




 
 

 

 

 

NM Oil Conservation Division 

1220 S. St. Francis Dr. 

Santa Fe, NM 87505 

 

 Re: Geology Statement 

                    Apache Corporation 

        Northeast Drinkard Unit #614 

        Section 14, T. 21S, R. 37E 

        Lea County, New Mexico 

 

To whom it may concern: 

 

 Publicly available geologic and engineering data related to the proposed well have been 

thoroughly reviewed, and no evidence for open faults or any other hydrologic connection between the 

proposed Drinkard injection zone and any underground sources of drinking water has been found. Please 

see the attached seismic risk assessment for additional information. 

 

 

Sincerely, 

 

 

Cory Walk 

Geologist 
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Seismic Risk Assessment 

Apache Corporation 

Northeast Drinkard Unit #614 

Section 14, Township 21 South, Range 37 East 

Lea County, New Mexico 

 

 

Cory Walk, M.S. 

 

Geologist 

Permits West Inc. 

 

 

 

November 22, 2021 
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GENERAL INFORMATION 

Northeast Drinkard Unit #614 is located in the NW ¼, section 14, T21S, R37E, about 3 miles 

north of Eunice, NM in the Central Basin Platform of the greater Permian Basin. Apache Corporation 

proposes to convert this existing oil well to a water injection well. The proposed injection zone is within 

the Drinkard member of the Yeso Formation through a cased hole from 6,470’-6,662’ below ground 

surface. The Drinkard is primarily a carbonate reservoir. This report assesses any potential concerns 

relating to induced seismicity along deep penetrating Precambrian faults or the connection between the 

injection zone and known underground potable water sources.  

SEISMIC RISK ASSESSMENT 

Historical Seismicity 

 Searching the USGS earthquake catalog resulted in no (0) earthquakes above a magnitude 

2.5 within 6 miles (9.7 km) of the proposed injection site since 1970 (Fig 1). According to this dataset, 

the nearest historical earthquake occurred June 2, 2001 about 10.4 miles (~16.7 km) south and had a 

magnitude of 3.3. 

Basement Faults and Subsurface Conditions 

A structure contour map (Fig. 1) of the Precambrian basement shows the Northeast Drinkard Unit 

#614 is approximately 1.5 miles from the nearest basement-penetrating fault inferred by Ewing et al 

(1990) and about 63 miles from the nearest surface fault.   

Snee and Zoback (2018) state, “In the western part of Eddy County, New Mexico, SHmax is 

~north–south (consistent with the state of stress in the Rio Grande Rift; Zoback and Zoback, 1980) but 

rotates to ~east-northeast–west-southwest in southern Lea County, New Mexico, and the northernmost 

parts of Culberson and Reeves counties, Texas.” Around the Northeast Drinkard Unit #614 site, Snee and 

Zoback indicate a SHmax direction of N075°E and an Aφ of 0.81, indicating a normal/strike-slip 

faulting stress regime. 

Induced seismicity is a growing concern of deep injection wells. Snee and Zoback (2018) show 

that due to its orientation, the nearest Precambrian fault has a low probability of slipping (Fig. 2). Also, 

the proposed injection zone is much shallower in the Drinkard member of the Yeso Formation and 

therefore would not affect the deep Precambrian faults. In addition to the existing fault orientation, the 

vertical (approx. 1550’) and horizontal (1.5 miles) separation between the proposed SWD injection zone 

and any deep Precambrian faults is large enough to infer that there is no immediate concern or potential of 

induced seismicity as a result from this injection well.   

GROUNDWATER SOURCES 

Three principal aquifers are used for potable groundwater in southern Lea County; these geologic 

units include the Triassic Santa Rosa formation, Tertiary Ogallala formation, and Quaternary alluvium. 

Nicholson and Clebsch (1961) state, “Potable ground water is not available below the Permian and 

Triassic unconformity but, because this boundary is not easily defined, the top of the Rustler anhydrite 

formation is regarded as the effective lower limit of ‘potable’ ground water.” Around the Northeast 
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Drinkard Unit #614 well, the top of a thick anhydrite unit interpreted to represent the Rustler Formation 

lies at a depth of ~1285 feet bgs.  

STRATIGRAPHY 

A thick permeability barrier (Rustler Anhydrite and Salado Fm; 1500+ ft thick) exists above the 

targeted Drinkard injection zone. Well data indicates ~5,185 ft of rock separating the top of the injection 

zone from the previously stated lower limit of potable water at the top of the Rustler anhydrite formation.  

CONCLUDING STATEMENT 

All available geologic and engineering data evaluated around the Northeast Drinkard Unit #614 

well show no potential structural or stratigraphic connection between the Drinkard injection zone and any 

subsurface potable water sources. The shallow injection zone, spatial location and orientation of nearby 

faults also removes any major concern of inducing seismic activity.
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Figure 1. Structural contour map of the Precambrian basement in feet below sea level. Red lines represent 

the locations of Precambrian basement-penetrating faults (Ewing et al., 1990). The Northeast Drinkard 

Unit #614 well lies ~1.5 miles west of the closest deeply penetrating fault, ~63 miles from the nearest 

surface fault and ~10.4 miles from the closest historic earthquake.  
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Figure 2. Modified from Snee and Zoback (2018).  The nearest deep Precambrian fault lies ~1.5 miles 

east of the proposed SWD well and has a low probability (0%) of slip. Also, the proposed injection zone 

is much shallower in the Drinkard and therefore removes any major concern of inducing seismicity on 

any known fault. 
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