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STATE OF NEW MEXICO 
ENERGY,MINERALSANDNATURALRESOURCESDEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING CALLED 
BY THE OIL CONSERVATION DIVISION COMPLIANCE 
AND ENFORCEMENT BUREAU FOR: 

A COMPLIANCE ORDER AGAINST OWL SWD 
OPERATING, LLC FOR THE MARALO SHOLES B 
WELLN0.2 

PRE-HEARING STATEMENT 

Case No.15753 

ZOJ? \_ 

This pre-hearing statement is submitted by an additional party presenting evidence as required by 
the Oil Conservation Division under 19.15.4.13 (B) NMAC. 

APPEARANCES 

APPLICANT 

Oil Conservation Division 

OPPONENTS 

OWL SWD Operating, LLC 

ADDITIONAL PARTY PRESENTING 
EVIDENCE 

New Mexico State Land Office 

APPLICANT'S ATTORNEY 

David K. Brooks 

OPPONENT'S ATTORNEY 

Dalva L. Moellenberg and Rikki-lee Chavez 

ADDITIONAL PARTY PRESENTING 
EVIDENCE'S ATTORNEY 

Katherine M. Moss · 

STATEMENT OF THE CASE 

APPLICANT 

Case No. 15753: The New Mexico Oil Conservation Division, Compliance and Enforcement 
Bureau ("OCD") filed an application for a compliance order (1) determining operator OWL 

SWD Operating LLC ("Operator") is out of compliance with 19.15.16.9 NMAC and 19.16.15.10 



(2) requiring Operator to return its well to compliance with 19.15.16.9 (3) in the event of non­
compliance, requiring Operator to suspend injection operations and to plug and abandon 
pursuant to 19.16.16.11 NMAC. The Application dealt specifically with Operator's violation of 

OCD rules regarding the proper construction of an injection well. On information and belief Owl 

currently injects into the Maralo Sholes B Well No. 2. The well has a total depth of 

approximately 3,055 feet, for injection of water into the Yates Seven River's formation and is 

located SW of Jal, NM. 

OPPONENT NEW MEXICO STATE LAND OFFICE 

The SLO is opposed to this well being used as a SWD well into this formation because at 3,055 
feet the Tansill, Yates Seven River's zones, as well as the Capitan Reef, contain protectable 
groundwater of the State of New Mexico. In addition the Maralo Sholes B Well No. 2 is in poor 
condition as evidenced by reports filed in 2016 with the OCD and the Application brought by 
OCD in Case No. 15753. 

PROPOSED EVIDENCE 

APPLICANT 

The State Land Office has not received notice of witnesses or exhibits that will be presented by 
the Applicant. 

STATE LAND OFFICE 

WITNESSES 

Anchor Holm 

EST.TIME 

1 hour 

EXHIBITS 

8 

The State Land Office incorporates by reference the Position Statement it filed in Case No. 
15723 and reserves the right to present any evidence it presents on August 1, 2017 in Case No. 
15723. 

OTHER OPPONENTS 

The State Land Office has received notice of witnesses and exhibits that will be presented by 
OWL OPERATING, LLC. 

PROCEDURAL MATTERS 

No procedural matters have been identified that are to be resolved prior to the hearing. 
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Respectfully submitted, 

i itctf~' "1-( YI. rt&/\,, 
Katherine M. Moss 
Associate General Counsel 
New Mexico State Land Office 
P.O. Box 1148 
Santa Fe, NM 87504-1148 
(505) 827-5713 

CERTIFICATE OF SERVICE 

I hereby certify that a copy of the foregoing pleading was served upon the following 
counsel ofrecord this 27th day of July, 2017 by email: 

Dalva L. Moellenberg 
Anthony J. Trujillo 
Rikki-Lee Chavez 
1239 Paseo de Peralta 
Santa Fe, New Mexico 87501 
Gallagher and Kennedy, PA 
dlm@gknet. corn 
Rikki-lee.chavez@gknet.com 
Lynda.muncy@gknet.com 

David K. Brooks 
Assistant General Counsel 
Energy, Minerals and Natural Resources Department 
1220 South St. Francis Drive 
Santa Fe, NM 87505 
Davidkbrooks@state.nm.us 
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OCD Case No. 15723 ppm ppm NMSLO AEH 6/8/2017 

. PRODUCED WATER QUALITY DATA SUMMARY 

APl No. ! R ~ Lot Chloride TDS Field (Formations) 

30-025-09761 255 36E 13 E 4320 9751 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09766 255 36E 13 H 400 1508 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09779 255 36E 21 F 182000 304760 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09782 255 36E 23 B 4914 10570 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09788 255 36E 24 N 68960 117899 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09789 255 36E 24 K 182700 316728 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09791 255 36E 24 C 18400 35753 Jalmat {Tansill/Yates/SevenRivers) 

30-025-09812 255 36E 25 H 4824 11346 Jalmat (Tansill/Yates/SevenRivers) 

30-025-11447 255 37E 4 0 25010 41659 l-:,,lm"!I,+ /T~nC'ill /V':J.+o.C' /C,:::uU:'lnOh,o,-C'\ 
JUIIIIU\. \IUIIJIII/ IU\.'-.J/-''-W'-111\IY'-IW/ 

30-025-11477 255 37E 6 M 19315 37821 Jalmat (Tansill/Yates/SevenRivers) 

30-025-114 78 255 37E 6 B 22660 41695 Jalmat (Tansill/Yates/SevenRivers) 

30-025- II 255 37E 6 B 39780 68360 Jalmat (Tansill/Yates/SevenRivers) 

30-025- " 255 37E 6 B 34550 63093 Jalmat (Tansill/Yates/SevenRivers) 

30-025-11661 255 37E 20 A 38474 67037 Jalmat (Tansill/Yates/SevenRivers) 

30-025-11682 255 37E 21 C 65493 108837 Jalmat (Tansill/Yates/SevenRivers) 

30-025- II 255 37E 21 C 65478 110096 Jalmat (Tansill/Yates/SevenRivers) 

30-025- II 255 37E 21 C 95185 161422 Jalmat (Tansill/Yates/SevenRivers) 

30-025-11860 255 37E 31 N 5947 12048 Jalmat (Tansill/Yates/SevenRivers) 

30-025- II 255 37E 31 N 4613 9699 Jalmat (Tansill/Yates/SevenRivers) 

30-025- II 255 37E 31 N 1877 5800 Jalmat (Tansill/Yates/SevenRivers) 

30-025- " 255 37E 31 N 5900 11899 Jalmat (Tansill/Yates/SevenRivers) 

30-025-11872 255 37E 33 B 1882 5453 Jalmat (Tansill/Yates/SevenRivers) 

30-025-11935 265 37E 3 D 49320 83382 Jalmat (Tansill/Yates/SevenRivers) 

30-025-26373 255 37E 9 J 16 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09839 265 36E 1 SWDWIW 2174 5420 Jalmat (Tansill/Yates/SevenRivers) 

30-025-09854 265 36E 13 A 23700 392600 Scarborough (Yates/Seven Rivers) 

30-025- II 265 36E 13 A 251 2707 Scarborough (Yates/Seven Rivers) 

30-025-09862 265 36E 24 A 2114 5495 Scarborough (Yates/Seven Rivers) 

30-025- II 265 36E 24 A 2870 6960 Scarborough (Yates/Seven Rivers) 

30-025- 7 265 37E 7 D (Reef) 3443 Scarborough (Yates/Seven Rivers) 

30-025-11961 265 37E 7 L 4990 10693 Scarborough (Yates/Seven Rivers) 

30-025- II 265 37E 7 L 5200 14310 Scarborough (Yates/Seven Rivers) 

30-025- " 265 37E 7 L 4994 10701 Scarborough. (Yates/Seven Rivers) 

30-025- " 265 37E 7 L 10048 18461 Scarborough (Yates/Seven Rivers) 

30-025- " 265 37E 7 L ·10040 18452 Scarborough (Yates/Seven Rivers) 

30-025-11962 265 37E 7 K 2198 7465 Scarborough (Yates/Seven Rivers) 

30-025-11985 265 37E 8 5082 9254 Scarborough (Yates/Seven Rivers) 

30-025- II 265 37E 8 6464 12098 Scarborough (Yates/Seven Rivers) 

30-025- " 265 37E 8 10999 Scarborough (Yates/Seven Rivers) 

30-025- " 265 37E 8 10381 Scarborough (Yates/Seven Rivers) 

30-025-12006 265 37E 19 G 4792 11847 Scarborough (Yates/Seven Rivers) 

30-025-12007 265 37E 19 0 22800 39984 Scarborough (Yates/Seven Rivers) 

30-025-12008 265 37E 19 M 5040 12604 Scarborough (Yates/Seven Rivers) 

30-025°12015 265 37E 19 C 2000 9602 Scarborough (Yates/Seven Rivers) 

Data Sources: OCD Online query for Produced Water Quality ln SENM. 

Water Sample Analyses submited to OCD in C-108 SWD Applications. 
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1. Executive summary 

The Daniel B. Stephens & Associates, Inc. (DBS&A) team, consisting ofDBS&A, John 
Shomaker & Associates, Inc., Bar-W Groundwater Exploration, and the Texas Bureau of 
Economic Geology, was contracted (Contract# 0804830794) by the Texas Water Development 
Board (TWDB) to construct a stratigraphic and structural framework of the Capitan Reef 
Complex. The purpose of the work is to develop a geologic framework that can serve as the 
foundation of a future groundwater availability model (GAM) of the Capitan Reef Complex 
Aquifer. The study area covers approximately 22,000 square miies in far west Texas and 
southeastern New Mexico and consists of all or portions of Winkler, Loving, Ward, Pecos, 
Reeves, Jeff Davis, Culberson, Brewster, and Hudspeth counties in Texas and Eddy and Lea 
Counties in New Mexico. The project consisted of compiling surface and subsurface geological 
data a~d information, constructing a geodatabase, and building a_ stratigraphic geologic model. 

A total of 726 geophysical logs, driller's reports (oil, gas and water), and scout tickets were 
compiled into a geographical information system (GIS) geodatabase that was used to create 
Capitan Reef Complex surface, thickness, and base shapefiles and grids. An additional sand 
thickness grid was created of the subsurface sand-filled erosional channels between Capitan Reef 
Complex highs. The extent of the TWDB's Capitan Reef Complex Aquifer outline has been 
modified based on available data. The DBS&A team also compiled GIS shapefiles of the 
formations overlying and underlying the Capitan Reef Complex. 
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Tab le I. Summa ry of geo logic formations and grou ps forming the Capita n Reef Complex and Delaware Basin 

Period/Epoc h or Series 
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Guadalupi:1n 
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• Formations overlie Capitan Reef Complex between the Guadalupe and Glass Mountains 
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3.1.1 Bone Spring Limestone 

The Bone Spring Limestone is part of the Leonard Series, and consists predominantly of thin 
beds of cherty black limestone. Total thickness of the Bone Spring Limestone ranges between 
1,500 and 2,000 feet. In general, these rocks are located basin-side and below the Capitan Reef 
Complex. In the western part of the study area, the distribution of the Bone Spring Limestone is 
complicated by the faulting associated with the Salt Basin. As a result of this faulting, rocks of 
the Bone Spring Limestone crop out along the western side of the Delaware Mountains. In 
Culberson County where the formation commonly crops out, the thickness of the Bone Spring 
Limestone varies from 900 to 1,700 feet (Dietrich and others, 1983). 

