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San Juan Structural Basin

Left: Craigg, S. D., 2000, Geologic framework of the San Juan structural basin of New Mexico, Colorado, Arizona, and Utah, with 
emphasis on Triassic through Tertiary Rocks. U.S. Geological Survey professional paper; 1420; Right: Kelley, S., Engler, T., Cather, 
M., Pokorny, C., Yang, C.-H., Mamer, E., Hoffman, G., Wilch, J., Johnson, P., and Zeigler, K., 2014, Hydrologic assessment of oil and 
gas resource development of the Mancos Shale in the San Juan Basin, New Mexico, New Mexico Bureau of Geology and Mineral 
ResourcesOFR-566, 65 pp.
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Geologic Map of Northwestern New Mexico
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Structure

Left: Craigg (2000)
Right: https://farm4.staticflickr.com/3022/2780034363_999ae3cff1_b.jpg
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Hogback Monocline, Navajo Nation, Northern New Mexico
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Marine Deposition
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Left: https://osoceanfacts.files.wordpress.com/2021/04/wis.png?w=480, Right: Kelley et al. (2014)

Western Interior Seaway during the Cretaceous Period

Stratigraphy of the Jurassic, Cretaceous, and Cenozoic rocks in the San 
Juan Basin. Modified from Molenaar (1977, 1989) and Kelley (2014)
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“Generalized Hydrogeologic section of the San Juan Basin showing major aquifers (stippled), confining beds 
(blank, and direction of groundwater flow (arrows).” (Kernodle, 1996, Figure 6)

Basin Hydrogeology
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Kernodle, J. M., 1996, Hydrogeology and steady-state simulation of ground-water flow in the San Juan Basin, New Mexico, Colorado, 
Arizona, and Utah: U.S. Geological Survey, Water-Resources Investigations Report 95-4187, 117 p.



Brackish Water
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Feth, J.H., 1965, Selected References on Saline Ground-Water Resources of the United 
States, U.S. Geological Survey, Circular 499.



Brackish Water

Kelley et al. (2014)
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Brackish Water

Kelley et al. (2014)
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Chloride concentration (mg/L)
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Deep Wells
72-12-25. Declaration of basin; nonpotable deep aquifers.
• A. An undeclared underground water basin having reasonably ascertainable boundaries 

that consists of an aquifer, the top of which aquifer is at a depth of two thousand five 
hundred feet or more below the ground surface at any location at which a well is drilled 
and which aquifer contains only nonpotable water, is subject to state engineer 
administration in accordance with Sections 72-12-25 through 72-12-28 NMSA 1978.

• B. If the state engineer declares the type of underground water basin described in 
Subsection A of this section, all appropriations of nonpotable water from that basin for:

• (1) oil and gas exploration and production, prospecting, mining, road construction, 
agriculture, generation of electricity, use in an industrial process or geothermal use 
shall remain subject to Sections 72-12-25 through 72-12-28 NMSA 1978; and

• (2) all other uses shall be subject to Sections 72-12-1 through 72-12-24 NMSA 1978.

• C. "Nonpotable water", for the purpose of Sections 72-12-25 through 72-12-28 NMSA 
1978, means water containing not less than one thousand parts per million of 
dissolved solids.
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DEEP WELL NOTICE OF 
INTENT (NOI)

• 763 NOIs filed through time

• Over 60 wells have been drilled or 
recompleted through time

• 12 applications (28 wells) in San Juan, 
all but one since 2018

• 34 applications (418) in the MRG

• All have been used by O&G so far

• Only a handful are pumping right now
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Katie Zemlick, Ph.D.

Hydrology Bureau Chief
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Bisti/De-Na-Zin Wilderness
San Juan Basin, New Mexico

Image: https://spotlightorigin.files.wordpress.com/2021/07/bisti-de-na-zin-wilderness-
landscape.jpg?w=1568
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