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NM OSE

� 2,500’ Rule
� Allows development without transfer of 

existing water rights in fully appropriated 
Upper Hondo Basin

� Water-producing zone must be below 2,500’
below ground surface

� TDS in non-potable range >1,000 mg/L



Why?

� Why study the geology and geochemistry 
in detail?

� What is the depth of the contact between Grayburg
and San Andres Formations?

� Is the water connected to more shallow zones?

� TDS concentrations?



Site Location



Site Location



Geology



Stratigraphy

Tertiary 
Monzonite/latite
Andesite/diorite 
Diorite of Champ Hill

Cretaceous 
Mesa Verde Group
Mancos Shale
Dakota Sandstone

Permian 
Grayburg Formation
San Andres Formation
Yeso Formation

Tml

Tad

Tcd

Kmv

Km

Kd

Pg

Psa

Py
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Geologic Cross-Section
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Site
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Geophysics
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Geophysics

� PEFZ-photoelectric log used to identify 
lithology based on atomic number

� relative values: quartz 1.81; dolomite 3.14; 
calcite 5.08
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PEFZ Log 2,360’ - 2,440’
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Mineralogy by Microprobe

� Determine lithology of gray cuttings-
igneous, sedimentary, metamorphic?

� Calibrate the geophysics PEFZ line - is it 
dolomite or limestone?

� University of New Mexico-Institute for Meteoritics/Earth & 
Planetary Sciences Dept.

� JEOL JSM-5800LV Scanning Microscope



H-4043

� H-4043 2,430’-2,440’
� Limestone
� Ca >> Mg



H-4043

� H-4043 2,370’-2,380’
� Dolomite
� Ca � Mg



H-4043

� Depth =2,650’-2,660’
� Dolomite and gypsum
� Pyrite cube



H-4043

� Depth = 3,330’-3,340’
� Garnets and pyroxene
� Altered dolomite
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H-4043
� Depth = 3,330’-3,340’
� Altered dolomite
� Garnet-almandine



Mineralogy

� Mineralogy and chemical spectra 

� Identified lithology of fine-grained cuttings

� Confirmed lithology log (PEFZ) values for 
dolomite and limestone are reasonable

� Limestone > dolomite below 2,700’bgs (Psa)



Geochemistry



Well Information

Km

Psa/Ti

Psa/Ti

Formation

1,900

3,800

3,700

TDS (mg/L)Depth (ft)Well

600H-3050 (3)

3,500H-4043

3,102H-3923
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Water Types
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C14 Age Dating
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Tritium Age Dating
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H-4043 & H-3923

� Geology
� Completed in San Andres Formation
� Contact between Psa and Pg is >2,500’ bgs

� Geochemistry
� Water quality TDS > 1,000 mg/L
� H-4043 and H-3050(3) are different chemically 
� Deep wells isolated from shallow aquifer system



Questions?Questions?



Chris Wolf

Daniel B. Stephens & Associates
Senior Geochemist

cwolf@dbstephens.com