West of the Capitan Reef Complex and toward the Delaware Basin fringe, the Bone Spring 
Limestone grades into the Victoria Peak Limestone (gray limestone) and the time-equivalent 
Yeso, Leonard and Hess Member of the Leonard Formation. The Bone Spring Limestone has 
been subdivided into two members, the Victoria Peak Member and the overlying Cutoff Shale 
Member. The Cutoff Shale Member is a black, platy, siliceous shale and shaly sandstone 
ranging from 50 to 150 feet in thickness (King, 1948). The Cutoff Shale Member forms a low 
permeability ban-ier between the underlying Victoria Peak Limestone and the overlying San 
Andres orDelaware Mountain Group stratigraphic equivalent (Table l, Figure 3). 

3.1.2 San Andres Formation 

The San Andres Formation was deposited during Guadalupian time. The San Andres has been 
subdivided into the Upper and Lower San Andres formation (Ward and others, 1986; Kerans and 
others, 1994). The lower half is called the lower cherty limestone member and the top half is 
referred to as the upper non-cherty limestone member. Total thickness of the San Andres 
Formation is 700 to 1,000 feet. The San Andres Formation is a widespread shelf carbonate 
deposit found throughout most of New Mexico and west Texas. The lower member of the San 
Andres Formation grades downward forming an unconformity with the Cutoff Shale Member of 
the Bone Spring Limestone, Cherry Canyon, and Brushy Canyon Formations of the Delaware 
Mountain Group (Hill, 1996; Hiss, 1975; Kerans and others, 1994; Kerans and Tinker, 1999; 
Ward and others, 1986). 

In the Delaware Basin, the San Andres Formation transition from shelf carbonate to reef 
environments is approximately 3 miles long and trends parallel to the Capitan Reef front (Hill, 
1996; Hiss, 1975). In the reef margin, the San Andres Formation grades up into the Capitan Reef 
Complex (Table 1). 

3.1.3 Delaware Mountain Group 

The Delaware Mountain Group consists of several formations and members of the Guadalupe 
Series. Most of the Delaware Mountain Group includes formations that were deposited in the 
Delaware Basin at the same time that the Capitan Reef complex was being deposited on the basin 
margin (Table 1 ). Units include the Brushy Canyon, Cherry Canyon, and Bell Canyon 
Formations. Parts of the Brushy Canyon and Bell Canyon Formations were deposited prior to 
the formation of the Capitan Reef Complex (Hill, 1996; Hiss, 1975). 
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aquifers (Hill, 1996; Hiss, 1975). For example, the uplifted Guadalupe Mountains divide the 
Capitan Reef Complex Aquifer into two separate disconnected aquifers (Figure 1): one that 
trends to the northeast and discharges to the Pecos River in New Mexico and one that originates 
along the western flank of the Guadalupe Mountains and flows south from the Patterson Hills 
southeast toward the Apache Mountains (Hiss, 1975; King, 1948). 

3.1.5 Artesia Group 

The Artesia Group includes the back-reef (youngest to oldest) Tansill, Yates, Seven Rivers, 
Queen, and Grayburg Formations (Table 1, Figures 2 and 3). (The term Artesia Group replaced 
the older Carlsbad Group nomenclature.) All of these formations gradually grade into the 
Capitan Reef Complex. The formations that make up the Artesia Group have rapid lateral facies 
changes with cyclic deposits of sandstone, sandy dolomite, and dolomite (Hill, 1996; Hiss, 
1975). The Grayburg and Queen Formations grade into the Goat Seep Limestone, whereas the 
Seven Rivers, Yates, and Tansill Formations grade into the Capitan Limestone. Characteristics 
of these formations are: 

• The basal formation of the Atiesia Group is the Grayburg Formation, which overlies the 
San Andres Formation and underlies the Queen Formation, and consists of interbedded 
dolomite with thin layers of fine-grained sandstone. Total thickness of this formation is 
approximately 300 to 400 feet (Hill, 1996; Hiss, 1975). 

• The Queen Formation is similar to the Grayburg Formation, but with a 100-foot-thick 
sandstone layer near the top of the fonnation with thin interbedded dolomite and shale. 
Because of this upper sand unit, the contact between the Queen and overlying Seven 
Rivers Formation is often identifiable (Hill, 1996; Hiss, 1975). This formation is up to 420 
feet thick. 

e The Seven Rivers Formation is a thin-bedded dolomite sandwiched between the upper 
Queen sandstone and the Yates sand. This formation laterally grades from evaporite to a 
carbonate facies as it grades into the Capitan Reef Complex. The bedding disappears as it 
grades into the Capitan Limestone. This formation is up to 500 feet thick (Hiss, 1975) 

o The Yates Formation was named after the Yates Oil Field in Pecos County, and it is the 
most widespread horizon used for structure contouring in the Delaware Basin. The Yates 
Formation consists of siltstone and sandstone beds totaling approximately 300 to 400 feet 
in thickness near the reef margin (Hill, 1996; Hiss, 1975). 

• The Tansill Formation conformably overlies the Yates Formation near the reef margin. 
East of the Guadalupe Mountains, the formation is overlain by the Ochoan time evaporites 
(Salado Formation). The Tansill Formation consists of gypsum, red clay, and silt 
( evaporite facies) that laterally grades into dolomite near the reef margin. The thickness 
increases from 100 to 300 feet near the reef margin (Hill, 1996; Hiss, 1975). 

3.1.6 Castile and Salado Formations 

During the Ochoan epoch, the Delaware Basin began to fill with evaporite deposits of the Castile 
and Salado Formations. In places, these evaporite deposits overlie the Capitan Reef Complex. 
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and was then modified with oil and gas exploration data by Veldhuis and Keller (1980). The Salt 
Basin sediments are reported by Collins and Raney (1997) to be up to 3,000 feet thick, but the 
thickness varies according to geologic structures within the bolson (Veldhuis and Keller, 1980). 

Balson deposits consist of alluvial, lacustrine, and evaporite sediments that reflect the rocks from 
the surrounding mountains (King, 1965). Alluvial fan deposits of sand, gravel, silt, and clay are 
found along the margins of the Salt Basin. The alluvial fan deposits typically become finer­
grained away from the mountains, where the coarser-grained deposits along the mountain front 
readily infiltrate recharge from storm water runoff (Scanlon and others, 2001 ). 

The salt flats north of the Baylor Mountains (Figure 1) are in the center of the Salt Basin, in 
which the sediments consist of clay, silt, and sand probably deposited in a Pleistocene lake or 
succession of lakes. The salt flats represent an area of groundwater discharge by evaporation. 

The volcanic rocks from the Davis Mountains consist of lavas, welded and ash flow tuffs, 
ignimbrites, and volcaniclastics ranging from Eocene to Miocene in age. The thickness of the 
volcanic rocks overlying the back-reef area of the Capitan Reef Complex is unknown. Volcanic 
rocks have highly variable groundwater flow characteristics, with some volcanic rocks ( e.g., 
welded tuffs) generally serving as barriers to groundwater flow, while others (e.g., fractured 
lavas) are generally preferential conduits for groundwater flow. 

3.2 Geologic History of the Delaware Basin and the Capitan Reef Complex 

Structurally the Delaware Basin was a foreland basin created when the Ouachita Mountains were 
uplifted as the southern continent Gondwana collided with Laurasia during the Pennsylvanian 
period. By earliest Permian time, the subsiding ovoid-shaped Delaware Basin extended over 
10,000 square miles. A narrow outlet called the Hovey Channel supplied seawater (Figure 1 ). 
This period of deposition left a thickness of 1,600 to 2,200 feet of limestone interbedded with 
dark-colored shale (Harris and others, 1997). 

The Delaware Basin temporarily stopped subsiding in the Leonardian epoch at the start of the 
mid-Permian age. Small banks along its margin developed along with small discontinuous patch 
reefs in the shallow water just offshore. The first formation that resulted was the Yeso, which 
consists of alternating beds of dolomite limestone, gypsum, and sandstone. The sediments 
responsible for creating the Y eso were deposited in near-shore areas that graded into the 
carbonate banks of the Victoria Peak Formation in the deeper waters. Thin beds of Bone Spring 
Limestone accumulated as limy ooze in the stagnant deepest part of the basin (Harris and others, 
1997). 

Subsidence of the Delaware Basin restarted in mid-Permian time, and by the Guadalupian epoch 
of the upper Permian, the patch reefs had grown larger. Sediments deposited close to the shore 
during this period are now the cherty dolomites of the San Andres Formation, while deposition a 
little further out formed the quartz sandstone and scattered patch reefs of the Brushy Canyon 
Formation (Figure 3). Rapid subsidence of the basin started in the middle Guadalupian epoch of 
the upper Permian. Patch reefs responded by rapid (mostly vertical) growth, resulting in the 
Goat Seep Reef (Harris and others, 1997). 
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The Capitan Reef Complex has fissures parallel and perpendicular to the reef face. During 
deposition, the Capitan Reef was incised by submarine canyons that eventually filled with low­
permeability material. Hiss (1975) believes that these submarine canyons restrict groundwater 
flow through the reef carbonates. 
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All relevant TWDB and Texas Board of Water Engineers (TBWE) reports and bulletins were 
reviewed for this study. A total of 7 locations from TWDB Report 125 (White, 1971 ), 1 location 
from TBWE Bulletin 6106 (Armstrong and McMillion, 1961), and 4 locations from TBWE 
Bulletin 5916 (Garza and Wesselman, 1959) were added to the Capitan_Dataset based on 
satisfactory location, depth, and lithologic information. Available consultant reports were also 
used to provide guidance in the subsurface interpretations, including Finch and Armour (2001 ), 
Finch and Bennett (2002), and Reed (1965). 

4.1.2 Oil and gas geophysical logs and scout tickets 

Numerous geophysical logs were obtained from the TBEG geophysical log library and the Texas 
Commission on Environmental Quality (TCEQ) Surface Casing department. The TBEG log 
library was the source of the majority of the additional geophysical logs used in this study. 
Harris and Saller' s (1999) Figure 6 provided guidance for type geophysical log signatures that 
could be used to identify the Capitan Reef Complex and other formations in the subsurface. 

