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Source Water Analyses







Attachment 4 

Injection Formation Water Analyses



Wellname API Latitude Longitude Section Township Range Unit Ftgns Ftgew County State Company Field Formation Tds_mgL Chloride_mgL Bicarbonate_mgL Sulfate_mgL
STATE B COM #001 3002509716 32.179405 -103.2212524 36 24S 36E C 600N 1880W LEA NM CUSTER  DEVONIAN 176234 107400 128 1004
FARNSWORTH FEDERAL #006 3002511950 32.077725 -103.162468 4 26S 37E A 660N 990E LEA NM CROSBY  DEVONIAN 31931 20450 302 591
ARNOTT RAMSAY NCT-B #003 3002511863 32.092228 -103.1784439 32 25S 37E A 660N 660E LEA NM CROSBY  DEVONIAN 100382 476
ARNOTT RAMSAY NCT-B #003 3002511863 32.092228 -103.1784439 32 25S 37E A 660N 660E LEA NM CROSBY  DEVONIAN 158761
COPPER #001 3002511818 32.099484 -103.1656723 28 25S 37E J 1980S 1981E LEA NM CROSBY  DEVONIAN 27506 15270 1089 1079
STATE NJ A #001 3002511398 32.164749 -103.1273346 2 25S 37E A 663N 660E LEA NM JUSTIS  NORTH DEVONIAN 105350 59300 660 4950
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 80880 46200 340 3050
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 84900 48600 840 2650
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 72200 41000 370 2960
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 80900 46200 340 3050
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 77600 44000 550 3240
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 135000 77000 650 5810
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 114000 65000 280 5110
WESTATES FEDERAL #004 3002511389 32.161129 -103.1241226 1 25S 37E E 1980N 330W LEA NM JUSTIS  NORTH FUSSELMAN 135000 77000 500 5320
WESTATES FEDERAL #008 3002511393 32.162121 -103.1241226 1 25S 37E E 1620N 330W LEA NM JUSTIS  NORTH FUSSELMAN 91058 51020 376 4783
WESTATES FEDERAL #008 3002511393 32.162121 -103.1241226 1 25S 37E E 1620N 330W LEA NM JUSTIS  NORTH FUSSELMAN 86847 50450 363 2544
STATE Y #009 3002511777 32.10582 -103.1113434 25 25S 37E A 990N 990E LEA NM JUSTIS FUSSELMAN 219570 129000 960 4630
STATE Y #009 3002511777 32.10582 -103.1113434 25 25S 37E A 990N 990E LEA NM JUSTIS FUSSELMAN 163430 96000 290 3780
SOUTH JUSTIS UNIT #023C 3002511760 32.106728 -103.1184616 25 25S 37E C 660N 2080W LEA NM JUSTIS FUSSELMAN 63817 35870 360 3442
CARLSON A #002 3002511764 32.100384 -103.1113434 25 25S 37E I 2310S 990E LEA NM JUSTIS  FUSSELMAN 208280 124000 510 3400
CARLSON B 25 #004 3002511784 32.096756 -103.1113434 25 25S 37E P 990S 990E LEA NM JUSTIS  FUSSELMAN 184030 112900 68 1806

Injection Formation Water Analysis
Vista Disposal Solutions, LLC -  Devonian and Silurian-Fusselman Formations
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Water Well Map and Well Data
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SWD Water Wells Owner Available Contact Information Use Sampling Required Notes

Karen Federal SWD #1 C-02292 Pod 1
Intrepid Potash

Contact: Katie Keller
 (Land Manager)

Corporate Head Quarters:
1-303-296-3006

Livestock Watering No

Spoke with Mr. Dinwiddie, (7-8-2019), and he 
informed us that the ranch, and the wells, were 
sold to Intrepid Potash as of May, 2019.  After 
numerous attempts to reach Intrepid Potash, we 
were unable to obtain permission to sample, and 
therefore no water well samples were collected.

Karen Federal SWD #1 C-03441 Pod 1
Intrepid Potash

Contact: Katie Keller
 (Land Manager)

Corporate Head Quarters:
1-303-296-3006

Livestock Watering No

Spoke with Mr. Dinwiddie, (7-8-2019), and he 
informed us that the ranch, and the wells, were 
sold to Intrepid Potash as of May, 2019.  After 
numerous attempts to reach Intrepid Potash, we 
were unable to obtain permission to sample, and 
therefore no water well samples were collected.

