed, CVWD 
saw indications that 
the land subsidence 
might be occurring 
in the valley. The 
district initiated a U.S. 
Geological Survey 
study, which in 
2007 confirmed the 
district’s assumptions. 
Scientists with the 
USGS California 
Water Science 
Center used Global 
Positioning System 
(GPS) surveying and 
a satellite mapping 
process known as 
interferometric 
synthetic aperture 
radar (InSAR) to 
document the 
drops in elevation 
between 1996 and 
2005. There were 
three benchmarks by 
which the subsidence 
was measured at 
about one foot. While this is relatively 
insignificant compared to other areas of 
the state, the study is important in that it 
gave the district and the entire community 
advance warning before it’s too late.

CVWD’s Water Management Plan of 
2002 outlines a multi-pronged approach 
to ensuring a reliable water source: 

promote efficient water use, increase the 
amount of imported water, increase use of 
recycled water and help non-potable water 
users switch from groundwater to non-
potable sources.

The following are a few of the specific 
activities that follow these approaches:
• CVWD and Desert Water Agency 

(DWA) have jointly imported State 
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The largest of six wastewater reclamation plants, which treats an 
average of 7 million gallons of wastewater each day.

Water Project water since 1973 to 
recharge the groundwater basin at two 
facilities. The two agencies’ combined 
entitlement is 171,100 acre-feet, with 
agreements already in place to increase 
that entitlement to 194,100 acre-feet. 
Additionally, CVWD recharges at two 
other pilot facilities, one of which is 
being turned into a full-scale facility 
capable of recharging approximately 
40,000 acre-feet annually. Construction 
on this facility is scheduled to start 
this summer. The other pilot facility is 
scheduled to become a full-scale facility 
in approximately six years.

• The Mid-Valley Pipeline Project will carry 
imported Colorado River water from 
the Coachella Canal to a wastewater 
reclamation plant (WRP) nearly 7 miles 
away and in close proximity to dozens 
of golf courses. The WRP already 
provides recycled water to irrigate a 
dozen golf courses, but in the summer, 
when the part-time population results 
in the recycled water supply being low, 
the golf course irrigation demand is 
at its highest. The imported water will 
be blended with the recycled water to 
provide a steady supply throughout 
the year to existing customers and 
eventually to up to 50 golf courses.

• The Extraordinary Agricultural Water 
Conservation Program has resulted in 
more efficient irrigation practices by 
farmers. The program included scientific 

field and classroom 
instruction and 
resulted in total water 
savings of 62,460 
acre-feet from 2004 
to 2007.

• In 2007, the district 
revised its landscape 
ordinance to require 
developments and 
golf courses to use 
more drought-
tolerant landscaping. 
The ordinance sets 
a water allowance 
for these large 
projects that allows 
developer flexibility, 
but ultimately 
restricts landscaping to approximately 
20%-25% grass and 75%-80% water-
efficient landscaping. Golf courses are 
further limited to four acres of grass, on 
average, per golf hole, and 10 acres of 
grass for a driving range and practice 
areas.

• In 2005, the district started promoting 
the use of self-adjusting irrigation 
controllers, which adjust based on 
climate changes. These so-called “smart 
controllers” have proven successful 
in a residential program in which the 
district provides, programs and installs 
a controller for homeowners at a 
significantly reduced rate. More than 

400 controllers have been installed in 
homes throughout the Coachella Valley, 
with program participants experiencing 
an average 26% reduction in water use 
without any effort. These controllers also 
are required on all new developments.
These are but a few activities that will 

help reduce demand on the groundwater 
supply and therefore reduce overdraft and 
the potential for ground subsidence. But 
only with diligence, advance planning, 
community support and funding can these 
programs continue and be expanded to 
help ensure sustainability.

—by Steve Robbins
General Manager/Chief Engineer

Coachella Valley Water District
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