Approximately 89 geophysical logs were initially selected based on location. Of this initial data 
set, 70 geophysical logs passed screening criteria for the Capitan_Dataset, based on details of 
location data, well depth, and log quality. TBEG also maintains an oil and gas industry scout 
ticket library, and an additional 82 locations were added to the Capitan_Dataset from this 
source. These data were also screened based on location, total depth, and lithologic information 
provided on each scout ticket. 

The DBS&A team also researched the TBEG's oil and gas driller's reports library, indexed by 
county and operator, which included detailed cable tool drilling reports back to the early 1900s. 
These older, detailed lithologic descriptions occasionally included stratigraphic top and base 
selections, which were often useful in the interpretation of geophysical logs. 

A total of 74 geophysical logs were pulled from the TCEQ's Surface Casing department. These 
logs were also screened for log quality, depth, and location information, and 33 of the log 
locations were added to the Capitan_Dataset. 

4.1.3 Online well records and logs 

Online websites were searched for available Capitan Reef Complex subsurface well data. The 
TWDB's Water Information Integration and Dissemination (WIID) web service 
(http://wiid.twdb.state.tx.us; two layers, Groundwater Database and Submitted Driller's 
Reports) was investigated as another source for subsurface driller's report descriptions. A total 
of 177 driller's reports were initially selected based on location criteria; of these, 69 inet 
additional screening criteria and were added to the Capitan_ Dataset. 

The New Mexico Office of the State Engineer website database (http://www.ose.state.nm.us/ 
waters_db_index.html) and the New Mexico Oil Conservation Division (OCD) database 
(http://ocdimage.emnrd.state.nm.us/imaging/default.aspx) were searched for available subsurface 
data in the vicinity of the Capitan Reef Complex. A review of the New Mexico OCD website 
yielded another 144 possible well locations, of which 124 locations passed screening criteria and 
were added to the Capitan_Dataset. 
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Detailed discussions of database construction, descriptions of GIS attribute columns, data 
screening, location and elevation correction procedures, and quality assurance/quality control of 
the database (Capitan_Dataset) and other GIS files for this study are discussed in Appendix A; 
Appendix B provides GIS attribute definitions. 

4.1.4 Revised aquifer outline 

A revised Capitan Reef Complex Aquifer outline was delineated based on 667 geophysical logs, 
driller's reports, and scout tickets with identified Capitan Reef Complex carbonates, and 59 
locations that were identified to be within the back-reef, fore-reef, and Delaware Basin 
formations. Figure 7 illustrates the geographic distribution of the well data used to construct the 
structure, stratigraphy, and extent of the Capitan Reef Complex. In addition, the revised Capitan 
Reef Complex Aquifer outline also considered the digital Geologic Atlas of Texas (GA T) 
geology outcrops of the upper San Andres, Goat Seep, Capitan, and Carlsbad Formations 
according to Hiss's 1975 definition of the Capitan Reef Complex. 

4.2 Geology and fault data sources 

Digital files of the GAT sheets were obtained from a compact disc available from TBEG 
(Anderson and others, 1995; Dietrich and others, 1983; Eifler and Barnes, 1976; Twiss and 
Barnes, 1979). The digital GAT file includes surface geology and mapped faults for the entire 
state of Texas, but was clipped to include only the study area and surrounding counties. The 
resulting GIS file is named TX _geology_ clipped. 

A digital file of New Mexico surface geology (fault files were not available) was downloaded 
from the New Mexico Resource Geographic Information System (RGIS) website 
(http://rgis.unm.edu/intro.cfm). The downloaded file was clipped using the GIS shapefile 
New_ Mexico_ Counties, and the resultant GIS file is named NM_ Geology _clipped. 
Unfortunately, the Texas GAT geology shapefiles did not match well with the available New 
Mexico digital geology shapefiles; the scale and detail of mapping was different between the GIS 
datasets. 

Investigation confirmed that there were no mapped fault files available for the New Mexico 
portion of the study area. The fault file from the digital GA T sheet was determined to be 
adequate for use in this study. These faults were posted over the digital geology. A buffer 
polygon was created which extended 5 miles out from the existing boundary. This buffer 
polygon was used to clip the GA T faults file such that only faults that fell within the buffer's 
boundaries were kept. This clipped GAT fault file is called GAT Jaults _ Clipl. 

Additional sources of fault information include King (1948), Wood (1965, 1968), Hill (1996), 
Goetz (1980), and Collins and Raney (1997). 

4.3 Stratigraphic interpretation 

The geological nomenclature and formation interpretation have varied over time as more field 
and subsurface analyses of the study area were made. For example, the Capitan Reef Complex 
was not generally recognized as a separate geologic formation or unit until after 1950. Hiss 

21 



(1975) considers the Capitan Reef Complex to include the Goat Seep, Capitan, and Carlsbad 
Limestones, where present on the reef margin. Since the delineation of these individual 
limestone units is not possible using available geophysical logs (due to non-unique limestone 
geophysical log signatures and resolution issues) or drillers' reports, Hiss's stratigraphic top 
picks for the Capitan Reef Complex were used to build the initial stratigraphic framework for 
this study. Another example of changing nomenclature and formation interpretation is the 
identification of the San Andres Formation by Ward and others (1986) in the vicinity of the 
Guadalupe Mountains, which redefined the earlier work by King ( 1948). 

Delineation of the Ochoan evaporites (Rustler, Salado and Castile Formations), the Artesia 
Group (Tansill, Yates, Seven Rivers, Queen, Grayburg and Munn Fonnations), the Delaware 
Mountain Group (Bell Canyon, Cherry Canyon, Brushy Canyon and Pipeline Shale Formations), 
the San Andres Formation, the Word Formation and the Cutoff Shale was not completed for this 
project. These individual formations were not differentiated due to complex interbedded 
stratigraphy, lack of unique marker beds within each formation, facies changes within a 
formation, poor and highly variable quality and resolution of log signatures on the geophysical 
logs, and project budget constraints. All oil and gas geologist's comments on the geophysical 
logs concerning geologic formation or group tops and bases were captured in the dataset 
compiled, Capitan_ Dataset. 

Geologic formation and group top and base information compiled by Hiss (1975, 1976), King 
(1930, 1937, 1948), Wood (1965, 1968), Finch and Armour (2001), and Finch and Bennett 
(2002) were used as a guide for all stratigraphic interpretations. The Ochoan evaporites, and the 
Artesia and Delaware Mountain Groups were generally undifferentiated in this study unless 
differentiated by the above authors or by geologist's comments on the geophysical logs or 
driller's reports. 

4.4 Lithologic and driller's logs interpretations 

Many of the early cable tool oil and gas exploration wells were drilled before geophysical 
logging was available. The older driller's reports occasionally included stratigraphic 
descriptions with detailed lithologic descriptions. Lithologic and driller's logs were more 
commonly found for water supply wells drilled along the western side of the Delaware Basin. 

The lithologic and driller's logs (reports) were generally difficult to interpret without 
stratigraphic markers from the well site geologist or use of local geologic subsurface mapping. 
The DBS&A team's lithologic interpretation of the Capitan Reef Complex was based on reports 
of massive white fossiliferous limestone beds and lost circulation. All comments on the driller's 
reports made by oil and gas geologists concerning geologic formation or group tops and/or bases 
were captured in the dataset compiled, Capitan _Dataset. 

A concerted effort was made to interpret and integrate as many lithologic descriptions from 
driller's reports as possible into the geophysical log stratigraphic framework. However, there is 
a large area in the western portion of the Capitan Reef Complex, from the northern Guadalupe 
Mountains to Apache Mountains, for which few driller's reports and geophysical logs exist 
(Figure 7). 
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where A = measured dip in degrees 
Z = true thickness in feet 

sin(A) = Z/Y 

Y = apparent thickness (measured di stance across the outcrop) in feet 

The calculated outcrop true thickness was used to supplement thickness data from the 
Capitan_Dataset to construct the Cap_Jsopach contour shapefile (Figure 18). 

4.8.1 Faults identified during structural contouring 

The Capitan Reef Complex top surface was contoured based on available data points, while 
considering the local GAT fault information. If the available data points in an area did not 
support the existence of a fault, even if a GA T fault had been mapped, a fault was not integrated 
into the Capitan Reef Comp lex surface. A GIS mapped fault file was created named 
mapped Jaults. 

A total of seven normal GAT faults were confirmed by subsurface well data (Capitan_Dataset) 
and are included in the GIS file mappedJaults. The areas with abundant mapped faults 
generally had poor well control and limited subsurface data (Figures 4 and 5). Two major faults 
were delineated with the combination of subsurface well data and available surface geology: 

• The largest fault confirmed was the northwest-southeast trending Border Fault Zone, 
which separates the Guadalupe Mountains and Patterson Hills with a fault throw ranging 
from 1,000 to more than 2,000 feet (Figure 17). 

• The second confirmed fault is the Stocks Fault in the Apache Mountains which is a west 
northwest-east southeast trending fault with a mapped fault throw of more than 1,000 feet 
(Figure 17). Note that the existence of the Stocks Fault has been the subj ect of much 
debate (Hill , 1996), and the GA T (including digital geologic maps) does not contain the 
Stocks Fault; however, detailed mapping by Wood (1968) combined with the data analysis 
in this study supports the existence of the Stocks Fault. 
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potentially low hydrogeologic properties. Since there was minor sand within this elastic facies, 
the proposed net sand interpolation was determined to be of no value and was not completed. 
Instead, a gross isopach thickness of the interval was created (Figure 23). Until additional 
research or information for these intervals becomes available, groundwater contained within this 
gross interval should be considered semiconfined. 

Areas with large fault offsets may result in the stratigraphic alignment of more permeable 
Capitan Reef Complex carbonates with adjacent less permeable subsurface formations (Delaware 
Mountain Group or Artesia Group). This juxtaposition of subsurface formations may 
significantly impact local and regional groundwater flow systems. Areas with large fault offsets 
where the Capitan Reef Complex carbonates are in communication with different stratigraphy 
include (1) the eastern edge of Salt Basin, (2) the southern edge of the Border Fault Zone, and (3) 
the stratigraphic sequence north of the Stocks Fault in the Apache Mountains. 
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Appendix A. Database Development 

A.1. Geo-referencing and Location Verification 

Project work began with georeferencing several large structural and location maps from Hiss's 
1975 doctoral dissertation titled "Stratigraphy and Ground-Water Hydrology of the Capitan 
Aquifer, Southeastern New Mexico and Western Texas." DBS&A staff digitized Hiss's aquifer 
outline as well as structural top and isopach thickness maps of the Capitan Reef Complex. In 
addition, Hiss's well locations were digitized from his base map. A digital 30-meter digital 
elevation model (DEM) was used to assign a land surface elevation to each of Hiss's well 
locations, and the digitized information described above was used to calculate a thickness and a 
base of the Capitan Reef point file dataset for all of Hiss's wells using ArcGIS Spatial Analysis 
tools. 