Karen Federal SWD #1 C-03442 Pod 1
Intrepid Potash

Contact: Katie Keller
 (Land Manager)

Corporate Head Quarters:
1-303-296-3006

Livestock Watering No

Spoke with Mr. Dinwiddie, (7-8-2019), and he 
informed us that the ranch, and the wells, were 
sold to Intrepid Potash as of May, 2019.  After 
numerous attempts to reach Intrepid Potash, we 
were unable to obtain permission to sample, and 
therefore no water well samples were collected.

Water Well Sampling Rationale
Vista Disposal Solutions, LLC -  Karen Federal SWD #1
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Induced Seismicity Assessment Letter 



 
 
July 16, 2019 
 
 
Mr. Phillip Goetze, P.G. 
NM EMNRD – Oil Conservation Division 
1220 South St. Francis Drive 
Santa Fe, NM 87505 
 
Subject: Induced Seismicity Potential Statement for the Karen Federal SWD #1 
 
 
Dear Mr. Goetze, 
 
This letter provides information regarding the seismic potential associated with injection 
operations associated with Vista Disposal Solutions, LLC (Vista), proposed Karen Federal SWD 
#1, hereinafter referred to as the “Subject Well.”  
 
As outlined herein, based on my experience as an expert on the issue of induced seismicity, it is 
my opinion that the potential for the proposed injection well to cause injection-induced seismicity 
is expected to be minimal, at best.  This conclusion is based on (1) the lack of historic seismic 
activity and faulting in the area, (2) the low fault slip potential (FSP) of Precambrian faults in the 
area, (3) the presence of confining layers, and (4) the overall vertical distance between the 
proposed injection zone and basement rock. 
 
The Subject Well, is located 2,334 FSL & 2,416 FWL of Section 5, in T26-S and R34-E of Lea 
County, New Mexico.  Historically, the Eddy and Lea Counties area has experienced very limited 
recorded seismic activity (per the U.S. Geological Survey [USGS] earthquake catalog database).  
There has been one known seismic event located within a 25-mile radius of the proposed Subject 
Well.  The closest recorded seismic event was an M2.9 that occurred on December 4th, 1984, and 
was located approximately 13.9 miles north of the Subject Well (See Exhibit 1).  The closest Class 
IID well injecting into the same formations (Devonian-Silurian) of the Subject Well is 
approximately 2.0 miles to the south (See Exhibit 1). 
 
Vista does not own either 2D or 3D seismic reflection data in the area of the Subject Well.  Fault 
data from USGS indicates that the closest known fault is approximately 4.9 miles north of the 
Subject Well (See Exhibit 1).   
 
In a recent paper written by Snee and Zoback (2018) entitled “State of Stress in the Permian Basin, 
Texas and New Mexico: Implications for Induced Seismicity,”, the authors found that large groups 
of mostly north-south striking Precambrian basement faults, predominantly located along the 
Central Basin Platform, the western Delaware Basin, and large parts of the Northwest Shelf (which 
includes Eddy and Lea counties, New Mexico) have low FSP at the modeled fluid-pressure 
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perturbation.  The map in Exhibit 2 depicts the low probability risk of FSP for the Delaware Basin 
and Northwest Shelf areas (Snee and Zoback 2018). 
 
Geologic analysis indicates that the proposed Devonian-Silurian injection zone is overlain by 
approximately 200 to 400 feet of Woodford Shale, which is the upper confining zone and will 
serve as a barrier for upward injection fluid migration.  Additionally, the Simpson Group that lies 
directly below the Montoya Formation will act as a lower confining zone to prohibit fluids from 
migrating downward into the underlying Ellenberger Formation and Precambrian basement rock.  
See the stratigraphic column for the Delaware Basin included in Exhibit 3. 
 
In the Eddy and Lea Counties area of New Mexico, the Simpson Group is comprised of a series of 
Middle to Upper Ordovician carbonates, several sandstones, and sandy shales that range from 
approximately 350 to 650 feet thick (Jones 2008).  This group of rocks is capped by the limestones 
of the Bromide Formation, which is approximately 200 feet thick in this area (Jones 2008).  The 
closest deep well drilled into the Precambrian basement was completed by the Skelly Oil Company 
in 1975.  This well is located in Section 17, Range 36E, Township 25S of Lea County (API No.30-
025-25046) and encountered 602 feet of Ellenburger Formation before reaching the top of the 
Precambrian granite at a depth of 18,920 feet.  Based on the estimated thickness of the Simpson 
Group and Ellenburger Formation in this area, the Precambrian basement should be approximately 
1,000 to 1,200 feet below the bottom of the proposed injection zones in the Subject Well. 
 
