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Outline

 AZGS project objectives

 Initial screening of 88 Cenozoic sedimentary basins 
in the Basin and Range province

 Preliminary evaluation of Arizona’s largest basin, the 
Safford basin, with 2,300 km3 below 800m depth

• Methods and difficulties

• Stratigraphy and structure

• Storage and sealing conditions

• Salinity 

 Conclusions and recommendations
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AZGS WESTCARB Phase III Objectives

 Identify and assess subsurface geologic formations 
in the Colorado Plateau and Basin and Range 
Provinces of Arizona for CO2 storage potential

 Determine where subsurface salinities approach 
10,000 milligrams per liter (mg/l) of total dissolved 
solids (TDS) for areas identified as having potential 
for CO2 storage
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Safford Basin

 245 km (155 mi) long, 20 km (12 
mi) wide

 3,500m (11,500 ft) deep, 
averaging 2,000 to 3,000m 

 Fault bounded at depth

 2,300 km3 of basin fill

 Potential targets include coarse-
grained facies

 Potential seals include salts and 
clay bodies

 Saline, artesian and geothermal  
conditions are present
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Methods 
and Difficulties

 ArcGIS 

 Borehole data

 Gravity

 Vintage seismic

 Surficial geologic maps

 Aquaveo for cross-
sections
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Well Data
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Stratigraphy

Geologic Unit Description
Age 
(Ma)

Thick-
ness (m)

Gila River 
alluvium

Alluvial and fluvial deposits derived from the modern Gila River 
drainage network.

0 to 2 0 to 25

Upper Basin Fill

• Unconsolidated
• Coarse and fine siliciclastics, evaporites and limestone 
• Alluvial, fluvial and lacustrine environments
• Basalt flows interbedded with lower portion of this unit
• Generally undeformed
• Unconformable with underlying basin fill unit

2.3 to 8 0 to 2,000

Lower Basin Fill

• Semi-consolidated to indurated
• Coarse and fine siliciclastics, evaporites and limestone
• Alluvial, fluvial and lacustrine environments
• Basalt flows interbedded in the lowermost portions
• More deformation apparent (folds, faults, fractures)
• Unconformable with underlying bedrock.

8 to 12 0 to 2,300

Bedrock

• Consolidated
• Proterozoic igneous and metamorphic rocks
• Paleozoic sedimentary rocks
• Cenozoic igneous rocks including andesite and basalt flows

17 to 
1,400

n/a
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Structure
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 Closed-basin in a 
half-graben, hinged-
facies model

 Generally more 
deformation in the 
lower unit (folds, 
tilted bedding and 
faults)

 Fault activity 
present from late 
Miocene to late 
Pleistocene
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Stratigraphy and Structure in the Safford 
Basin

 Seventeen cross-sections (Plate 1)

 Only two basin-fill units discernable 
given subsurface data

 Facies changes are present vertically 
and laterally

 Evaporite and lacustrine basin 
centers with alluvial fan margins

 Lower Basin Fill is considered the 
primary target for CO2 storage

 Sealing conditions present in both 
units, although vertical and lateral 
limits unknown (subsurface data 
absent in largest of basin centers)
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Salinity

 Limited to six 
wells and 3 
springs

 Ranges from 
300 to 120,000 
ppm

 Only one well 
>800m depth at 
14,000 ppm

 Confining and 
geothermal 
conditions

 No iso-salinity 
contours
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Conclusions 

 Depth, storage and sealing conditions favorable for 
CO2 storage are present in Arizona’s Cenozoic 
sedimentary basins.

 Results of the Safford Basin evaluation:
– 2,296 km3 of sediments below 800m depth

– Siliciclastics, evaporites and limestone present 

– Lower Basin Fill unit considered the target formation

– Both lower and upper basin-fill units have sealing conditions 
present

– Elevated saline conditions present, although lack of data 
precludes iso-salinity contours for further volume estimates
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Recommendations

 Cost-effective measures:
– Acquire vintage seismic reflection data 

– Conduct salinity/conductivity profiles in existing deep 
wells 

– Conduct porosity/permeability tests on existing core

– Showcase a GIS-interactive viewer of AZGS-
WESTCARB data to facilitate awareness

 Conduct new seismic reflection work

 Drill additional deep wells in the gravity-low areas 
where wells are absent
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Core from 8,506 feet depth in OG well 798 
(Tertiary conglomerate below the lower 
basin fill unit)