The following sources were investigated for additional data: 

• Geophysical logs, scout tickets, and driller's reports from the Bureau of Economic 
Geology 

• Geophysical logs from the surface casing department of the Texas Commission on 
Environmental Quality 

• The WIID database maintained by the Texas Water Development Board 

• The USGS report Geology and water resources of the Carlsbad area, Eddy County, New 
Mexico (Bjorklund and Motts, 1959) 

• New Mexico State Engineer Technical Report 38, Capitan aquifer observation-well 
network, Carlsbad to Jal, New Mexico (Hiss, 1973) 

• The New Mexico Oil Conservation Division (OCD) web site 

• Bulletin 6106, Geology and ground-water resources, Pecos County, Texas, Volumes I & 
II (Texas Board of Water Engineers, October 1961) 

• Report 125, Water resources of Ward County, Texas (Texas Water Development Board, 
February 1971) 

• Bulletin 5916, Geology and ground-water resources of Winkler County, Texas (Texas 
Board of Water Engineers, November 1959). 

The next step was to enter location points for data gathered from the additional sources. To do 
this, the team would attempt to locate the well using any land survey, attached map, or 
directional information provided in the source document. In rare cases, latitude and longitude 
coordinates were provided. Most often, however, the team used the given information and 
attempted to locate the point in ArcMap using the state well grid layer, county land survey data, 
and county roads. If the source document had sufficient information to locate the point, it was 
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digitized and then assigned an accuracy value from 1 to 3 based on the detail level of the location 
information provided: 

• A value of 1 corresponds to those points that were plotted using latitude and longitude 
and represents an estimated location error of less than 0.5-mile radius. 

• A value of 2 was initially assigned to most points digitized and represents a location error 
between 0.5- and I-mile radius. 

• A value of 3 represents a location error of 1 to 1.5 miles and was assigned to points that 
the team had difficulty locating with some amount of certainty. 

A 30-meter DEM was added and georeferenced for the study area to allow the team to extract 
DEM elevation values for all points that fell within its boundaries. Because the study area is too 
large to allow for downloading from the USGS seamless server one single DEM that covers the 
entire area, the DEM was downloaded in sections and "stitched" together using the ArcGIS 
Spatial Analyst tool "Mosaic to New Raster." The new single raster was then compared with the 
individual parts to ensure that it was created properly. Following this, Raster Calculator was 
used to convert the DEM units from meters to feet using the conversion factor of 1 meter = 
3.28084 feet. QA/QC checks were performed subsequent to this conversion to ensure that the 
calculation performed properly. 

A.2. Data Screening Criteria 

Selected data for the database were originally entered into an Excel spreadsheet that was then 
imported into ArcGIS and added to the geodatabase prior to product delivery. This original 
Excel spreadsheet has undergone numerous iterations and corrections. Most of the work in 
building the dataset was simple data'capture of information provided by the source materials. 
Unit tops and bottoms were entered from geophysical logs, driller's reports, scout tickets, and 
other previously identified reports and publications data sources. 

Data were rigorously pre-screened prior to data entry. Screening criteria included depth of the 
well, location information, and whether the document in question provided useful lithologic 
information that could be used to pick out the Capitan and/or overlying or underlying units. 

Elevations from the 30-meter DEM were extracted for each point that lies within its boundaries. 
These were the elevations used to calculate top and bottom unit elevations with reference to sea 
level for each applicable unit pick, with the notable exception of the Hiss (1975) data points. 
Hiss's data provided Capitan picks with reference to sea level, rather than depth-to-unit from 
surface. Further, the Hiss data did not include elevation information for each point from source 
data. Thus, the team had no way to recalculate elevations for the Hiss data. Research into Hiss's 
source data by Steven Finch, Jr., of John Shomaker & Associates, Inc., revealed that Hiss closely 
guarded his data and that, upon completion of his report, Hiss returned all the information that he 
had used to the data originator(s), as it appears to have been proprietary and not to be made 
public. The data to support Hiss's picks is thus not available for examination or publishing. 
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For many digitized points, no latitude and longitude information was provided. The team used 
ArcGIS to obtain X and Y coordinate values for these points once they had been digitized. 
These points were later reprojected in a layer using the NAD83 decimal degree geographic 
coordinate system, which allowed the team to get latitude and longitude values for these points. 
Shapefiles were also reprojected into GAM projection so that X and Y coordinates could be 
added for this projection system. Thus, each point used in the project has X/Y State Plane Texas 
Central PIPS 4203 (feet) coordinates, latitude/longitude decimal degree coordinates, and GAM 
X/Y coordinates. 

A.3. Quality Assurance of Database 

Quality assurance (QA) and quality control (QC) were ongoing during the construction of the 
dataset and geodatabase and included the following: 

• Data were regularly compared between the most current dataset and reference datasets to 
catch any sorting errors that might have occurred. This was performed by copying several 
columns such as ID, LAT, DEM_ELEV, and T_CPT_ELEV from both datasets into a new 
spreadsheet and comparing them to ensure that the data entered for each unique ID number 
matched both datasets. Any discrepancies were thoroughly investigated and repairs to the 
dataset initiated. Further, to minimize sorting errors or other data manipulation errors that 
can occur when working with data in Excel, the dataset was manipulated while in ArcGIS 
to the extent practicable. 

• With data coming from so many varied sources, the team suspected that duplicate points 
existed. Duplicates were found by sorting the dataset by Total Depth (TD) and looking for 
duplicates. If duplicate TDs were found, the rest of the data for those points was 
examined. If a duplicate was found, the one with the least information was deleted from 
the dataset. Additionally, clusters of points on the map were examined in ArcGIS to 
determine if any of the points located close to one another might be duplicates. Since 
some oil and gas wells have been re-entered and deepened, it was possible that duplicate 
entries would exist for the same well, but would have different TDs and not be detected by 
the TD comparison screening method. Duplicate points found using this map-query 
method were treated in a similar fashion to those found with the TD comparison method 
with the least useful point being removed from the dataset. 

• Picks for the bottom of the Capitan sometimes were equivalent to the well TD. The team 
believed it highly unlikely that the bottom of the Capitan would correspond to the well TD 
except upon rare chance occurrences. In the case that wells were found to have a TD 
measurement that corresponded to a bottom of Capitan pick, the bottom pick was deleted 
for that point and a note made in the Comment section indicating that the well TD occurs 
in the Capitan. 

• Structural contour maps were generated to provide another layer of QA/QC. Anomalies 
identified during contouring were investigated in ArcMap, and hard copies of the well 
report, if available, were examined to check the accuracy of the stratigraphic top and or 
base selection. In many cases, data density in the area in question was sufficient to exclude 
the anomalous point and it was removed from the dataset. More rarely, an anomaly would 
manifest in an area with sparse data coverage. Unfortunately, the questionable data often 
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was for the top and/or base selections of the Capitan Reef Complex. If review of the hard 
copy (when available) didn't provide any clarification for the anomaly, the point was 
removed from the dataset. 
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Appendix B. GIS Attribute Definitions 

Attribute Definition 
Point Files 
Data Sources: Capitan _Dataset, Geophysical _logs, Geophysical _logs _select, 
NM_JSAI _ dataset, TCEQ_Qlogs, Hiss _crs _sects_ GAM, Hiss_ wells_ dem _ GAM, 
Top elev sand, TX NM Border, Boundary Wells GAM 
ID Unique identification number assigned to that point or, for some files 

(e.g. TX_NM Border), it is the number in the attribute column 
generated by ArcGIS when the shapefile was created; 

LAT Latitude in decimal degrees; 
LONG Longitude in decimal degrees; 
LOC ACCUR The location accuracy value assigned to that point's location on a scale 

of one (1) to three (3) where 1 is accurate to less than a 1/2 mile radius 
(lat/long given), 2 is accurate to within 1/2 to 1 mile radius (good map 
or survey information provided), and 3 is accurate to within 1 to 1.5 
mile radius; 

PICK RELIA A reliability value assigned to each point's geologic interpretation on a 
scale of 1 to 3 where 1 is excellent data such as that provided by 
geophysical logs, 2 is good data such as that provided by descriptive 
scout tickets or driller's logs, and 3 is fair data such as that provided by 
Hiss' datapoints or other data that is less than ideal in description; 

SOURCE REF The Source or Reference that provided information about that specific 
point; 

API NO The API Identification number assigned to the log associated with that 
point, if applicable; 

COUNTY The County in Texas or New Mexico where the point is located; 
OP WELL NO The Operator and Well Number of that well, if provided in source data; 
SURVEY The Land Survey information for either Texas or New Mexico for that 

well, if provided by the source data; 
ELEV The given elevation with reference to sea level for that point from its 

source data; 
DEM ELEV Elevation with reference to sea level for that point extracted from the 

Digital Elevation Model based on that point's location; 
TD Total Depth of well, if given; 
T RUSTLER Depth to top of the Rustler Formation, if applicable; 
T RUS ELEV Elevation with reference to sea level to the top of the Rustler - -

Formation, if applicable; 
T CPTN RF Depth to top of the Capitan Formation, if applicable; 
T CPT ELEV Elevation with reference to sea level to the top of the Capitan - -

Formation, if applicable; 
B CPTN RF Depth to bottom of the Capitan Formation, if applicable; 
B CPT ELEV Elevation with reference to sea level to the bottom of the Capitan -

Formation, if applicable; 
T TANSILL Depth to top of the Tansill Formation, if applicable; 
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Appendix B. GIS Attribute Definitions ( continued) 

Attribute Definition 
T TAN ELEV Elevation with reference to sea level to the top of the Tansill - -

Formation, if applicable; 
T CRLSBAD Depth to top of the Carlsbad Formation, if applicable; 
T CRL ELEV Elevation with reference to sea level to the top of the Carlsbad - -

Formation, if applicable; 
T YATES Depth to top of the Yates Formation, if applicable; 
T YTS ELEV Elevation with reference to sea level to the top of the Yates Formation, - -

if applicable; 
T 7 RIVERS Depth to top of the Seven Rivers Formation, if applicable; 
T 7RV ELEV Elevation with reference to sea level to the top of the Seven Rivers - -

Formation, if applicable; 
T DEL LIME Depth to top of the Delaware Formation (limestone portion), if - -

applicable; 
T DELM ELE Elevation with reference to sea level to the top of the Delaware - -

Formation (limestone portion), if applicable; 
T DEL SAND Depth to top of the Delaware Formation (sand portion), if applicable; 
T DESD ELE Elevation with reference to sea level to the top of the Delaware - -

Formation (sand portion), if applicable; 
T DELUNDIF Depth to top of the Delaware Formation (undifferentiated), if 

applicable; 
T DEUN ELE Elevation with reference to sea level to the top of the Delaware - -

Formation (undifferentiated), if applicable; 
T QUEEN Depth to top of the Queen Formation, if applicable; 
T_QN_ELEV Elevation with reference to sea level to the top of the Queen 

