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Antelope Valley 
Groundwater Basin

USGS studies began 
here in 1911, and 
continue to today:

• Data collection
• Water use
• Land subsidence
• Arsenic treatment
• Artificial recharge
• Groundwater 

modeling



Antelope Valley 
Groundwater Basin



Overview of Historic & Current Groundwater Supplies

Historic area of artesian flow, from 
Johnson (1911)



Overview of Historic & Current Groundwater Supplies

Historic pumpage
greatly exceeded 
natural recharge of 
about 30,000 acre-ft
per year.

USGS WRI 03-4016

http://pubs.er.usgs.gov/publication/wri034016


Overview of Historic & Current Groundwater Supplies

Historic pumpage in 
excess of recharge 
caused water-level 
decline



Overview of Historic & Current Groundwater Supplies

Historic pumpage in 
excess of recharge 
also caused land 
subsidence

USGS WRI 94-4184

http://pubs.er.usgs.gov/publication/wri944184


Overview of Historic & Current Groundwater Supplies

Another look at land 
subsidence

Antelope Valley was 
the first use of 
satellite radar data 
to measure 
subsidence

Interferometric 

Synthetic

Aperture Radar 

(InSAR)



Groundwater Age & Quality

USGS, as part of the 
statewide GAMA 
Program, sampled 57 
wells in Antelope Valley 
for 162-243 
constituents, and age-
dating and source 
tracers

GAMA Fact Sheet

GAMA Report

http://pubs.usgs.gov/fs/2012/3033/pdf/fs20123033.pdf
http://pubs.usgs.gov/sir/2012/5040/pdf/sir20125040.pdf


How is Groundwater Recharged?

Groundwater has been recharged in AV both 
naturally and artificially

Natural
• Mountain-front
• Model estimate 

30,600 acre-
ft/yr

• 95% probability 
that it is less 
than 34,000

USGS SIR 2014-5166

http://pubs.er.usgs.gov/publication/sir20145166


How is Groundwater Recharged? – Artificial 

Types:
• Agricultural 

return flow
• Flooding of Ag 

lands
• Off-stream 

spreading
• Well injection
• Arsenic 

treatment



How is Groundwater Recharged? – Artificial 



How is Groundwater Recharged? – Artificial 

Well injection
• Pilot test
• LA County, 

AVEK, & USGS
• 2 wells, 750 

gpm each

Well in southern Lancaster



How is Groundwater Recharged? – Artificial 

Arsenic removal
• Pilot test
• LA County, 

AVEK, & USGS
• Lab & field 

experiments



Groundwater and Long-Term Water Reliability 

Groundwater is a key 
resource during droughts. 
To maintain this resource 
may require artificial, or 
managed aquifer recharge 
during wetter periods.

To maintain groundwater 
quality, it is important not 
to desaturate the upper & 
middle aquifers. Well 
modification may be 
necessary in some cases. 
(USGS helped to do this in 
Lancaster).



Models support 
quantitative analyses of 
management strategies, 
for example:
• Redistribution of 

pumping
• Managed aquifer 

recharge
• Water conservation
• Alternative water 

sources
• Etc.

USGS SIR 2014-5166

Groundwater and Long-Term Water Reliability 

http://pubs.er.usgs.gov/publication/sir20145166


Thank you!

Questions?

Steve Phillips

sphillip@usgs.gov

916-278-3002

mailto:sphillip@usgs.gov


High Desert Water Summit 2015

U.S. Geological Survey Groundwater and Water Quality
Cooperative Program

Antelope Valley, California
Robert Blanchard, USGS- CAWSC Redlands Field Office Chief



History
• Water level data collected in this area since the early 1900’s

– January 1, 1963 - Cooperative effort between USGS and Antelope Valley Eastern Kern 
Agency to monitor groundwater levels begins

• Water quality data has been collected since the early 60’s

– Current constituents analyzed include: Nutrients, Total Dissolved Solids, Radon, Ions, 
Trace Metals and Arsenic. 



Current Program
• Monitor groundwater levels and water-quality data for a long 

term Regional observation well network in Antelope Valley

• Publish a water-level contour map and maintain an interactive 
website for data collected in Antelope Valley



Groundwater Levels

Total Observation Well Network ~ 200 
• Measured annually

Index Observation Wells = 25 
• Measured Semi-Annually; a subset of the total observation well network

• Representative of sub-basins in the study area



Groundwater Quality

Total Wells Sampled= 24
• Specific Conductance and Water Temperature measured annually

• Water-quality samples collected from observation wells on a 3-year rotational basis
– Group 1 - Fall 2011

– Group 2 - Fall 2012

– Group 3 - Fall 2013

Split into 3 geographic groups

• Group 1 wells = 8

• Group 2 wells = 8

• Group 3 wells = 8



Water-level Contour Map
• Water levels measured during March 2014 were used to construct a water level contour map

• Review and online publication of the water-level contour map is expected to be completed 
by Fall 2015



Water-level Change Map
• Water-level elevation change from 1996 and 2014



Interactive Web Site
• In final review and expected to be available online by Fall 2015



Interactive Web Site - continued



Interactive Web Site - continued



Questions?

Bob Blanchard
rblanch@usgs.gov

909-798-3272

mailto:rblanch@usgs.gov