Conclusion 
As an expert on the issue of induced seismicity, it is my opinion that the potential for the proposed 
injection well to cause injection-induced seismicity is expected to be minimal, at best.  This 
conclusion is based on (1) the lack of historic seismic activity and faulting in the area, (2) the low 
FSP of Precambrian faults in the area, (3) the presence of confining layers, and (4) the overall 
vertical distance between the proposed injection zone and basement rock. 
 
 
Sincerely, 
ALL Consulting 
 
 
 
 
 
J. Daniel Arthur, P.E., SPEC 
President and Chief Engineer 
 
 
Enclosures 
References 
Exhibits 
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Exhibit 1. Map Showing the Distances from Known and Inferred Faults, 

Seismic Event, and Closest Deep Injection Well 



Induced Seismicity Potential Statement for the Karen Federal SWD #1 
July 16, 2019 

 

  

Exhibit 2. Results of the Snee and Zoback (2018) Probabilistic FSP Analysis Across 
the Permian Basin 
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Exhibit 3. Delaware Basin Stratigraphic Chart (Ball 1995) 



Attachment 7 

Public Notice Affidavit and Notice of Application Confirmations 





Entity Address City State Zip Code

New Mexico BLM 620 E Greene St. Carlsbad NM 88220

NMOCD District 1 1625 N. French Drive Hobbs NM 88240

Black Mountain Operating, LLC (BLACK MOUNTAIN) 500 Main Street, Suite 1200 Fort Worth TX 76102
Chevron USA Inc. (CHEVRON USA INC) 6301 Deauville Midland TX 79706
COG Operating, LLC (COG OPERATING LLC) 600 W. Illinois Ave. Midland TX 79701
Commision of Public Lands - State Land Office 310 Old Santa Fe Trail Santa Fe NM 87501
Conoco Phillips Company (CONOCO PHILLIPS CO.) 3401 E. 30th St. Farmington NM 87402
Devon Energy Production Company, LP
(DEVON ENERGY PROD CO LP)
(DEVON ENERGY)

6488 Seven Rivers Hwy. Artesia NM 88210

EOG A Resources, Inc. (EOG A RESOURCES INC) P.O. Box 900 Artesia NM 88211
EOG M Resources, Inc. (EOG M RESOURCES INC) P.O. Box 840 Artesia NM 88211
EOG Resources, Inc. (EOG RESOURCES INC) 4000 N. Big Spring St, Suite 500 Midland TX 79705
EOG Y Resources, Inc. (EOG Y RESOURCES INC) 104 S. Fourth Street Artesia NM 88210
Featherstone Development Corp
(FEATHERSTONE)

P.O. Box 429 Roswell NM 88202

Jetstream Wind, Inc. (JETSTREAM) 19 Plaza La Prensa Santa Fe NM 87507
OXY-1 Company P.O. Box 27570 Houston TX 77227
Notes: The table above shows the Entities who were identified as parties of interest requiring notification on either the 1-mile well detail list 
(Attachment 2) or on the 2-mile Mineral Lease Map (Attachment 2). The names listed above in parenthesis, are the abbreviated entity names used 
on either the 1-mile well detail list (Attachment 2) or on the 2-mile Mineral Lease Map (Attachment 2).

Karen Federal SWD #1 - Notice of Application Recipients

Landowner & Mineral Owner

OCD District

Leasehold Operators
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McMillan, Michael, EMNRD

From: McMillan, Michael, EMNRD
Sent: Wednesday, August 14, 2019 11:49 AM
To: 'darthur@all-llc.com'
Subject: Vista Disposal solutions, LLC Karen Federal SWD Well No. 1

Dan: 
Your application for the Vista Disposal solutions, LLC Karen Federal SWD Well No. 1 is suspended. 
Your affidavit of publication must list the exact location of the proposed SWD.  ¼ ¼ location is not acceptable, because it 
is impossible to determine if the proposed SWD is at an orthodox location . 
 
Mike 
 
 
Michael McMillan 
1220  South St. Francis 
Santa Fe, New Mexico 
505‐476‐3448 
Michael.mcmillan@state.nm.us 
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