Formation, if applicable; 
T GRAYBURG Depth to top of the Grayburg Formation, if applicable; 
T GRBG ELE Elevation with reference to sea level to the top of the Grayburg - -

Formation, if applicable; 
TSAN ANDR Depth to top of the San Andres Formation, if applicable; 
T SNDR ELE Elevation with reference to sea level to the top of the San Andres - -

Formation, if applicable; 
TSAN ANGE Depth to top of the San Angelo Formation, if aoplicable; 
T SNGL ELE Elevation with reference to sea level to the top of the San Angelo - -

Formation, if applicable; 
T CHY CNYN Depth to top of the Cherry Canyon Formation, if applicable; 
T CHCNYN E Elevation with reference to sea level to the top of the Cherry Canyon - -

Formation, if applicable; 
T BRY CNYN Depth to top of the Brushy Canyon Formation, if applicable; 
T BRCNYN E Elevation with reference to sea level to the top of the Brushy Canyon - -

Formation, if applicable; 
T GLORIETA Depth to top of the Glori eta Formation, if applicable; 
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Appendix B. GIS Attribute Definitions ( continued) 

Attribute Definition 
T GLOR ELE Elevation with reference to sea level to the top of the Glorieta - -

Formation, if applicable; 
T CLRFRK Depth to top of the Clear Fork Formation, if applicable; 
T CLRFRK E Elevation with reference to sea level to the top of the Clear Fork -

Formation, if applicable; 
T BONE SPR Depth to top of the Bone Spring Formation, if applicable; 
T BNSPR EL Elevation with reference to sea level to the top of the Bone Spring - -

Formation, if applicable; 
T LEONARD Depth to top of the Leonard Series, if applicable; 
T LEONRD E Elevation with reference to sea level to the top of the Leonard Series, if - -

applicable; 
COMMENT Comments that are pertinent to that point; 
THICK CAP Thickness of the Capitan at that point; if applicable; 
TOP UNIT Name of the formation overlying the Capitan, if it can be determined; 
JSAI NUM Unique identification number assigned to points that came from John 

Shomaker & Associates, Inc.; 
SPX The X-coordinate position in State Plane Texas Central PIPS 4203 

(feet) projected coordinate system; 
SPY The Y-coordinate position in State Plane Texas Central PIPS 4203 

(feet) projected coordinate system; 
GAM X The X-coordinate position in GAM projected coordinate system; 
GAMY The Y-coordinate position in GAM projected coordinate system; 
FILE The M# assigned to individual geophysical logs by the Bureau of -

Economic Geologv; 
OPERATOR The Company or Companies listed as the operator of the well; 
LEASE The name of the oil or gas lease associated with each geophysical log; 
FIELD NAME The name of the oil or gas field where the well was drilled, if 

applicable; 
LOG TYPES The types of wireline logs run in the applicable hole; 
TOP AVAIL The available top of the geophysical log, or where the log starts; 
BOT AVAIL The available bottom of the geophysical log, or where the log ends; 
LOG DATE The date the geophysical log was made; 
HOLE TYPE The type of hole from the geophysical log, if given; 
UTM27X M The X-coordinate position in UTM Zone 13N, NAD 1927, meters 

projection; 
UTM27Y M The Y-coordinate position in UTM Zone 13N, NAD 1927, meters 

projection; 
RASTERVALU The elevation of that point as extracted from the DEM. 
The following attributes are unique to the Top elev sand shapefile: 
POINT X GIS generated lateral spatial location; 
POINTY GIS generated longitudinal spatial location; 
CAPR T ELV Elevation with reference to sea level to the top of the Caprock; 
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Appendix B. GIS Attribute Definitions ( continued) 

Attribute Definition 
CAPR BS EL Elevation with reference to sea level to the bottom of the Caprock; 
CAPR THICK Thickness of Caprock, in feet; 
CAPT ELV Elevation with reference to sea level to the top of the Capitan - -

Formation; 
CAP BS ELV Elevation with reference to sea level to the bottom of the Capitan 

Formation; 
CAP THICK Thickness of the Capitan Formation, in feet. 
The following attributes are unique to Hiss_ crs _sects_ GAM and Hiss_ wells_ dem _ GAM 
shapefiles: 
BOT CAP Bottom of Capitan at that point calculated by subtracting the given 

thickness from the given top; 
WELL The lease name of the well as given in the source information; 
CRS SEC The field that identifies which cross-section(s) of Hiss' to which this 

well belongs; 
F7 Number of feet from section line; 
F8 Section line to which F7 refers; 
F9 Number of feet from section line; 
PIO Section line to which F9 refers; 
Fll Survey section information; 
F12 Land survey township or survey block information; 
Fl3 Land survey range information or survey name; 
LGRD Elevation of point, as given in source data from Hiss' cross-sections; 
T TSY ELEV Elevation with reference to sea level to the top of the Tessy Formation, - -

if applicable; 
B TSY ELEV Elevation with reference to sea level to the bottom of the Tessy - -

Formation, if applicable; 
TRUST ELE Elevation with reference to sea level to the top of the Rustler - -

Formation, if applicable; 
BRUST ELE Elevation with reference to sea level to the bottom of the Rustler - -

Formation, if applicable; 
T SLDO ELE Elevation with reference to sea level to the top of the Salado -

Formation, if applicable; 
B SLDO ELE Elevation with reference to sea level to the bottom of the Salado - -

Formation, if applicable; 
TART ELEV Elevation with reference to sea level to the top of the Artesia Group, if - -

applicable; 
BART ELEV Elevation with reference to sea level to the bottom of the Artesia - -

Group, if applicable; 
T CSTILE E Elevation with reference to sea level to the top of the Castile -

Formation, if applicable; 
B CSTILE E Elevation with reference to sea level to the bottom of the Castile - -

Formation, if applicable; 
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Appendix B. GIS Attribute Definitions ( continued) 

Attribute Definition 
T CPTN ELE Elevation with reference to sea level to the top of the Capitan - -

Formation, if applicable; 
B CPTN ELE Elevation with reference to sea level to the bottom of the Capitan 

- -
Formation, if applicable; 

T SALS ELE Elevation with reference to sea level to the top of the San Andres - -
limestone, if applicable; 

B SALS ELE Elevation with reference to sea level to the bottom of the San Andres -
limestone, if applicable; 

T DLMTNG E Elevation with reference to sea level to the top of the Delaware -
Mountain Group, if applicable; 

B DLMTNG E Elevation with reference to sea level to the bottom of the Delaware - -

Mountain Group, if applicable; 
B BNSPR EL Elevation with reference to sea level to the bottom of the Bone Spring - -

Formation, if applicable; 
B CHCNYN E Elevation with reference to sea level to the bottom of the Cherry - -

Canyon Formation, if applicable; 
T YESSO EL Elevation with reference to sea level to the top of the Y esso Formation, -

if applicable; 
B YESSO EL Elevation with reference to sea level to the bottom of the Y esso - -

Formation, if applicable. 
Polyline Files 
Data Sources: Capitan Reef Outline, mappedJaults, Cap_Isopach, Cap_Top_Contours, 
Published Lines of Section 
THICK CONT Thickness of Capitan (in feet); 
CONTOUR Contour lines (in feet) indicating the top of the Capitan referenced to 

mean sea level; 
ID Unique fault identification number assigned to faults in the 

mapped Jaults shapefile or identification number attribute column 
generated by ArcGIS when the shapefile (Capitan Reef Outline, 
Cap_Isopach, Cap_Top_Contours, Published_Lines_of_Section) was 
created; 

FAULT NAME The name associated with a particular fault in the mapped Jaults 
shape:file; 

CONFIDENCE Used in the Cap_Top_Contours polyline file. A value of 1 corresponds 
to contour lines that have good well control. A value of 2 corresponds 
to contour lines that have poor well control; 

Source The published source information for the applicable line of section; 
Shape Length The length of each respective polyline in the shapefile. 
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Appendix B. GIS Attribute Definitions ( continued) 

Definition 

GEOLOGI ID 

AREA 
DESCRIPTIO 

Units 
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STATE OF NEW MEXICO 
ENERGY AND MINERALS DEPARTMENT 

OIL CONSERVATION DIVISION 

IN THE MATTER OF THE HEARING 
CALLED BY THE OIL CONSERVATION 
DIVISION FOR THE PURPOSE OF 
CONSIDERING: 

APPLICATION OF P & 0 TREATING PLANT 
FOR AN AMENDMENT OF ADMINISTRATIVE 
ORDER SWD-272, LEA COUNTY, NEW MEXICO 

ORDER OF THE DIVISION 

BY THE DIVISION: 

CASE NO. 8405 
Order No. R-7935 

This cause came on for hearing at 8 a.m. on November 
14, 1984, at Santa Fe, New Mexico, before Examiner Gilbert 
P. Quintanao 

NOW, on this 4th day of June, 1985, the Division 
Director, having considered the testimony, the record, and 
the recommendations of the Examiner, and being fully 
advised in the premises, 

FINDS THAT: 

. (1) Due public notice having been given as required 
by law, the Division has jurisdiction of this cause and the 
subject matter thereof. 

{2) The applicant, P & O Treating Plant, is the owner 
and operator of the Meador "A" Well No. 1, located in Unit 
G of Section 10, Township 25 South, .Range 36 East, NMPM, 
Lea County, New Mexico. 

( 3) Administrative Order SWD-272 dated May, 1984, 
authorized P & O Treating Plant to utilize the Meador "A" 
Well No. 1 to dispose of eroduced salt water into the 
Delaware formation from a depth of approximately 5406 feet 
to 5426 feet in said well. 

(4) The applicant now proposes to utilize said well 
to ~oleq Seven Rivers formation waters produced 
from certain wells as shown on Exhibit "A" attached to this 
order and to change the injection interval to the S..mz_en. 
Rivers formation at an approximate depth of 3690 feet to 
3700 feet. -

NMOCD Case No. 15723 
NMSLO Exhibit #4 
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(5) Administrative procedures for the approval to 
dispose o( additional produced waters into said well should 
be established. 

(6) The injection wells or injection pressurization 
system should be so equipped as to limit injection pressure 
at the wellhead to no more than 250 psi, but the Division 
Director should have authority to increase said pressure 
limitation, should circumstances warrant. .::. 

(7) The injection should be accomplished through·'-2 
3/8-inch plastic lined tubing in a packer set at 
approximately 3600 feet; the casing-tubing annulus should 
be filled with an inert fluidi and a pressure gauge or 
approved leak detection device should be attached to the 
annulus in order to determine leakage in the casing, 
tubing, or packer. 

(8) The operator should notify the supervisor of the 
Division's Hobbs district office of the date and time of 
the plugging ·of the Delaware interval and installation of 
disposal equipment so that the same may be witnessed. 

