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Map of Irrigation Acres in Southern Arizona
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Map of Douglas Irrigation Non-Expansion Area Irrigation Authority Lands
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USGS Estimated Agricultural Pumping in the Willcox and Douglas Basins and

the San Simon Sub-basin 1991 to 2012
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Short Term Drought Status Map
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Long Term Drought Status Map
July 2013 July 2014
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Groundwater Wells Used to Monitor Annual Changes in Groundwater Levels
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Source: ADWR Land Subsidence Monitoring Report No. 2



Groundwater Level Changes in Willcox, Douglas, Douglas INA Basins and
the San Simon Sub-basin (1993 to 2013)

Explanation
Groundwater Level Change (fect)
& =44
@® 20 to 40
L 1010 20
o ®  liolo
® < | fool change
.. s L -1 lo-10
) ] =10 10 -20
L =201 1o =40
L =40 10 -60
2] =60

~N~— Streams

Groundwater Basin




1993 to 2013 Water Level Change Counts
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2012 to 2013 Water Level Change Counts
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Locations of Wells Showing Hydrograph Examples
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Hydrograph for Well near San Simon
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Arizona GroundWater Monitoring Site Hydrograph
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Hydrograph for Well near Bowie
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Hydrograph for Well in the Willcox Basin

Arizona GroundWater Monitoring Site Hydrograph
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Hydrograph for Well in Douglas INA

Arizona GroundWater Monitoring Site Hydrograph
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Hydrograph for Leslie Canyon Well
(Located on the Southern Border of the Douglas INA)
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Leslie Canyon well is a state drought index well that is remotely located In a bedrock area and essentially unaffected by
regional groundwater pumping but sensitive to impacts of drought and recharge from stream flow In Leslie Canyon



Satellite Frames Used to Collect INSAR Data
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Land Subsidence and Groundwater Withdrawal

Displaced Well Example:
Located a mile northeast
of the Intersection of
Dragoon and Cochise
Stronghold Roads,
Cochise County, AZ



Earth Fissure Development

Fissuring

Earth Fissure Formation by

Land surface
Differential compaction

As the land surface subsides,
alluvium stretches and even-
tually fails, generally in a

region of abrupt change Bedrock
in alluvium thickness.

Fissuring

Fissures are concentrated in
areas where the thickness

of the alluvium changes, such
as near the margin of basins
or where bedrock is near

the surface.

Bedrock

Not to wale

Modified from Galloway et al, 1999

Lateral stresses induce
tension cracking.

Surface water infiltrates, dissolving
the natural cement bonding the
soil, connecting hairline cracks, and
fur ther eroding and enlarging the
fissure.

Fissure progressively enlarges, cap-
turing surface runoff, sediment,
and debris. Eventually vegetation
establishes itself, creating a line of
vegetation along the trace of the
fissure.



Cochise County GPS Survey for Land Subsidence Monitoring
and InSAR Support (March 2011 through April 2014)
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Fraph 2 - GPS Survey date for land subsidence along Dragoon Rd in the Kansas Settlement Land Subsidence Feature

Source: ADWR Land Subsidence Monitoring Report No. 2



Land Subsidence in the Willcox and Kansas Settlement Areas
May 2010 through March 2014
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Land Subsidence in the Fort Grant Road and Willcox Areas
(May 2010 through March 2014)
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Land Subsidence in the Elfrida Area (Douglas INA)

(May 2010 through March 2014)
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Land Subsidence in the Bowie and San Simon Areas
(May 2010 through March 2014)
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Cochise County Earth Fissures
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Questions?
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