(9) The operator should take all·steps necessary to 
ensure that the injection water enters only the proposed 
injection interval and is not permitted to escape to other 
formations or onto the surface. 

(10) Approval of the subject application will prevent 
the drilling of unnecessary wells and otherwise prevent 
waste and protect correlative rights. 

(11) Administrative Order SWD-272 should be 
superseded. 

IT IS THEREFORE ORDERED THAT: 

(1) The applicant, P & 0 Treating Plant, is hereby 
authorized to utilize its Meador "A" Well No. 1, located in 
Unit·G of Section 10, Township 25 South, Range 36 East, 
NMPM, Lea County, New Mexico, to dispose of produced Seven 
Rivers water from the wells described on Exhibit "A" to 
this order, into the Seven Rivers formation~ injection to 
be accomplished through 2 3/8-inch tubing installed in a 
packer set at approximately 3600 feet, with injection into 
the interval from approximately 3690 feet to 3700 feeti 

PROVIDED HOWEVER, .the tubing shall be plastic-lined; 
the casing-tubing annulus shall be fillt!d with an inert 
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fluid: and a pressure gauge shall be attached to the 
annulus or the annulus shall be equipped with an approved 
leak detection device in order to determine leakage in the 
casing, tubing, or packer. 

(2) The disposal waters shall be transported direccly 
to said well through a pipeline. 

(3) The injection wells herein authorized and/or the 
injection pressurization system shall be so equipped as to 
limit injection pressure at the wellhead to no more than 
250 psi, provided however, the Division Director may 
authorize a higher surface injection pressure upon 
satisfactory showing that such pressure will not result in 
fracturing of the confining strata. 

(4) The operator shall notify the supervisor of the 
Division's Hobbs District Office of the date and time of 
the plugging of the Delaware perforations in said well and 
the installation of disposal equipment so that the same may 
be witnessed. 

(5) The operator shall immediately notify the 
supervisor of the Division's Hobbs district office of the 
failure of tubing, casing, or packer in said well or the 
leakage of water from or around said well and shall take 
such steps as may be necessary to correct such failure or 
leakage. 

(6) The Supervisor of the Division's Hobbs District 
Office shall have the authority to administratively approve 
the disposal of additional produced waters from other 
formations into said well, provided that the applicant can 
demonstrate such additional disposal waters shall not 
adversely affect the well or endanger fresh waters. Notice 
of such a request by the applic~nt shall be mailed to the 
Santa Fe office of the Oil Conservation Division. 

(7) The applicant shall conduct disposal operations 
and submit monthly reports in accordance with Rules 701 
through 708 and 1120 of the Division Rules and Regulations. 

(8) Division Administrative Order SWD-272 is hereby 
superseded. 

(9) Jurisdiction of this cause is retained for the 
entry of such further orders as the Division may deem 
necessary. 
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DONE at Santa Fe, New Mexico, on the day and year 
hereinabove designated. 

S E A L 

OF NEW MEXICO 
SERVATION ~!VISION. 
/ / / . 

. ' ,1~, .• --- / 
• •',/ ' •• I .1·' •• 

;(. ~- t(.,41.. ·-·· .c 

R. L. STAMETS, 
Director 



EXHIBIT "A" 
CASE NO. 8405 

ORDER NO. R-7935 

WELLS AUTHORIZFD 'IO DISPOSE PRODUCED WATER 
INl'O THE MEAOOR "A" WELL NO. l 

CCNVFST ENERGY CORPOP.AT!ON 
Cities Sel:vices Federal Well No. 2 
NE/4 SE/4, Sec. 35, T-24S, R-36E, 
I.ea County, NM 

Cities Services Federal Well No. 4 
SE/4 SE/4, Sec. 35, T-24S, R-36E, 
I.ea County, NM 

Everett Well No. 2 
SE/4 SW/4, Sec. 35, T-24S, R-36E, 
I.ea County, NM 

Everett Well No. 4 
SW/4 SW/4, Sec. 35, T-245, R-36E, 
Lea County, NM 

Arnett Ramsey State Well No. 1 
NE/4 NW/4, Sec. 2, T-25S, R-36E, 

Arnett Ramsey State Well No. 2 
NW/4 NE/4, Sec. 2, T-25S, R-36E, 
I.ea County, NM 

Arnett Ramsey State Well No. 3 
NE/4 NE/4, Sec. 2, T-25S, R-36E, 
Lea County, NM 

Arnett Ramsey State Well No. 4 
NE/4 SE/4, Section 2, T-25S, 
R-36E, Lea County, NM 

Arnett Ramsey State Well No. 5 
SW/4 NE/4, Sec. 2, T-25S, R-36E, 
Lea County, NM 

TENNECO OIL CCMPANY 
E. J. Wells No. l 
SE/4 NW/4, Sec. 12, T-25S, 
R-36E, Lea County, NM 

E. J. Wells No. 3 
SW/4 NW/4, Sec. 12, T-25S, 
R-36E, Lea County, NM 

OORLDWIDE ENERGY CORPORATION 
E. J. Wells No. 3 
SE/4 NE/4, Sec. 12, T-25S, 
R-36E, Iea County, NM 

DOYLE HARIMAN 
Etz Well No. l 
NW/4 NW/4, Sec. 7, T-255, 
R-37E, Lea County, NM 

Etz Well No. 2 
SW/4 NW/4, Sec. 7, T-25S, 
R-37E, Lea County, NM 

Etz Well No. 3 
SW/4 NW/4, Sec. 7, T-25S, 
R-27E, Lea County, NM 

Etz Well No. 4 
NW/4 NW/4, Sec. 7, T-25S, 
R-37E, Lea County, NM 
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i..OG CORRECTED TO DEPTH OF 7' CASING SHOE AT 2935'. 

PERFORATIOl'ffi 

SQUEEZED: 2733-2824', 2811-2910. 
OPEN HOLi::: 2005-3055' 

INJECTION WEil.: 
$Hl,fli,IN O'\Tt;; N.'A ~R !WA, TOTAi:. S,1, TIMS I'-\'/\ S.I. PRESS I\LIA 
l\fETi:m!INJ. It/I.Tc. (il'ltr!iPD ~RE 'IJ.IV'"J.il.il\li i!:l'~P l\l(il, Fi.LID'lfYPJ: WA'lfl:Ft 
iT-OTAL VClUME TO CIII.VE NIA l'U.JID LB/EL JIJBING IWA 

PRODUCER; 
j=t.tr.',JN('i. l'lJMPlm CHOKE srniNG H)J~$ ~-

FLUID 1.£\1'1:L C~G. TOO. RA.TE 'f:.!IN 8/0 
R,l,IID11l'PE 

fRAC ORACIO WELLS: 
1JIMEANl6H3)FAA00RACID ACID PLIJ,0-{'.',M.,S SAl-0# 
RA-ra• iJPM ~RS 

CONCLUSIONS 
- ·----··-·=- ·- -

THJS·SLJRVE'l'WAS·RANTOIIJEfERl\il.NEiiHEZOt,;ESCFIN..ecTffiANJliOCITTECiED/INYCHMNELDRP/<,CKER 
ILEAl<S. 

[NO Q-ll\NNEL5 OR~ Ll:AKS IAl:Rc WECTEO Al TIME Cr SU~\tl:.'!'. ff£ CHI\Nki:L AND PACKl:R CfieCKS lfAVI:: 
EeN. P~l:D ON' THIS l.00. 

~OTE: INJE.CTCCN TRA.Cffi INTENSIIT il.OSS CALCULATfO:NS INDiCA.fEO IHAl! 200$ WA.S EXl'!"ll,K; THE WEll BORE.A'! 
29JS.2955'. THEl REMAOONG 80¥, W>\S E<ITlt..'G iiHE W3Jl. 80,iE FROIA 7955:' TO Bet.OW THE DEPTH GAMMA OP 3002'. 

THil ~TI,IRl5 /\WO~ lll!;llCATal Tl'll\T 1'1,.,1,110 I$ Mo.'!NG aaOW!;lWTH l.f"...GG~A.Ti :!®, 

NMOCD Case No.15723 
NMSLO Exhibit #7 
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1200 SE:C UPWARD CHANNE:L CHECK AT 2925' 
NO CHANNEL DETECTED WITH RIA 
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'.I\lis ~-':c:.ter::eI",t is rr.ad.e by S}:elly Oil Corapany u 

rrul .- 01.-1~~., re;·, /J,C.)1-·::," ly-' .. ' t,., '--.-:, a+-L'-,"'c·11,-::s_ct- .j..LO i' -'--LS t'",re,l.re .,_ ~ wa t ..:- ct~,·JstlO. ~ ,__.,_,,J.. / J V •-"- ,. L. _ , h • 

{ 12) D2clar2 ti.::i:.:: o.:: O\-m,2·:-- or: UnderiJTound Water Right 
v:hich a.re :.a.<:J.:2by filed v1itr1 th0 Sia-co Engineer of New 
Niexico ~ ~hes0 · DccL1ra·c:i.ons e.:re for a total combined 

' L' " -, 1 1 :r: l ' ' r 7 2· DO ., appropr1a~1on unae~ &L- sucn J8C-aTa-c1ons or , l acre 
feet D·.3r ar..1-..·cJ:1 o.: :m:1-·:.::iot2.ble water ~::rom the hereinafter 

~ descri:iJGd. t1:Gl ve ( ~-:~ j 1:1c:~11 s lccated within. the boundary 
of the Cu.pi tc.n UndergroL1,1d \'later B,.::sin in Lea and Eddy 
Coun.Ll' es ),T r:>1,r 1V:e~-i co 

J. L I I. - .v .1. .,{1,,._ ~l 

,This stata:.:wnt is r:t,~de in accordance with those 
'portions of Ch2oter 2Sl of 1959 S2ssion Laws of New Mexico 

- · .. which accord \·Ii th tho law oJ Nctl,1 ;:rexico. 1 t should be noted 11 

.. hm·rever 1 a.nci not.::.c:0 i ~; her cby gi v -2:1 to the State Engineer of . 
· New i11exico., .::: nd -to othi2:::-s ,.-/ho might b.3 concernedv that· .-· · (. 

com~lian.ce 1·zi th po:r ~:0~1s o:.: Chapter 2 51 which are in acco;rd= 
a.nc2 ·Hi th 1c:1.1:-; sh.a}.l nevor be deemed a sta temen.t or admission 
by S.k:2lly that other por-cions of the Act,. which attciilpt to 
irr.p.:'.ir t1rn lec:ral sic.tus c.nd :::-ights of a declarant 1 as compared 
to such status and rig-l:1ts prior to enactment of Chapter 251., 
are valid. 

Prior to 1058, Skollv began an investigation of 

r 

·water sou:rcos and -a.p()li.cable New I,lexico water law in order · · 
,. _. to e.cquire sc.ch vr-:,-cc:( ctnd ,·rat8r rights us would enable it to 

·. ·-·. · -_.-underte.ke the operation c..nd further development for seconda_ry 
:c· · .. " recoYeYy purposes af certain oil pools in southeast Lea .County 0 

>;· New Iv1exico... It \l&S a.ppa:rent that the nature and extent of such 

-,. 

. operations ,·iOuld requir2 a ::,,,1::)stan-tial quantity of watero · In 
·:. :this connection, Skc~ly obtained· opinions from resident legal 
.···· cou.:.-i.scl i::.n~ discussed such neeci and c.op-::-opriate methods of 

meetiTtCJ it ( s<::e Exhibit ;·;·1) • 

Lt 42..prilv ,.1958 9 _ i:.-: ant:.ciDation of the need for 
. ,. , , T, J.. ..• ,- ~- - (' . .Q , u· , . ' h' , . water :ror lt3 ;.e:5L .u.:-Yl1.2.:c.c,.1cte Juecn u&no. nii: ,w icn is. ··. 

loca..ted il-1 'To:.-n,:.;~,ip 24 $outh, Jla.nge 38 E0-st. Lea County~) 
Skell v bc<.:::.:-1. ct sc:c1.rch .for ct source of w.:::.tGr ·which would 
prov-id'-: no les:J thc:.(l L~, UOO lxurcl:::: of \va ter per C@Y for the 

· life c,f tl1.c i.Jni-t:" Corfo·,1rre:·d:ly, loc2..l counsel for Skelly · f 

c:r.s.rtcc~ c.n L1str2Tt2nt,;.;;·:lLe::.:ei::>y Charles \'Jhi ttenu the owner of . , . , - , , .. - - ~ s ' , "" .r.. 1- T' l d Qi ., l ,... S J.. ' ,d s-:ir::-ace :::-:.gl,::s 2.n -~-'--l o.r ec1:1on J., uLe .c.-~~ an u\i'vj_:;- or ec Llon ~ u 
. .J..L'\.,"" ~,i.l. ~1,'f'· 1-'- ;:,·~a~ .!..;, -:-, \''.,(J. ~:r,f);. 0-f:. Sec~-)· on g ii11· of qect1' on 10 All 

J.LL.> ),~ '••~:;:- ....!..1.l L-.!.1.t.:.,; J.lf\,1 ._.,l,.,;: ..., t_., -•i/ fl ..._-., {J ,.!:,, so,,. 

of S::::c.:-:io.:1 15 ( c•;-::ce:A~ tl"12 W0:st 100 cLCT1:1s of the NW,} thereof) · . 
and j_ll of S2c·::.011 l,G, 70°.-m;;;:iip 24 South., Range .36 East 17 N oM "p ,..,i\L 
~-..:.~ ..... ;..,c:-.-1 ,,._-,.,...., c:·~.-,.1·1v {·}-,,, ,"-:";-,~- -i-o 0Y"Y'lln-rc~ for_ obtain and use 
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. ORIGINAL DOCUMENT IS OF POOR .QUALl'!l 
FOR LEGIBLE MICROFILM 

\· ... 01..1lcI. ::_:):"O"\Iir::·.: cN: ~c,·'-1·_-(;(; o:~ t..r~ L.-1...::.:.. 1:·j}";.icl1 ;nr.3.s a.ccepta}.:;le both 
c~r~.~-:1 ·: j_ ·tc:.·~ i \tt::J..jr f:.;".c.i c~·~;.~J_.:_-~ L. tl 'lely.. Co~-~S2cruert t.ly v Pke}ly did _. 
,. ·- ·rc .--.~'·· .;:.,. ··r··, .. :-~~-'--· .... .,,. ,.,.• ··1 :-,.r 1' 11-,1·i-~·e1-. .D .. ,.J.. ~,..,~+ead .;.~0 CO-tC_.,, . .!,.\......,:_; 1,t.J .:~ ,;t•Q ._ ..... (~ :_,_i..r~~-.J .',j_ L.,.. ;_ ........ u Yt.i.l - L.. t; l... L-, .l.1.llJ L.. $ 

d:ri 11~1...>- :..-c,.-..:..L ( -~: .:~{-~~i.L t.'.. .; c ~ld.: .. ~~.:.1 ... 1 [,::;. :~c ... :._ w'":. tcr s"t.:onl)r 1.--J~lls in 
. ti;.2 -·u;.n.!.2d:.a·:e --:.rj_ci::.· .. ~t~.r ()::.: ;5~:-.id \"le2.~~ ::o.:. 65u J:ILet3G .... "1 

;l;a 1 JS ~la_d C:.TL j_ :·~ J. ·: ·!.:·-~ C,' \)i:.iC;l [\I Of 1::. . ~12!~ J)~-: -rY.:) 1 S "08 , .... y; 

1 ·, ·, 
·:. •' .. 

.. l-.c1.,'0Y2r., :..:~·t2 ct,::c.L :..:·, c=; :·,.t :i.:2 c,/ a.ll : i ve ( 5) ,;-:ells wa.s irrjfiedia t~ · 
and shar0. ~id D~e~2~t c~u~~itv of a~l of thesa wells is 

.. . 'r. ··. 

3, coo -oer c'...::.."[ - l:..:.i :r l.i<~~l.C~.' ·..:L.: L2 a? (JOO barrels per day necessary 
·to cc:1i8'.i'2 C-~)ti1~1t~:-~t Y0C()\r::;~(~r of o:_:L~ 

.. 

Conc.:~r:-.:-e:::·/: ·.-Ji t;:L ~l:.c).ly' s developraent of San ta. Ros\~/· ... ,·,_ .. ·· 
,:1'!'l-'-1..eY 1.?'·, ~-~-,,=. i,',c,c-'- :'in·':-.,-1 ,~,,.;:, ·s-~-::.d ... . C',,:f u"1' 1 ri"YDO,...a+1on. as· .. ,. 

r _ .... -- ._..._,.1.:;:: ~, -"-' L .:.JJ1--1-C-- ... i....!-'-t.~ J._.!. I,:; p Q-.. ..Lr:: ! \...JU..,. .J.. L~ fl . 

U; n, -:- ,...,-:-;.::-.~-::: i o-r of ~- > -·:. i·i •-=·~-· -:- Di' ,., ·, "l "',~ :-· : .... ~.=- -1"1 "''~on-; ::i 11 Tu',..,~ .,_L r -in T,Th1' c·h -- -- Vi_,,_._.....__ - ............ -..::.: ,~ ..... JL. --..L~- ... L.-.~-- .L/\,;:'J .. --CL ... J...l \.,1-., 't:i._ I 

_S~::elly ho.s c: Sl.:.:Oci::.i::..,-..tit:.l ·,.ror:iing i r:terest) l ik:e,:,·,rise drilled 
s-i:K (6) Sa..:i.1.-tc.-:Cci.3~: ;-..r(:..-Li.:!T sc:cr~:,l.\r \t.TE:lls 1;i~tr1i:1. its Unita. Per«=:, 
forr:~arLce :ra~.:,or-c~:; of tl1es·~ \·_··1.:,;lls irtdicc. t.e a lack. of adequate/ 
proo.uci::i ve capaci ~..:y s ir~,il..:i.r -'co Skelly 1 

~3 Santa Rosa wells~ 
.. 

...,._ -, 1 I ' •: • •. • 

S.:ce2.1.y a.Le. i-..:::; !'oya.l ty owners' economic interest·/· · · .-
_.., ,..-L ......... ..l.:.. -L. ~-.t .. ':j 1:J"-·.i.1.... .... '-..1... ...!.L-> .J...:..L 1-.J,-1 L_ "--C .. ...i L c-a... _ .. · ··.'-in ,.,-=-'c,-.,--F"oor1i·~"" O" ,---;:,-i·~o--·- -:ri ,:·,...,l1·0 ··L·--~,c·-'· L-""~ County· i's read1'''ly 

. a'·=>m"-'"'Tr'Cl":·,:::. · c:<;_- . .,.,-.L, ],r 0"·1 ·1~ ;.. '''U1J·::-·'··c=,,··.-f--! .,.L" '•orl,~I"C1 1'·n"'"e-,es+ .;.,., ·... ··· · ic;_..,.lJlJ..::J ... C--:._.i~,,_t_..r ~-~' \, ... -' ..__ i...J 1
-1 ..... • .... uJ .. ._ 1 La.. \c"V .... _L.1., "'L. ~ - L..: ..i...it .. :-.: . 

• ("•J' l '11) 1 •• , ''bd. ~ • .!. eo.C.i.i. or .::.rcc:z e...._ev8n l --~. se.:,~;o:·taarv :.·1.~covery pro 1 ec-cs aescr1 e · 
belm-.r (the first fou:.-- / " / a.re pr..:."sGntly operative under.:·>.,,' . 
c.ppropriate orc.e·rs oi the OiJ. Co:;:1:sGrvat:i:on Cornmission8 'the_.;.;-:_.-,_· .. '·. > ' " , . . . . . . . . \ l .· : •,, ·oaiance De1ng in v~r1ous s~iges ot negotiation,. T1ese pro~. . 
jects are desc~c:D0c! cs i=ollc,,,1s: ··· ~ <=~ .. i? · ·-~ .i,.·:: 

I 
. , 

. I 

1 
..;... a SJ::ell:r \/ost Dcllarhiclz.: Qu8en Sand Un..i t, · . 

s:.. t·...:..::.:. 2:e i!1 ':..'01;·r,1.sh.ips L4. and 2 5 Southu 
~a1-1ge sa :Sc.s·~ .!) 

s~~~c:ll)r })e;;n~:..-0.JC? 11B11 IJ:~1iti/ situate i"!l 
'i'm,;;,~,~-.i.p.;; ::2 a.n.d 23 South, Rang·e 37 EasL 

:.·. 

G"Ul.f 1.'!Gst :ScLi.c.:c~1i.de Dev0ni::1n Unit, situate·· 
in ':i:'o:.·m s:-d9s 2 ,: a.,1C:. L'.2' Scuthu Range 38 East., 

. r-.. rlc -~-~ :r l::(1 j)yo,: ~ Jc /: i(; r; 
;-.i.~~::1t 1 :; st.::.("11:.1 !") I.i,:t ru:; 1 i c~ 

C.::,I:-!;:,any ( .forn:e:rly . 
• ' ' I ' p . -, d U 't 1.,0. r. ·.::D: en:rose oan n1 // 

:..: ... ·. \ 
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·:· . . 
.' ·, . .-

.. ": i , .; · · · "'~-::. -:. ·n. ,.I',·· .·.,,1.'-: '1·; 1· ···J· 
~J .L ..... L-tf L l~ ->-. ....... .. J.:.. ...... I : :.-::.c: Sou.th O Range 37 East .. . : -~ ii~ 

•, 
Vo S}:.c1-i.y .P(=mrosE: ··'~£..." U;1.it., situate in Townships 

:·::~ t,11.Cl :~~3 ~~~)~=-~~1i l~.:tll<~~·:.:~ 3? Lu.:::;t~ 

Ci. ;:\:,.:i .:y '.';,.);::;:: !')(;.J.J.;:1::-.lt:i~h: Dr-i.nl~cnd Unit
1 

situate 
trl '.:.'u\:J'i:_;j-·1i} .. ~·S 2 4 t.::.11cl :~ ~) Sc>1-1tlt.i' Ra11\Je 38 E.ast: Q 

7 ' . S:C-::0:lly ::)2:--l::·c:::;e "Cn 'Li.1.i.t, situate in 'Township 
23 ~c,t:·~:1., :{.J:t1g·1::; 0? Ecist~ 
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f POOR QUALlTif 
OR\G\N~l OOCUW!HH ~S ~ . 
FOR ltGIBlE tA\tROntM 

10~ Contin0,1l:,:J.l Oil Cornpuny Langlie Jack Unit, 
s:Ltuat,? in Township 24 :.:.iouth 8 Range 37 Easta 

11. Pan American Myers Langlie Mattix Unit. 
::;.i.t\.l(d:\J j_n 'J.'ovm::;h:i.1x; 2~i u.nd 21 South,. 
Rang~~ 3b and 37 East. 

. I 

·I 
. ' 

. I.~: 

I:.. te:rras 0£ production taxes 2:1d royalty. ::he estimated revenue· 1 I 
acorui11g to the S-ta tE: of 1'1 e 1 .... 1 l;'le:cico f rora co~1su:-~~tl .. a tion of these ·/~--

/·" unitized waterflooding operations is in excess of $12 0 500.000; ·. 
wl1tle the esti1~ated royalty inco:we to the United States is in. . . 
excess of $6.500,ClOO. .,.···\ .... ,.i 

. ,.·· .. :'. 

Conf:ro~1 ted on the one hand with a substantial . :· .. . ,. 
economic interest in the succ(::ss of the above mentioned water~ ·.: ·. ,:· 
f loodin<J p:co j ects 

I 
and on the otb2r ;:,y a demonstrable lack· of · ·:_ ... · 

water. ofhct than in tho C1:.,.pitan Ec,:?f, in quantities suffi= ··· 
cient to n2et it:::; nc2d~. :SJ:olly revc:·tod. to its 1958 concept 
of obta.inino- ,-rater and \·!cl ter ricrhts £ r:)J:.l the Ca i tcm Reef 
under_ying the \'Jhitt0n pri2J:1is0s i:u. '101.-ms.tnp ~:I: ouL1, ange 
36 Ea.st" On Septe:rnber 4. 1964 .- Sl::e 11 v b2qar. the drilling ·· . r 

of a vrnl 1 which tested ·::he SevGn l;'.-i ver:; formation and the 
~anitan Reef for 1.-ra.ter,. ThL3 well; designated as the Hobbs· ·. 
"O" Well N.o. l; is located (-:,60 f2et from the north line and. 
1980 feet f::.-om th0 ':ie~,t lin0 of !:3ectior:. lG, '2:'ownship 24 Sou.th.,· 
Range 36 E~st. and wis drilled to a total depth oi 4.212 feet 0 

The too of the Cc.roi t3.n Ecc.f. '.•.ras encour/corecl in this well at · 

. l:·,,· 

fi"'\ appro::dI:iate depth of 3, fW4 £ oC:t and c1 Halliburton drill 
st0~t: tes-t of th0 L1tcrvdl t;. .- 01:~ f 00t to 4,212 fGet was taken 
to confirm the \:Jct ti2r orociuc 1110 Cc1 r>0.bilit ies of the Reef ( see 
Exhibit t·3). Thi.~. :te~t indicited: that thr~ Ca:oi tan Reef 
contained non-poi:.::..ble water in su£:fici2nt Guantities to 
warra.n+- use of the Eobbs uo" Ho. l &s a ·wa-1:er supply well., 

/ 

m' r O ,- /";- A~ ' ' d . t d 1:.ne:rero:re, ..,-~; o · vl.J casinq ,·1c:.s ran. set:: an cemen .e at 
3 8 r; ,~ .C. 1 ,s·i• ' 11 ' t J O 1 t ' 1 S 
, El , u .Leet. .i.DlS wt~ l.G pres en .y comp e .eu as a , even 
Rivers oil well through p2rforations at 3 9 733 feet to 3s747 
feet. 

Under date of October 12, 196'1, I1Ir. Lq Cn Caser 
,. m 1 0'1 1 1-, .., ' ' ' ' J ,- ' " d ' bl or lu sa 0 .LC_La.i,oma -· a cons1..:.J.1:9-r.t in oi. r1e1.. wai:er pro ems 

reported his a.nalvsis of Cc,pita.n Reef water to Skelly as follows: 

Milligrams 
per 
liter 

Sulfate 0 S04 
Chloride I C~i.. 
-~ • l t uco blCQfDO~a ei w 3 
Ca.rbon2.te, C03 
liydroqen sc1.l:fidee H2S 
L~ar i urn J Ba 

pH Value (Becb,12m} 

940 
lvG83 

372 
Nil 
Present 
Nil 
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Upon conf irraing that the Capitan RGef contained an 
adequate supply of non~-potr.:::;."Jle water r; and in December 19 64,, .. ·i. 

couns,=:;l for 31::elly drafted a ne1-·1 ·water graut from the Whittens · . .. : 
which was executed under date of January 1: 19G5e by the Charles·· 
'7' . , ' h . d C-'l 11 ( -, h. 0 

" 'J ) ~hlTTen fe1rs an uKe _ysee ~X.lD1t dz u 

As a necessary adjunct to locating and developing 
a source of water for water:looding purposes· and acquiring ·· 
Yalid rights to uso such 'dater after locating i t 1 and in 
January 1965, 3kolly f:..")rmulo.ted plans for a wa.ter distrThution 
.system 01 a size adequate to assure that its requirements would 

;:;\ be met at any given ti1;:-te ( se;c~ Ex.hibi t //5)., In the furtherance· 
.c .1..h 1 ' ' I' . .:i .- • l 19 6 5 ' t ' o.c L,. ese p ans r c.ma _in ·;1arcn ana. h.ori"""',._, r prior nego ia~ 

tions with mmerous l .J.ndo,..:-ners resulted in the execution and · , .· 1 

delivery to Skelly of ir~stru:i~lents crranting to it easements. .· ' ,··.-
d • • • ,• ,. L 1- ,..~ -'-h .L .. f th ' rl • t ' b . , : an riahts or 1.-1av :::-0r uw 1~or L eas, leg: oe wqTPrJ s YJ_1J"'! 

· tion system (see Exhibit i/6) a Such Northeast leg is approximatel:, .. 
7 e4 miles in len9th and Skelly is currently proceedina with th.e :·. ·1• 
construction thereof using 12-3/4 inch OD steel pipe internallj: 
coated with cement and. extQrnally wrapped and coa.ted .. It is 
estimated that construction of the 10.7 mile Southeast leg of 
such system ·will co1TJnence within nine ( 9) rnon ths from date,,. 

Upon completion of the ·\"1ater pipe lines. pumping 
station. and other components of Skellyvs water system

0 
the 

a.for0mention0d Hobbs "U" No. 1 well Hill be placed in produc=·: 
tion of water fro111 the Capitan Reef, usirn:.r an electric Reda. 
240 HlJ suh~Lergiblo pw:r,p. Sl::.ell v • s plu.ns include the drilling 
of the followina a1even ( 11) additional wells which 1;..rill be . 
drilled and equipped similarly to the Hobbs "Q'1 No., 1 well 
at or near the following described locations: 

l .. Center of $"1-? of Section 16-24-36. 

., Center (.) .f N\J·,~ SWi· of Section 9-24-36m LJ o 

<) Centsr 0£ 51,_1:J. •. of Section 4-24-36a 0. "I .. 1 

4. Center of i1JE~} of Section 4-24.-36., 

5" Cent c~r of SV/ l; of Section 10-21-36. 

r o. Center of S\·./-,} of Section 15-24~36R 

7 R CentGr o:f NE~s of Seotion 16-24-36. 

8" Cont0r of 3·1.1)~ 
L.1_.; o.f :3t~c-L ion 16-24-36. 

9 .. Center of SEi of Section 4-24~36m 

10. 0 • \..,enter of 1.r\i{ of Section 3-24-36. 
.C hr-.r 1 - - Q _ _.._.L.! --- 1 n ")J1 ~~h 
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Under the twaJ.ve (12) Declarations hereby fileds 

the a.mount (7,2GO ,.1cre I-e~t por arnru.rn frol!.1. all twelve (12) 
,,:ells described &.bo,:c) q 3ource v and use of the water to be 
a.i.:r::::,rooria t eel cue cJ.::, rl.oscrihed nbove" The entire project 
will be compl,::l:G:d D.nd. the v1,:,.ter :;,ut to beneficial use within 
four (4) years. TJ1a life of the rrojGctu and the limit of 
the into:n.d,-~d appropriu. tion with rospP.ct to the Units -\1'1hich 
are hGreinc:LbovG descTibed., is estimated to be eighteen ( 18) 
years" IIJ.ly other information required by the State Engineer 
will be furnished.,. in accordance with law. 

Ji~a.ny written exhibits are available ·with 1 .. ;rhich to 
1; document this Declarations Selected· exhibits have therefore 
·- 'jJeE:m chosen and attached hereto as follows~ 

I L' ., . , 

.l. E::-::.llil)i.t 1 .Ls a copy of intra-company correspond= 
·· '1ide~ in 1958 reflGcting- early con::,ideration of the need for 

'·w9-t,e.rfl9orling·., and discussion of source of supply and procedure.,· 
·i r1\A,~ ... ~, 

, .. -- 2 e Exhibit 2 is a copy of the instruraent referred 
,\'tu in Exhibit 1 and drafted in Aprilr 1958; for use in acquir= 
· ing surface and other righ-t::; on the Charles Whitten premises., 

3a Exhibit 3 r,2flects a Halliburton drill stem test 
fonn sho·wing data. about Ui8 drill stem test of the Capitan Reef 
in the Hobbs "Q" Uo .. l" 

·1:.. :Cxh.i.Li t 1 iG a copy of the instrument executed 
''~" by the Charles \'Jhitten huirs, January 1 0 1965a 

5~ Exhibit 5 is a general plat showing the area 

6. Exhibit 6 i.s a typical easement o:r right of way_ 
grant which "'-'laS ~urchasad by· Skelly,, 

7a Exhibit 7 is the }SE for $291,652 submitted 
r.uqust 6, 1955,, and approved Auc;ust 23, 1965 1 for installation 
of the no.rthi2.ast latern.l pipeline c=md the water lLandling plant 

.1,jor the system. 
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